






TECHNOLOGY OF 

CELLULOSE ESTERS 

A TJWSORKJTCAL AND PKACriCAL TKEIATISK ON THJ? ORIGIN. 
MDsTORY, CHEMISTRY. MANCKAC TUKHTTECHNICAL APPLICA- 
TION AND ANALYSIS OK THE PRODUCTS OK ACYLATION AND 
ALKYLATION OFNORMAL AND MODI KI El) CELLULOSE, INCLUD- 
ING NITROCELLULOSE. CELLULOID. PYROXYLIN. COLLODION. 
CELLOIDIN, GUNCOITON. ACETYLCELLULOSE AND VISCOSE. 

AS APPLIED TO TECHNOLOGY. PHARMACY. MICliOSCUPY. 
MEDICINE. PHOTOGRAPHY. AND THE \v »iCLlKE 
AND PKAC.'EKUL ARTS 


IN TEN VOLUMES 


BY 

EDWARD CHAUNCEY WORDEN. Pn.C. MA I- S.C 

author •• Nrruo('Ki,Li'D>'^i: indi’stky ' 


VOIIJME ONE PART EOVR 

Historical Development 


fon5on 

E, & F. N. SPON, Ltd.. 37. HAYMARKET, S.W. 1 




TABLE OF CONTENTS 


This Tabic of Contents contains an enumeration of the GiJ7 main topics 
only, the five hundred forty sub topics not being indicated hcrjjin. 


CHAPT^ I.* 
CELLULOSE. 

Carbohydrates 4 

Classification of Celluloses . S 

Constitution of Cellulose 14 

Preparation of Pure Cellulose 2() 

Cellulose as a Colloid ’M) 

Reactivity of Cellulose 3(‘) 

Properties of the Celluloses .’i.H 

Viscosity of Cellulose .Solutions 4() 

Optical Properties of Cellulose 47 

Cellulose and Heat 

Action of Light and Air upon 
Cellulose . .... .... f>'.) 

Absorption of Tannins by Cel- 
lulose fil 

Cellulose and DycatulTs . 03 

Cellulose Solvents . . ^ . 00 

Action*of Cupraminoniuin .Solu 
tions on Cellulose . . . 08 

Physical Constants of Cupiam 

raonium Solutions 70 

Application of the Cn|jf ammon- 
ium Celluloses ... 8.'> 

Cellulose and Hydrochloric 
Acid .... 02 

Cellulose and Sulfuric Acid Oo 

Action of Zinc Chloride on Cel 

lulose 101 

Vulcanized Fiber. ? 104 

Other Cellulose .Solvents lOC 

Action of Salts on Cellulose 1 1 1 

Acid Celluloses ...^ # 122 

Amyloid .... 125 

Hydrocellulose. . j . . 127 

Action of Ozone o* cellu%)se 1 51 

Cellulose Veroxide. .. lo-l 

Cellulose and Oxidizing Agents 158 

OxyflelluJose 164 

Acetolysis and Octa-Acetylcel- 
l<i^iose.... 181 

Hydrolysis and .Saccharification 194 

Cellul^^ydAtcs Alkali Cel- 
lulose 213 


Mercerization 

224 

Cellulose Condrtftati^is .... 

234 

Cdlulose and Hen/.ene . . 

235 

Cdlulose and Phenol 


Hemi-Celluloscs . . ... 

JSr 

Ash . • • • 

Prodticing Amorphous Cellulose^ 

239 

for Sub.secinent N^trakion . . . 
Lignocelluldses {J*ite* and 

210 

Wood). 

241 

Wood Pulp . . 

Woo<l Pulp for n^.sterificayoji . 

2(i(> 

293 

Cellulose Carbani.Ues ... ^ 
Animal Celhdoses" 

.324 

.325 

lv3|)arto 

327 

Cellulose Filters ... 

Cellulo.se Plastics and Aggie- 

334 

gates 

3.35 

Pergaiuvn 

33J 

Cellulith 

Bacterial Action on Cellulose 

33.S 

Materials 

Analytical lixamination of Cel- 

338^ 

lulose Haw Materials 

348 

The Cellulose Complex. . 

3.50 

The Lignin Complex . . 

3.5.3 

The Cutin Complex , ^ 

.3.54 

Alkaline llydiolysis 

Clilormalion and Isolation of 

.3.50 

I'ltimate h'lheis 

357 

Ivxamination of Cellulose Fibers 

3.57 

Moisture 

3.58 

Oil, Fat, Wax and Resin 

.3.59 

Aqueous Kxtr.'%.'t 

.3tk) 

Alkaline Hydrolysis .... 

361 

Cellulose 

362 

Furfural Value or Pentftsans , 

365 

Methylpento.san 

367 

Acetic Acid (»roup I'. . 

.368 

Metho.xyl C7roup 

368 

Lignin ... 

370 

Chlorine Absorption . .... 

371 

Phloroglucmol AJisorption . . 

371 

KxaminatioR of Isolated Cellu- 

• 

lose....^ 

372 



IV 


TABIvR or contents 


Modified Cellulose.*. 377 

Hydrated Cellulose • 377 

CAycelluIose and Hydrocellulose 381 
Viscosity... 385 

m 

Cl 1 AFTER 11. 

STARCH. 

Origin and 'rransforrnation of 

Starch .389 

Occurrence of fttarch 405 

Molecular We»ht8f Starch ... 406 

Starch Iodide f .•. . . . . 408 

Starch Esters . 41.3 

Action of Eijzyfires on Starch . . 416 

I'^ormalddnyde and Starch 420 

Smirch and Heat 422 

f^)lul)le and Modified Starch . . 424 

Microscopio Appearance of 

wStifrch . . . » 433 

Chemical Fraperties of Starch . 4.33 

Starch Faste ... T 441 

Manufacture of Starch 415 

Manufacture of Starch from 

Fotatt^s.*^ 457 

Fice vStarcli i 462 

Corn Starch ^65 

Action of Diastatic Ferments 

on Starch 467 

Action of Acids Starch 475 

Amylose 481 

« 

CHAFTlvR I If. 

. COTTON. 

History of Cotton 485 

Hotany of Cotton 487 

Microscopy of Cotton 497 

AnatmnicuJ Structure of the 

Cotton Fiber 501 

Dimensions of Individual Cot- 
ton Fibers 503 

Moisture in Cotton 508 

Nitrogen in Cotton 520 

Mineral Constituents of Cotton 524 

Tensile Strength of Cqitton 527 

Absorption of Gases 1^ Cotton 529 
FfTect of Roageuts on Cotton 

Fiber • 529 

Composition of Cotton 530 

Tissue Raper 532 

Cotton Wax •. ... 534 

Absorbent Cotton 537 

Methods of Cotton Analysis.!. 541 
Tests of Cotton for Nitration 

fhirposes ! . . .f 552 

Inspection of Cotton for Nitra- 
tion Purp^seS ! 552 


U. S. Ordnance Requirements 

fof Cotton . 554 

Eqglish Requirements (pr Ni- 

tAting Cotton* ^ . . . 554 

Specifications of Cotton for Ni- 
tration in Germany " 555 

Cellulose Used for Nitration. . . 555 
Preparation of Cotton for Ni- 

• tration 560 

The Utilization of Short Fibers 568 

Cotton Hull Fibers 679 

Impurities in Cotton 5^) 

Cop Bottoms 582 


^ CHAPTER IV. 
PREPARATION OF COTTON 
FOR ESTERIFICATION 


Weight of Cotton Bales 583 

Opening the Bale 586 

Boil olT 688 

Bleaching the Cotton 604 

Preliminary Drying 619 

Teasing 620 

Willowing 627 

Conveying 632 

Final Drying 634 

Saco-Uowell Method of Cotton 

Preparation 642 

Treatment of Cotton for Esteri- 
fication Great Britain 644 

CHAPTER V. 

NITRIC ACm. 

Historical 665 

Nitrogen 679 

vSeparation of Nitrogen from 

the Air 684 

Preparation of Pure Nitrogen. . 691 

Properties of Nitrogen 691 

N itrogen Oxides 693 

Nitrogen MonoxAe 709 • 

Nitrogen Dioxide 712 

Nitrogen Trioxidp 716 

Nitrogen Tetupxl le 717 

Nitrogen Pentoxide 721 

Manufacture of Nitric Acid with 

Chili Saltfetert 722 

Origin and Occurrence of So- 
dium Nitrate 725 

Formation and Composition of* 

Chili Saltpeter 728 

Extraction and Purification of « 

Chili Saltpeter 728 

Chili Saltpeter Statistics • 731 

Potassium Perchlorate 732 

Analysis of Sodium Nitrate 732 



TABLB OP CONTENTS 


Estimation of Nitrate in Chili 

Saltpeter *735 

Recovery of»Niter from Chili • 

SaltpetenBags. 739 

ManulEictiire of Nitric Acid 

from Sodium Nitrate 741 

Manufacture of Nitric Acid 
from Chili Saltpeter in Great 

Britain 754* 

Nitric Acid Manufacture at 

Queen’s Fcr^ Plant 773 

The Commercial Utilization of 

Niter Cake 786 

Hough Niter Cake FlIRng Ma- - 

chine 808 

Analysis of Niter Cake 810 

The Manufacture of Nitric 
Acid and Caustic Soda Si- 
multaneously 811 

Other Nitric Acid Processes 

Using Metallic Nitrates 812 

Uebel Nitric Acid Process 815 

TU Valentiner Vacuum Proc- 
08 for Making Nitric Acid. . . 818 

Hough Nitric Acid System 829 

Tlie Griesheim Nitric Acid 

Hant 834 

Condensation of Nitric Acid . . . 830 
Condensing Nitric Acid by 

Means of Plate Towers 845 

Continuous Nitric Acid Manu- 
factuie with Chili Salt- 
peter 845 

Fixation of Atmospheric Nitro- 
gen 847 

SchOnherr Process for Manu- 
facturing Nitric Acid 853 

K. Birkeland and S. Eyde 

Nitric Acid Process 869 

Pauling Process of Nitric Acid 

Manufacture 881 

Other Nitrogen Fixation Pro- 

, cesses » 892 

Oxidation of Ammonia to 

Nitric Acid 894 

Haber Method for thiSj^thetic 

Production of Ammonia 900 

Badische Process for Synthetic 
Ammonia Formajtidn. . ^ . 904 

The Ostwald Process 911 

Catalysts 915 

Nitri^, Cyanides and Cyan- 
amlaes as Sources of Nitric 

Add 918 

Nitnc Add from Nitrides 919 

Cyanid^ and Cyanamidcs as 

Souri^s of Nitric Acid 925 

Teclmical Production of Cyan- 
amides 927 


Other Processes f6r the X2ata- 
► 'lyric Production of Ammopia 
Recovery of Nitric Acid from 

Various Sources . '.)46 

Recovery St Nitric Acid from 

Absorbents 9-18 

Action of Nitric Acid on A In 

minium or^O 

Properties of Nitric Acj^. . . . 951 

Storage and Transportation of 

Nitric Acid |... 955 

Fuming Nitrk Acid . I OQf) 

Detection of Nitrous Acid 962 

Detection of Nifr ie Add 9(>2 

Determination of Nitrbge^i-by 

itrometer 9(> t 

Determinations of Nitrogen by S 
Lunge Two-Bulb Nitrometer 965 

Determination of NitrogerPwith 

the Gas-Volumctcf , . . . *968 

Determination of Nitrogen by 

du Pont Nitrometer 972 

Ivstimation of Nitrogen by Fer- 
rous Ammonium Sulfa^. . 976 

Determination of Nitric Aftd 
in Niter Cake ny Ferrous 

.^mmoniuni vSulfate 978 

Estimation of Nitrogen in 
Nitrocellulose by Ferrous 
Ammonium Sulfati^. . ....... 978 

Determination of Nitric Acid 

by Nitron 979^ 

Determination of Nitric Acid by 

Titration ; 981 

Determination of Nitrous Acid ' 

by Permanganate 981 

Manufacture of Absolute Nitric 

Acid 982 

Refinement and Bleaching of 

Nitric Acid . . ^981 

Concentration of Nitric Acid . 985 

CHAPTER VI. 

SULFURIC ACID. 

History of vSulfi^ic Acid 

Sulfur p 

Occurrence of Sulfur 

Sulfur in Sicily - . . . . 

Sulfur in Ix)uisiana and Texas 
Production of Sulfur from Sulr 

fides ... ^ 

Sulfur from Sulfates . - 

Sulfur frftra Sulfur Dioxide 

Sulfur from Alkali Waste 

Other Sources of .Sulfur 

Sublimed Sulfur .... 

Properties df Sulfur, . . 

Determination of Sulfur 


](K)7 

inn 

1020 

1020 

io2;{ 

1024 

1027 

1027 

1028 
1030 
10.32 
10.34 
1037 



VI 


TABU*: OF CONTENTS 


Pyrites... ♦ * 1043 

iVnalysiaof Pyrites *1046 

Volumetric Analysis of Pyrites 10.50 

Gravimetric Analysis of I^rites 10.51 

Sulfur Dioxide T. . . 10.57 

Sulfur Rurners 1002 

vSulfur Dioxide 1009 

Pyrites Rumers 1070 

Sulfur Dioxi^lc from Copper 

Pyrites — 107.5 

Sulfur Dioxi(» from Rleiide . . 1076 
Stdfur DioxicB frcJln G.'dena . 1081 

The Composition of * Burner 

Gases . , 1082 

Sulfur Ilk)#id<nrom Sulfates 1084 

Other Sources of .Sulfur Di- • 

^ oxide 108-1 

Absorption of Sulfur Dioxide 1087 

Purificatioti of Sulfur Dioxide 1089 

Liquid Sulfur DToxide 1002 

Properties <jf Sulfur Dioxide 1004 

Analysis of Sulfur Dioxide 1006 

Uses of Sulfur Dioxide 1009 

Sulfur 'rrjpxide and Contact 

Sulfu»icAcid 1100 

Apparatus Used Hi the Contact 

Process yOG 

Processes in the Contact Meth- 
ods .1108 

Platinum Catalijsts 111.3 

Oxide of Iron Catalysts .. . 1116 

• Chromium Catalysts 1110 

Titanium Catalysts .... 1120 

Vanadium Com jiouuds 1120 

• Radioactive Catalysts 1121 

. Other Catalysts 1121 

Klectricul Processes 1122 

Absorption of Sulfur Trioxide . 1 123 

Proaerties of Sulfur Trioxidc . 1124 

Analysis of Oleum 1126 

Plant Te.sts 1127 

Manufacture of Oleum from 

Sulfates 1128 

Production of Oleum Other than 

by the Contact Process 1131 

Theory of the Contaft Process . 1133 

The Badische Proce^ 1137 

The Tentelew Process 11,51 

The Meistcf, Lucius and Bnm- 
ing Process . . . 1 1 .57 

The S«hroeder-(irillo Process . 1161 

Grille Procc.ss at Queei^s Ferry 1174 
Preparation of Contact Mass 

for Grillo Plant *. . . 1183 

The Freiburg Process 1189 

The Rabe Process.* . . .• 1190 

The Properties of Oleum 1191 

Contact iToc^sses in thcTJnited 
States 1191 


Miscellaneous Contact vroc- 

es'ses 0. . . 1192 

Lfad Chamber Proccss«of Sul- 
furic Acid Miiryjfactur#. .... 1203 
General Constniction of tli|x 

Lead Chamber 1205 

The Erection of Lead Chamber 1207 
Intensive Working of Cham- 

• bers 1211 

The Moritz Chambers 1212 

The Niedenftihr Chamber 1213 

Falding’s Chamber 12fl3 

The MiMs Pac^rd Chamber. . 1214 

Tangential cBnbers 1216 

Iiitermediate Reaction Towers . 121^ 
Replacement of the Lead Cham- 
ber by Other Apparatus 1222 

'I'he OpI System 1225 

Chamber Fittings 1226 

The Supply of Niter to the H* 

Chambers 1227 

Water Supply of Chambers. . . . 1232 
'I'lie Supply of Air to the Vitriol 

Chambers 1237 

Anemometers 1240 

Intensive Working and Reduc- 
tion of Chamber Space 1242 


.Starting the Chamber Process.. 1244 
V^itriol Chaml)er Temperatures . 1246 
Irregularities in (^hamber Work 1246 
Gas Dist|>l)Ution and Speed of 

Acid Formation . 1247 

Analysis of the Chamber Exit 

Gases 1252 

Theory of the Lead Chamber 

Process 1254 

Recovery of Nitrogen Com- 
pounds 1261 

The Gay-Lussac Tower 1262 

Tower Packing 1267 

Distributing the Feed Acid 1272 

Pumping the Acid 1274 

The Glover Tovfer 1276# 

Recovery of Nitrogen Com- 
pounds 1284 

Combined Qhajliber and Con- 
tact Process 1288 

Various Processes for the 
Manufa^ure of Sulfuric Acid 1289 

I^rosulfunc Acid 1292 

PersuJfuric Acid and Persul- 
fates , 1293 

Miscellaneous Methods for Sul- 
furic Acid Manufacture 1294 

.Sulfuric Acid from Sulfates 1299 

Sulfuric Acid and Nitro^n 

Oxides 1304 

Recovery of Waste Sulfuric 
Add 1306 



TABLE OE CJ)NTENTS 


vii 


Prepariiu Mixtures of Oleum , 

and S^udc Acid 1^0 

The properties of aPure vSul- • 
furic Acm (Moftohydrate) . . 1311 
Tran^ortation of Sulfuric Acid 1312 

Properties of Sulfuric Acid 1313 

Action of Sulfuric Acid on 

Metals 1319. 

Action of Sulfuric Acid on Iron 

and Steel 1319 

Action of Sulfuric Acid on Lead 1322 
Action of Sulfuric Acid on 

Platinum 1324 

The j^alysis of Sulfuric Acid . . 13JG 
0ravimetric Estimation of Sul- 
furic Acid 1325 

The Volumetric Estimation of 

Sulfuric Acid 1327 

The Analysis of Oleum 1329 

Detection and Estimation of 
Sulfur Dioxide and Sulfites. . 1332 
Detection of Impurities in Sul- 
furic Acid 1334 

Impurities in Commercial Sul- 
furic Acid 1336 

Estimation of Acidity in Flue 

and Exit Gases 1337 

De-arsenication of Sulfuric Acid 1338 
Separation of Arsenic as Tri- 
chloride a 1340 

Removal of Arsenic as SuflWe . 1342 
ChemKally Pure Sulfuric Acid . 1345 
Purification from Nitrogen 

Oxides 1347 

Decolorizing Sulfuric Acid 1348 

Special Methods of Purification 1348 
General Methods of Concen- 
tration 1350 

Theory of the Concentration of 

. Sulfuric Acid 1352 

Concentration in Iron Vessels. . 1353 
Concentration in Lead Pans. . . 1358 
Concentration in Glass Vessels 1360 

Concentration in Silica 1361 

Porcelain or Enamd Apparatus 1363 
Concentration in* Platinum 

Apparatus 1304 

Concentration in Cascades. . . . 1307 

The Gaillard Tower. .. .f 1372 

Gaillard Towers at Gretna 

Plant 1376 

Con^tration by Electricity . . . 1380 
Concentration in Vacuum Pans 1380 
Th« Manufacture of Monohy- 
drate 1382 

ConcAtration in a Current of 

Gas 1382 

Other Methods of Concentra- 
tion 1390 


Electrostatic Precipitatio» .... 1392 
The Gilchrist Concentrator.t . . 139P 
Recent Advancement 1399 

CHAPTER VI f. 

MDCED ACIDS. 

Properties of Mixtures of Nitric 

and Sulfuric Acids 1403 

Fortification and Acitf Recov- 
ery t 1412 

Clarifying Spent Acid I 1412 

Recovery arW Fortiliration of 

Spent Acid ... ^ 1414 

Nitrocotton Spent At%i ^ecov- 
try. Gretna Practice . ^. . . 1430 
Denitration of Waste Acids ... 1410 
Evers Denitration Process .... 144* 
The V. Vender Denityation 

System , ^460 

Guttmann Nitric Aci(f Dcni- 

trating System — •. 1402 

Recovery of Nitrous Fumes as 

Nitric Acid 1466 

Nitric Acid Recovery LJ' Sol- 
vents f 1467 

Acid Valves 1468 

Manufacture of Nitrocotton 
Mixed Acid, Pmglish Practice 1474 
Nitration and Nitrous Fume 

Poisoning • 1485 

Calculation of Acid Baths . . . 148r^ 

Acid Calculation by Method of 

Clement and Riviere 1489 

The Redpath Method of Acid • 

Calculation 1490 

The R. Fowler Method of vSpent 
Acid Graph Construction. . . 1499 
The Craven Method of Acid 

Calculation , .**1504 

Analysis of Mixed and vSpent 

Acids 1504 

Analysis of Mixed Nitrating 
Acids (English Practice). ... 1511 

CHAPTER VIII. 

ACI^ TABLES. 

Acid Tables 1519 to l.'iOS 

CHAPTER lx. 

NITROCELLULOSE THEORY. 

Historical..'*. 1567 

The X^loidine of Braconnot . . 1567 

Nitramidine of Dumas 1571 

Schdnbein Md Guncotton 1^74 

Guncotton fnvestigations 1848- 

18.50...^ ..1586 

Guncotton Development 1851- 
1800 


1588 



TABLE OF CONTENTS 


Stability Guilcotton, and 

- Baromvon Lenk *1593 

F. Abel and the Pulping of Gun- 
cotton , 1599 

Nitrocellulose Development, 

Period ISb.'V-lHTO 1016 

Cellulose Nitrate Advancement, 

Period 1871-1880 1620 

Fluxation of, the Art, Period 

1881-1890.. 16,30 

Cellulose Nitrate Research, 
Period 18<)|"19(%l . . ^ . . . 1638 

Chemistry of the Cclhuose Ni- 
trates 1640 

The Cellulffie Nitrates of Eder 1 646 

Researenes of Vieille lfl50 

^vestigations of Lunge . . 1056 

Chemistry of the Celhilose Ni- 
trates. hivcstigations 1901- 

litlO .... • 1607 

Developmeits in Chemistry of 
Cellulose iVitrates, 1911- 

1920 1677 

'Theory of Nitration 1682 

Nomcnoiiiturc oLtlic Cellulo.se 

Nitrates. ^ 1690 

PliarmacopeiaTNitrocelluloses . 1^94 

Properties of the Cellulose Ni- 
trates 1697 

Stability o# tliu Cellulose Ni- 
trates 1700 

•Nitrocellulose vSolubility 1720 

Viscosity of Nitrocellulose. .. 1729 

Hvgroscopicity of Cellulose Ni- 

• trates 1750 

Density of Nitrocellulose 1755 

Optical Properties 1757 

Ivlcctrical Properties 1766 

Phvrical Properties of Collodion 

MmbrJncs 1768 

Reduction of Inflammability.. . 1776 

Ballistics of Nitrocellulose 1793 

'The Action of Fungi on Nitro- 
cellulose 1802 

.Straw Nitrocellulose 1803 

Nitrated Com Pith. . • 1805 

Nitrojute 1807 

Nitrolignin 1808 

Nitrated Pap^r 1815 

Nitrated vStarcli 1816 

Nitrates of the Carbohydrates. 1843 

Nitrosaccharose 1849 

Nitrodextrin (Nitrodextrose). . 1863 

N itroglucose . 1854 

Nitrated Molasses 1855 

Nltrolactose A 1856 

Nitroerythrite 1857 

Nitromannlte . ! * . . . . 1862 

Nitrated Resins 1869 


Other Nitrated Celluloses. .. . . 1871 
I^oxylins of ]U>w Nitrogen 

•Content ^ 1882 

Recovery of Nitrocellulose 1884 

Uses of Nitrocellulose in the Drf 

State 1886 

Preparations of Acid-Proof Ni- 
trated Filtercloth 1890 

' Dyeing Nitrocellulose 1803 

Amorphous Nitrocellulose 1806 

Indurating N i trocellulose 1 ^ 

Denitration of Nitrocellulose. . 1^8 
Nitrates* of l^^ocellulose and 

t Oxycellulose 1900 

Xyloidins 1908 ' 

Cellulose Nitrites 1905 

Cellulose Sulfuric Esters 1907 

Nitrated and Chlorated Gun- 
cotton 1911 

Layout and Construction of 
Modem Guncotton Plant. . . . 1912 
Dangers in Connection with the 

Nitration of Cellulose 1925 

Transportation of Nitrocellulose 1927 

CHAPTER X. 

NITRATION OF CELLULOSE. 

.Synopsis of This Chapter 1933 

Nitration of Cellulose by Hand 1934 - 

Abel Met)|pd of Nitration 194(f 

Direct Dipping Method of Cal- 

lulose Nitration 1943 

The Centrifuge in Cellulose 

Nitration 1962 

Centrifugal Nitration of Cellu- 
lose 1966 

Selwig & Lange Nitrating Cen- 
trifugals 1956 

Wolfshohl Automatic Cotton 

Steeper 1964 

Tolhurst Nitrating Centrifugal 1968 
Vacuum Cellulo^ Nitration. . . 1970 • 
Other Centrifugal Nitration 

Processes ^ 1973 

The Thomsgn f Displacement 

Process 1978 

The Dupont Mechanical System 

of Cotton^ itration 1994 

Other Nitration Methods 2003 

Nitration of Cotton for Cheaper 

Grades of Pyroxylin *2032 

Nitration of Paper 2033 

V. Tribouillet and L. de Be- , 
sauncele Process for Paper 

Nitration • 2037 

Hyatt’s Paper Nitration Process 2038 
The Swan Apparatus for Paper 
Nitration 2046 



TABLE OF CONTENTS 


ix 


Otiier Methods of Paper Nitra- 
tion..,. 

Manufacture of Nitrolignin — 
Efficiency of*Variou^ Nitration 

Method^ a 

Preliminary Washing of Ni- 



2»54 


trated Cellulose 2059 

Utilization of Wash Water 2067 

Bleaching Nitrocellulose 2069 

Preliminary Boiling of the 

Nitrocellulose 2071 

Pulping the Nitrocellulose 2083 

Settling the Pulped Nitrocellu- 
lose 2()t)5 

Poaching the Nitrocellulose — 2(K1^ 
» Bemoval of Foreign Matter — 2102 

Blending 2107 

Screening the Pulped Nitrocel- 
lulose 2112 

Dehydration of the Nitrocellu- 
lose 2114 

Centrifugal Dehydration . .2117 

Centrifugal Solvent Dehydra- 
tion 2124 

Hydraulic Dehydration 2127 

Solvent Hydraulic Dehydration 2139 
Solvent Displacement without 

Pressure 2140 

Drying Nitrocellulose 2145 

Determining the Yield 2 1 ,59 

Compressed Guncotton 2160 

Nitration of Cellulose in Great 

Britain 2188 

Nitration of Cellulose at Gretna 2188 
Wet Nitrocellulose Magazines. 2229 
Granulation of Nitrocellulose . 2246 

Colloiding Nitrocellulose 2249 

Co-nitration 2254 


Classes of Cellulose Nitrates . 

PriKiuced in the United States 2256 
Specifications for Guncotton 
for the United States Navy . . 22.58 
United States Specifications for 
• Nitrocellulose or I^roxylin. . 2204 
British Specifications for Gun- 


cotton f 2265 

French Gimcotton and Smoke- 
less Powder Requirements , . 2267 
British Admiralty Specifications 
A-121 for Guncotton Slibs for 

Mines 2268 

Pru^ian Regulations Regard- 
ing Moist Nitrocellulose 2271 


CHAPTER XI. 

AirAtmCAI. DETERMINATIONS 
OF THE CEIXOIOSE NITRATES. 


Detection of the Cellulose Ni- 
trates 2273 


Determination of Moisture .... 2274 
Determination of Viscosity. . . . 2275 
‘ Viscosity by Ostwald Viscosim- • 

eter 2282 

Viscosity l^y the “Ball JPall" 

Method .' 2285 

Determination of Solubility . . . 2287 
Determination of Insoluble 

Nitrocellulose 2294 

Unaltered Cellulose. . . » 2295 

Mineral Constituents - 22t)6 

Acidity . .T 2298 

Alkalinity. . • . . f. . . . 22f)9 

Sulfate (SOs) in Nitrocotton. . 2300 

Mercuric Chloridi? in J^Jitrocel- 

^lose ^ 

Determination of Fineness 2305 

Determination of Density 23(*a 

The Determination of Nitrogen 2.308 

Stability Tests * . . . . 2321 

Heat Tests .*...* .... 2324 

The Guttmann .Stability Test . . 2335 

Fume Tests (Stability) 2343 

Will’s Stability Test . . . 23.50 

The Bergmann and Junk il'est.. 23.54 

The Obermuller Tcs| . 2362 

Other Stability (Heat) Tests. . . 2365 

Other Stability Tests 2367 

United .States Ordnance Meth- 
ods for Testing Nitrocellulose 2370 
Guncotton Specifications in 
Great Britain 2373 

CHAPTER XII. 

HISTORICAL DEVELOPMENT OF • 
THE CELLULOSE ESTERS. 


Cellulose Kster Solvents 2382 

Acetone and the Ketones 2395 

Diacetone Alcohol . *51401 

Methyl Alcohol 2402 

Ethyl Alcohol 2412 

Propyl Alcohol 2428 

Butyl Alcohol 2437 

Amyl Alcohol 2446 

Fusel Oil 2469 

Amyl Acetate 2486 

Other Alkyl Estirs 2496 

Camphor 2510 

Natiual Camphor *. 2510 

Artificial Camphor , 2517 

Synthetic Caipphor 2520 

Camphor Substitutes 2535 

Proteid Substitutes 2550 

Ureas 2551 

Solvent Recovery 2553 

Handling of ^Ivents 2558 

Paint and V«imish Removtrs. . 2562 
Turpentine Substitutes 2568 



X 


TABLE OE CONTENTS 


Cellulose Nitrate Lacquers, 
VamishaB and Bronzing 

• Liquitk ! *2572 

Collodion Lacquers 25^ 

Celluloid iiacquers 25*^ 

Amyl Acetate Pyroxylin Lac- 
quers 2580 

Bronzing Liquids 2585 

Imitation Gold Leaf 2586 

Mother of Petri 2588 

Pyroxylin-Rcain Lacquers . . . 2590 
Nitrocotton llectyc Light I'ila- 

ments I • 2504 

Nitrocotton Incandescent Gas 

Mantles...^...* 2595 

NitrocclJ^Wse in the Klectrical 

j. Industries ^>97 

^olid Alcohol 2598 

Other Applications of the Nitro- 

c^tton ijacquers 2599 

Artificial Lotthdr 2599 

Pyroxylin Itnit#tion Leathers. . 2604 
Nitrocellulose Waterproofing 

Compositions 2610 

ICnaraeled i^aper 2615 

Printing on Fables with Nitro- 
cellulose 2616 

Pyroxylin Leather, Textile and • 

Paper Cements 2617 

Coating of Leather with Cellu- 
lose Esters. .# 2618 

Artificial Filaments 2621 

•Nitrocellulose Silks 2621 

Artificial Filament Formation . . 2626 
^ Cupraramonium Artificial I'ila- 

ments 2652 

Pyroxylin Plastics, Celluloid 

Substitutes 2655 

Development of Pyroxylin 

PjastieJ^ndustry 2657 

Pyroxylin Plastic Manufacture . 2669 

Re-working Celluloid 2676 

Cutting of Celluloid 2679 

Inlaying Metal Goods with 

Celluloid 2680 

Dyeing of Pyroxylin Plastics. . 2681 
h'orming l^roxyliif Plastic 

Sheets • 2682 

Veneering Celluloid 2684 

Embossing of Celluloid 2685 

Extrusion of Plastic Rods and 

Tubes 2688 

Inlaying Celluloid with f*igment 
Colors : 2690 


Celluloid in Electrical Industries 2699 

Celluloid Studs 2703 

Celluloid Eyelets • 2704 

Celluloid CoUars, Cuffs and 
Shirt Bosom Fronts 2706 


Cellifloid Balls . 2722 

Celluloid in Phonography 2731 

^liuloid in Photography. 2748 

Celluloid Substitutes. 2759 

Phenol-Aldehyde dubstitftes. . . 2767 
Celloidin and Development ok 
Cellulose Nitrates in Micro- 
scopy 2779 

Celloidin or Collodion Sacs 2784 

* Pharmaceutical Collodions 2786 

Collodion in the Photographic 
Art 2795 


Photographic Collodions 2800 

Precipitated Jjjyoxylin 2803 

S>ry Plates 2825 

Collodion Emulsions 283* 

Pyroxylin 2839 

Process of Emulsification 2840 

Ripening the Emulsion 2842 

Methods of Manufacture 2843 

Collodion Emulsfon Manipula- 
tion 2845 

Actions of Acids on Collodion 

Emulsions 2845 

Keeping Properties of Col- 
lodion Emulsions 2846' 

Preservatives, Organifiers, 

Densitizers 2846 

Sensitizing Leather and 

Fabrics 2847 

Collodion Positi>ies 2848 

Collodio-itiloride Paper 2851 

CoUodio-chloride BromWe 

Print Outs 2856 

Collodio-chloride Gold Toning. 2856 
Collodio-chloride Developing. . 2858 

Collodion Carbon Prints 2863 

Collodion Transparencies. 

Lantern Slides 2865 

Enlarging Positives on Paper 

and Glass 2867 

Collodion Positives and Trans- 
fers 2868 

Orthochromatic^mulsion 2869 < 

Light Filters. Color Screens. . 2874 

Color Photogra^y 2875 

Screen Plate# . . f 2876 

Color Cinematography 28^ 

Subtractive Films 2881 

CinematogAphy 2884 

Stripping Films 2900 

Halation and Solarization 2902 

Celluloid Film Varnishes # 2903 

Pyroxylin Flash Light Powder. 2904 

ry 


Photomechanical Processes 2907 

X-Ray Screens 2912 

Collodion for Solar and Astro- 
nomical Work 2912 



TABLE OP CONTENTS 


xi 


Collodion in Spectroscopy * 2912 

Photoxvlography 

Celluloia Cwnents 2^0 

Celluloid Dishes an(4Measures. 1916 

Celluloid Reliefs.* 2917 

Celluloid Focussing Screens 2917 

Cellulose Nitrate Smokeless 

Powders 2921 

Development of Cellulose Ni* 

trates in War-like Arts. . . 2921? 
Classification of Nitrocellulosc- 

- containing Powders 2942 

Nitrocellulose-nitro glycerol 

Powders • 2948 

Nitrocellulose in Cartridge • 

• Manufacture 2980 


Carbohydrate ^ Carboxylates 

(^ellulosc Acet'ate) .. .f 2987 

Manufacture of Acetated C%Ilu- • 

lose 3005 

Cellulose Formate t 3016 

Cellulose Acetate Solvents and 

Plastifiers 3022 

Commercial Applications of 

Cellulose Acetates 3041 

Cellulose Xanthates. • 3062 

Viscose ^ 3062 

Errata • 3085 

Index of Patents 3087 

Index of Names ^ 3253 

Iftdex of vSubjects .• ^489-3709 



LIST OF ILLUSTRATIONvS. 


1 . Sphere Viscosimeter for Cellulose Solutions (Woolwich Method) . 551 

2. Cotton Purificution (IL S vScheine) 584 

3. Cotton Purification (luiKlish vSchcijie) 585 

4. Cummin!# Hydraulic Cotton Baling Press 587 

5. Mechaniful Handling of Cotton Bales (Gretna, Scotland) . . . . 589 

0. Cotton I^ry liouse .... 59i 

7. vSectional View of ^fotton Picking Machine ^ . .... 593 

8. Cotton Picker Room (H. M. Hxplosivcs Factorj*^ Gretna, Scot- 

land.#. . ... .P 595 

9. Thorl^ Lehmann Hard Was^' Opener for Cotton and all Vege- • 

- table Fibers 596 

Tipping Pressure Kier with Ivntire Top to Open 597 

11. Cotton Purificatiot^iuilding, Ground Floor (K. I. du Pont de 

0 Nemoiys Co ) 599 

12. Cotton tf^urification Building, Top Floor (K. I. du Pont de Ne- 

mdur9#Co.) 601 

13. Cotton Purification Building (IL I. du Pont de Nemours Co.) . . 603 

14. Cotton Purification Building, Top Floor (F. I. du Pont de Ne- 

mgmrs Co.) 605 

15. Interior Filt%ition Plant Showing Tubes and Valve Control (E. I. 

du Pont de Nemours Co.) 607 

16. Cotton Dry House (E. T. du Pont de Nemours Co.) 609 

17. Sargent Drying Cotton Rinser 620 

,18. The Davis & Furber Mixing Picker for Cotton 621 

19. Coggswell Mill ^ 622 

20. Scotch Picker with Condenser Roll and Ap^on Screens Drawn 

* a Oiir frnfn llnHor ('vlinrlor for Plpcinmcr * 


21. Scotch Picker Arranged with Condenser Roll and Apron 625 

^22. The W. Tathani Thread Extractor for Printing Purposes 626 

23. The Garnett Preparer or Knot Breaker 628 

24. Hetherington Improved Willowing Machine 629 

25. Cotton Dry House, Showing Delivery Aprons at End of Dryers 

(E. I. du Pont de Nemours Co ) 631 

26. ^i'he ‘iProctor” Dryer for Cotton — Single Conveyor Type 633 

27. “Proctor” Single Conveyor Dryer Showing Feed 635 

28. Single Conveyor Dryer Viewed from Delivery End 637 

29. Looking at the Feed End of “Proctor” Three Conv^or Type. . . 639 

30. Drying Cotton on “Proctor” Three Conveyor Dryer (Delivery 

End) 641 

31. Side View of Chain Conveyor with Two Wire Scrceif Sections At- 

tached .‘ ? 643 

32. Cotton Bale Breaker Attached to Vertical Opener 645 

33. Feeder Attached to Vertical Cotton Opener — - 647 

34. Saco-Lowell Condenser * 648 

35. One-Beater Cotton Breaker with Feeder 649 

36. Intermediate or Fimsher Lapper for Cotton 651 

37. Cotton Teasing (Nobel’s Explosives Co.) 

38. Hand Picking of Cotton^for Nitration (Nobel’s Explosives Co.).. 654 

39. Cotton Drying Machine (Nobel’s Explosives Co.) ®56 

40. Cyclone Dust Collector (Nobel’s Explosives Co.) 667 

4E Cotton Disintegrator 669 

42, Nitric ^ci(l Still (Bufalo Foundry & Machine Co.) 744 



LIST 01^ ILLUSTRATIONS 


xiii 


43. Nitric Acid Still (BufTalo Foundry & Machine Co.) • 745 

44. Kart Nitric Acid Conden^ng Manifold ^ . 7^ 

46. Har1»Nitric Acid Condenser 749 

46. Nifcr Stor%ge House (H. M. Explosives Factory, Gretna) , . . . . 774 

47. ^ Loading Niter into Nitric Retort (H. M. Explosives Factory, 

Gretna) 775 

48. Nitric Acid Manufacture (H. M. Explosives Plant, Gretna) .... 777 

40. Nitric Acid Manufacture (H. M. Explosives IMant, Gretna) .... 778 

50. HNOi Manufacture (H. ^I. Explosives Factory, Gretna) 780 

51. HNO3 Manufacture (H. M Explosives Factory, Gretnjy . ... 781 

52. Hough Niter Cake Flaker T 809 

1K3. Uebel Process for Nitric Acid Manufacture ^ • 81G 

54. The Valentiner Vacifum Process for Nitric Acid Manufacture. . . 819 

65, 66. The Valcnfllrier Nitric Acid Prwess « 820 

57, 58. The Valentiner Nitric Acid Process • ^ . . . 821 

59. The Valentiner Vacuum Process fof Nitric Acid Manufacture 822 

60. The Valentiner Vacuum Process for Nitric Acid Manufacture. . . 

61. The Hough Nitric Acid Plant, as Constnicted by the Buffalo 

Foundry & Machine Co . . •. 827 

02. The Hough Nitric Acid Condenser ^ ^ * 830 

63. The Nash Vacuum Pump * . 8.31 

64. The Greisheim Plant for Nitric .\ci(l Manufacture , . ... 8^35 

65. The Niedenfuhr Nitric Acid Plant 839 

66. The Skoglund Nitric Acid Condenser 840 

67. The Guttniaim Nitric Acid Condensing System. . . ^ *. . . 842 

68. Schdnherr Furnaces, Badische System 859 

69. Schdnherr Furnace 860 

70. 71. Synthetic Nitric Acids (Poudreric Nationale D’Angoulcme) . . 865 

72. Transportation of Cyanamide 866 

73. Autoclaves .g . . .^. 86(f 

74. 75. Synthesis of Apunonia from the Air 867 

76. iCatalyzers for S5mthetic Nitric Acid Manufacture ^8 

77. The Birkeland-Eyde Nitrogen Fi.\ation Furnace oYl 

78. Birkeland-Ivyde Nitrogen luxation Furnace 872 

79. Birkeland-I{yde Furnace ... 87S'*' 

80. Birkeland-Eyde Electric Furnace (Diagrammatic) 879 , 

81. Birkeland-Iiyde Furnaces (Bjukan Saltpeter I'actory) 880 

82. The Badische Synthetic Ammonia Apparatus 905 

83. Lunge Two- Bulb Nitrometer 965 

84. Lunge Gas-Volumeter •.....* 969 

85. du Pont Nitrometer 97.3 

86. Jensen Nitric Acid Concentration Plant 988 

87. Sulfur Storafe (H. M. Factory, Gretna) 1065 

88. Weighed Sulfur Charges to be Burned 1066 

89. Sulfur Burners in Operation (H. M. Factory, Gretna) 1067 

90. The Sachsen Wf her SO2 Burner • 1069 

91. The Clcmm and Hascnbach Process of Sulfuric i^hydride Manu- 


facture 1118 

92. The Badische Pr#ccss of H2SO4 Manufacture 1 139 

93. The Badische Contact Process for H2S( >4 Manufacture 1140 

94. The Badische Contact Furnace 1143 

95. « The Badische Contact Furnace .• 1 144 

96. The Badische Process of SO3 Manufacture 1148 

d'L Badische Process for Producing Sulfur l^ioxide 1149 

98 The Tentclew Sulfuric Acid Contact Method 1153 

99. »The Tentelew Process for Sulfuric Acid Man«facture 1 >56 

100. The Meister, Lucius & Brtining Process of Contact HjvSOi Manu- 
facture ? 1159 



3£1V 


LIST OP ILLUSTRATIONS 


101. The Schrocddr-Grillo Process (Jf SO 3 Manufacture 1165 

1^)2. Tl* vSchroeder-Orillo ProePss of SO 3 Manufacture f . . 1166 

100. The Schrocder-Grillo Process of vSulftjfic Anhydridj Manuficture. 1168 

104. The ischrocder-Grillo vSulfuric Anhydride Process. . . a f . . . . 1169 

105. The Lihme Process of vSulfuric Acid Manufacture 41 1193 

106. Raynaud and Pierron Process of Making Sulfuric Anhydride 1194 

107. Raynaud and Pierron .Sulfuric Anhydride Process 1196 

108. The Stone Apparatus for HiS 04 Manufacture 1197 

109. The IIe|reshoff Apparatus for SO! Manufacture 1199 

110. Fcrgus(m Process of Making .Sulfuric Anhydride 1201 

111. HerreshofT Process for Making Sulfuric Acid 1202 

1 12. Molecular Ct)mi)C^ition of Mixed Acid 1457 

113. Cellulose Nitrate Solubility as a I'unctioif of ^e Acid Compo- 

sition . * 1408 

114. Tlj^ Iro^bank Apparatus for Filtering Corrosive Liquids 141-^ < 

115. Mowbray Apparatus for Restoring Nitrating Baths 1416 

41*6. du Pont .System for Removal of Acids from Nitrocellulose 1418 

117. du Pont System for Removal of Acids from Nitrocellulose 1419 

118. dti I’bnt Apparatus for Condensing and Mixing Acids 1428 

119. Fairbt\giks^cale 1429 

120. Fairbanks Scale 1429 

121. The Kvers Denitrating Plant 1449 

122 . The Kvers Denitration System 1450 

123. The Kvers Denitrating System 1461 

124. The r>erstf)enitrating .System 1462 

125. The Kvers Denitrating .System 1463 

126. The levers Denitration System 1454 

127. Guttmann Denitrating Stones 1463 

128. Guttmann .System 1464 

' 129. The Jahn^itration Process ^ 1466 

130. Kverlasting Valve, Acid Type # 1469 

•Lll. Ivvcrlasting Valve, Acid Type, Screwed 1470 

132. Kverlasting Valve, Acid Type, Flanged 1471 

133. I'iverlasting Valve, Acid Type, Double Disc 1472 

* 134. Ivverlasting Valve, Acid Type, with Shield 1472 

135. Mixed Nitrating Acid Tanks, Showing Installation of Acid Valves 1473 

136. Kverlasting Valve, Acid Form, with Kxtension Handle 1474 

137. Redpath (iraphic Method of Nitrating Acid Calculation 1492 

138. ^.Ret^ath Graphic Method of Nitrating Acid Calculation 1493 

139. Fower Method of Spent Acid Calculation 1500 

140. Fowler Method of Spent Acid Calculation 1501 

141. Fowler Method of Spent Acid Calculation 1504 

142. llygroscopicity of Cellulose Nitrates * 1752 

143. The Muhlhauser Nitrostarch Manufacturing Method 1821 

14*1. The Muhlhauser Process of Nitrostarch Manufacture 1822 

145. Pot Nitration erf Cellulose in France f 1943 

146. Dipping Cottot 1944 

147. Steeping the Cotton After Dipping lO-lS 

148. The Direct Dipping of Cellulose 4f 1947 

149. Nobel’s Explosives Co.’s Tank Method of Nitration 1949 

150. The Assadas Method of Cellulose Nitration 1951 

151. .Selwig & Lange Mtrating Centrifugal •1957 

152. Selwig & Lange Nitrating Centrifugal 1958 

153. Selwig & Lange Centrifugal with Acid Circulation ^969 

154. Selwig & Lange Nitrating Centrifugal (Top View) 1960 

155. Selwig & Lange Centrifugal with Fume Conveyor a 1964 

156. Selwig & Lange Nitrating Equipment in France 1965 

157. Sclwfg Lange Ni(Vating Installation in France 1966 



LIST OP ILLUSTRATIONS 


XV 


158. Wolfshohl Automatic Cotton Steeper p. 

159. Wolfshohl Automatic Cotton Stuping appliance 

160. Tolhuftt Nitrqling Centrifuf hi 

161. TolhUrst AcW Wringer #. 

162. ^Tolhurst Finishing Centrifugal 

163. Dumons Vacuum Nitrating Apparatus 

164. Kron Nitrating Centrifugal 

165. Thomson Displacement Cotton Nitrating Apparatus 

166. Thomson Displacement Apparatus (vScctional IvlcvationV . . 

167. Thomson Displacement Nitration ^ . . 

168. Thomson Displacement Nitrating Pan ^ 

169. Unit of Four Thomson Displacement Pans . . .» 

170. Thomson Displa^meift Process at Picatinny 

171. Thomson Displacement Nitra^on in France 

W2. Plumbing Installation for Displacement Plant •. 

173. View Showing Arrangement of Units in Rows 

174. Thomson Displacememt Nitration Pans 

175. Cocking Method of Cotton Nitration 

176. Amott Acid Distributing System 

177. Acid Mixing and Weighing Tanks 

178. Top Floor, Nitrating House *...•.. 

179. du Pont Mechanical Cotton Nitration 

180. Nitrating House, Dipper Floor 

181. du Pont Mechanical Cotton Nitration 

182. Matousek Nitrating Centrifugal 0 

183. Diamanti Method of Cotton Nitration 

184. Briailles Electrolytic Nitration Method 

185. Schniter Cotton Nitration Process 

186. France Method of Cotton Comminution 

187. Mackie's Pro^ss for Cotton Nitration • 

188. Maxim Process for C#tton Nitration 

189. Maxim Cotton Nitration Process 

190. Beck and Nenninger Guncotton Apparatus 

191. Henchman’s Nitration Process 

192. Cotton Nitration Process, ZellstofTabrik 

193. Chardonnet Nitrating Apparatus 

194. Kaltenbach Nitration Process 

195. Muller Process for Cotton Nitration 


... 1966 
•.. 198? 

.. 1909 
. . 1970 

.. 1971 
... 1972 
... 1975 
.. 1981 

... 1981 
... 1982 
... 1982 
... 1983 
... 1985 
... 1980 
«. . 1980 
... 1982 
... 198(V 
... 1992 
... U)93 
... 1990 
... 1997 
... 1998 
... 1999 
... 2000 
.•. . 2003 
... 2005 
... 2006 
... 2007 
... 2009 
... 2010 
... 2013 
... 2014 
... 2016 
... 2019 
... 2020 
... 2023 
... 2027 
... 2028 


190. Morane Nitrating Apparatus 

197. Schiipphaus & White Paper Nitration Process 

198. Schiipphaus & White Paper Nitration Process 

199. Mowbray’s Paper Nitrating Apparatus 

•200. Mowbray’s Paper Nitrating Apparatus 

201. TribouiUet & Besaucele Nitrating Apparatus 

202. Hyatt Tissue l^per Nitrator 

203. Hyatt Tissue Papfr Nitrator ? . 

204. Hyatt Tissue Paper Nitrator (Plan View) 0. 

205. Hyatt Tissue Paper Nitratoi (Side View) 

206. Swan Appwatus few Paper Nitration 

207. Swan Apparatus for Paper Nitration 

208. Delpy Paper Nitration Apparatus 

209. ^Iwig & Lange Automatic Guncotton ConveyoT. . . 

210. Flack Guncotton Washer 

211. •Flack Guncotton Washer *. 

212. Percolator Boiling Tub House 

213. Ckmcotton Boiling House *. . . 

214. Selwig & Lange Guncotton Steam Centrifugal^ 

215. Installation of Hollander Pulpers 


^29 

2035 

2035 

2030 

2037 

2038 
2041 

2041 

2042 

2043 
2040 
2047 
2049 
2001 

2064 

2065 
2073 
2075 
2080 
2085 



XVI 


LIST OV* IIJAfSTRATIONS 


216. Miiler Patelht Duplex Beating Engine 2086 

^17. Miller Duplex Beater . . 2086 

218. Pulping House Showing Corliss Ivngincs ^ • 2091 

210. vStJ^ilization of Nitrocellulose in France • 2096 

220. Centrifugal Pump Poachers 2097 

221. Poachers as Installed at Stowniarket 2099 

222. Centrifugal Piiini) Poachers and Blending Tuns 2101 

223. Poacher House 2103 

224. Cluite5 for Bernoving Foreign Matter 2105 

225. Instalhition of Ivlectro Magnets 2106 

226 Nitrocellulose Blenders 2109 

227. Nitrocellulose Blenders Showing Stirring Arrangement 2110 

228. Miller Open vSereen . . .*.... 2113 

220. Packerjlpin Diaphragm vSereen ^ .... 2115 < 

230. Unilm-Witharn vSereen Plate Vat and Fasteners 21^6# 

231. Witham vSereen Plates ..• 2117 

•*232. vSectional View of Tolhurst Bottom Discharge Extractor 2119 

233. Tolhurst Self-balancing Dehydrating Centrifugal 2120 

2v'i4. In^allation of Centrifugals (Bottom Discharge) 2121 

2J{r). Lcflidve\^entrifugal Wringer 2123 

236. MuUer Centrifugal Extractor 2124 

237. Sclwig Lange Centrifugal Pyroxylin Dehydrator 2126 

238. Running Pulped Nitrocellulose Through the Wet Machine 2129 

230. Dehydrating Hou.se Showing Presses 2131 

240. itlock orCTiecse of Nitrocotton 2132 , 

241. Breaker for Disintegrating Nitrocotton Blocks 2133 

243. du Pont Pressure Dehydrator 2134 

243. Alcohol Displacement Nitrocotton Dehydration 2142 

244. Alcohol Dehydration — Underside of Pot 2143 

245. OenticiL Guncotton Dehydrator ^ 2144 

246. ICdson Process for Drying Nitroccllulo.se. 2149 

» ,247. Stove for Drying Nitrocotton in Loose Form 2162 

248. Passburg Patent Drying Chamber 2154 

249. Passburg Safety Vacuum Drying Apparatus 2165 

250. du Pont Method of Nitrocellulose Drying 2167 

251. Hydraulic Press for Alcohol Dehydration 2161 

252. Hydraulic Guncotton ITe.ss (From Below) 2163 

253. Corniiression of Guncotton 2165 

254. Guncotton Sectional Charges . . . , 2167 

255. Machine for Breaking or Sieving Nitrocotton 2169 

256. Block Breaker House Discharge 2170 

257. Guncotton Block Breaker. ... 2171 

258. Stove for Drying Nitrocotton in Primer Form . .• 2177^ 

259. Installation of Moulding Presses 2178 

260. Hydraulic Nitrocotton Press 2179 

261. Press for Moulding Nitrocotton into Primer Korms 2180 

262. Cotton and (|uncotton at Different Stages of Manufacture 2181 

263. Block of Guncotton and ITess 2183 

264. Compression of Guncotton into Blocks # 2185 

265. Guncotton Block . . . . . . 2187 • 

266. Solid Block of Compressed Guncotton 2189 

267. Uiipulped Nitrdtellulose 2191 

268. Nitration of Cellulose 2192 

269. Thomson Method of*Cotton Nitration , 2193 

270. Boiling the Nitrated Cellulose 2196 

•271. Nitrocellulose Btaters or Pulpers * , . 2198 

272. Introducing Nitrocotton into the Beater 2199 

273. Ba^giifk the NitrScotton 2204 



LIST OP ILLUSTRATIONS XVii 


• 

274. Ccntrifugalizing the Nitrocotton ^ ^ . 2205 

276. Picking over the Nitrocellulose. . ♦ . . . 2200 

276. Loading the Nitrocotton intoflie Preliminar>’ Polling Tubs 221, T 

277. Quin%p Nitrc^<#ton Dryer ..... 2221 

278. Quinan Nitrocellulose I)r>'er 2222 

279. mdividual Quinan Nitrocotton Dryer 2223 

280. Nitration of Cotton at Gretna . . 3231 

281. Du Pont Process for Granulating Nitrocellulose . . 2248 

282. Du Pont Process for Granulating Nitrocellulose . 2248 

283. Cochins Viscosimeter *• 2277 

284. vSpeedy Viscosimeter • . . . 2279 

285* Ostwald Viscosimeter . • ■ • 2283 

286. Viscosity Determinatio* by Ball Fall Method - . . 2281) 

287. Oddo Nitrogravirtfcter • 2312 

288. Abel Heat Test Apparatus — f .... * 4 2342 

'2w. Brame Constant Temperature Heatiiif .\pparat us ... 23.’)0 

290. Will’s Apparatus for Testing Nitrocellulose ... 2351% 

291. Nitrocellulose Powders — Light Hour Test ... 2354 

292. Bergmann & Junk Stability Te.st Apparatus > 2356 

293. Bergmann and Junk Tubes 2^7 

294. Housing for Bergmann & Junk vStability Apparatus . ..... 2358 

295. Dr. Camille Dreyfus * 2989 

296. Dr. Henry Dreyfus. . . . ... ... 2990 

297. Leo Rutstein ... . . . . ^. . 3487 



I. 

II. 

III. 

IV. * 

v.« 

VI. 

vn. 


IJvST OF TABIvKS. ^ 

Composition of the Celluloses 

Distillation of Carbohydrates 

Specific Rotatory Power of Different Types of Cellulose. 
Distillation of Cellulose and Wood 


PAGE. 

10 

41 

60 

58 


Absorption of Tannin by Cellulose 62 

At^orptmn of Tannin by Cellulose in Acid Solution *62 

Action ^ vSulfuric Acid on Cottom 118 


VIII. Cotton 119 

*Acid Decomposition of Cfllulose 122 

^ X. Reducing Properties of Hydrocellulose 138* 

XI. Action Sodium Hydroxide on Hydroccllulosc 144 

XII. Copper Number of Hydrolyzed Cellulose 145 

X W I. Action of Ozone on Cotton and Viscose 153 


XIV. Action of Ozone on Mercerized Cotton 154 

X/. Products from Oxidation of Cellulose 166 

X\H. \^ellulose to Glucose 199 

XVII. Cellulose to Glucose (2.7 Atms. Pressure) 199 

XVIII. Hydrolysis of Pine Wood 212 

«XfX. Action of Caustic vSoda on Cellulose 218 

XX. Action of Alkali on Cellulose 221 


XXI. Benzoylation of Cellulose 

XXII. Mercerization of Cotton 

XXIII. Vegetable Fibrous Materials 

XXIV. Carbon and hydrogen in Jute and Cotton 

XXV. *Composition of h'lax, Hemp and ^ruce Wood 

XXVI, Composition of Wood 

XXVII. Destructive Distillation of Ugnin * . . 

XXVIII. Wood, Analyses of 

XXIX. Color Reactions of Lignocellulose 

XXX. Analysis of Waste Sulfite Liquor 

XXXI. Resins in Wood Pulp 

XXXII. Products of Fermentation of Cellulose 

XXXIII. Temperature Increases of Starch and Watei 

*XXXIV. Lengths and Diameters of Cotton Fibers 

XXXV. Length of Cotton Fibers 

XXXVI. Variation in Length and Diameter of Cotton Fibers 

XXXVII. Length of Staple of Cotton p 

XXXVIII. Diameter of Fibers 

XXX IX. Length of Cotton Staples 

XL. Regain for Cotton at Various Ten^efetures and Per- 

gpentages of Humidity 

XLI. Hygroscopicity of Cottons 

XLII. Hygroscopicity of Purified Cottons/. 

XLIIl. Percentage Moisture Absorption in Cotton. 

XLIV. Mineral Constituents of Cotton .* 


222 

229 

244 

247 

250 

264 

256 

258 

262 

280 

288 

341 

434 

480 

504 


507 


50 


} 


509 


510 

513 

514 
617 f 
525 


XLV. Ash in«Different Varieties of Cotton k 626 

XLVI.- Mineral Constituents of Cotton Fiber *. . 526 


XLVII. Analyses of Cotton Fiber 527 

XLVIII. Tensile Strength of Cotton *. 672 

XLIX. Strengtia of Single Cotton Yams. y , . 628 

L. Composition of Cotton Fiber 531 

*LI.‘ Analyses of Mercerized Egyptian Cotton 532 



LIST OF TABLES xix 

LII. Copper Absorption of Cotton rA7 

LIII, Analyses of Nitrat^ Cq^ton. . 558 

LIV. Solubility of Aluminiiim in Nitric Acid . 95? 

LV. Produation of Sulfitf- in Various Countries, 190G-1914 In- 

^;lusive ' 1021 

•LVI. Analyses of Pyrites 1047 

LVII. Analyses of Pyrites 1048 

LVIII. Dimensions of Mechanical Pyrites Burners 10(>4 

LIX. Sulfur Trioxidc Content of Oleum 1120 

LX. Sulfur Trioxide Content of Feed Acid, 90%-l(X)% 1120 

LXI. Sulfur Trioxide Content of Oleum, 88 %-9G%. . ,%! 1120 

, LXII. Conversion of SOj and Oi at Various Tenipe.«raturcs 1135 

LXIII. Sulfur Dioxidft and Oxygen without NJtrogen 1135 

LXIV. Bumer-Cas Diluted with Air 1135 

LXV, Specific Heat of Sulfuric Acid *! . .f. . ^ . 1318 

LXVI. Percentage of Arsenic Compounds in Sulfuric Acid', .s . . 1338 

LXVII. Cascade Plant and Condensers 137» 

LXVIII. Electric Conductivity of Sulfuric Acid 1405' 

LXIX. Vapor pressure of Mixed Sulfuric-nit lic Acid ..... 1405 

LXX. Approximate Weights of Mixed Acid ^ KM3 

LXXI. Reduction of Gas, Volumes 0® and 700 mm j' 1520 

LXXII. Corrections of Barometer Readings for Tcmpcrfttmb. , . . 1521 

LXXIII. Deftsity of Water at 0® to 36" 1521 

LXXIV, Density of Water at 30® to 102® 1522 

LXXV. Density of Water at 100® to 320® ^ ^ 1522 

LXXVI. Volume in Cubic Centimeters of One Gram Jf W'ater at 

0®to36°C 1522 

LXXVII. Volume in Cubic Centimeters of One Gram of Water at 

30® to 102® C 1523 

LXXVIII. Volume in Cubic Centimeters of One Gram of Water at 

l^®to320®C ^ 1523 

LXXIX. Specific Gra^^ty of Sodium Nitrate Solutions at 20 2® C. 1523 

LXKX. Solubility of Sodium Nitrate m 100 Parts Water at t® C. 1524’ 

LXXXI. Solubility of Sulfur Dioxide in Water 1624 

LXXXII. Solubility of Sulfur Dioxide in Water 1524 

LXXXIII. Equivalent of Degrees Baum^ and S[)eciric Gravity at 

60® F 1625 

LXXXIV. Specific Gravity of Fuming Sulfuric acid at 35® C 1527 

LXXXV. Fuming Sulfuric Acid 1528 

LXXXVI. Fuming Sulfuric Acid i.. 1529 

LXXXVII. Sulfuric Acid 1530 

LXXXVIII. Sulfuric Acid 1532 

LXXXIX. Sulfuric Acid 1535 

XC. Temperature Corrections in Sulfuric Acid Gravities 1536 

XCI. Influence of Temperature on the Sp. gr. of Sulfuric Acid 1537 

XCII, TerapAature Correction Table for Siilfuri^ Acid 1538 

XCIII. The Thermal Properties of Sulfuric Acid and Water Mix- 
tures 1539 

XCIV. Sulfuric A«d and Water Mixtures 1540 

XCV. Corrections for Hydrometer Readings 1541 

XCVI. Centigrade Fahrenheit Conversion Tables 1542 

XCVII. Specific Gravity Tables for Nitric Acid > 1544 

XCVIII. Correction of Specific Gravity of Nitric Acid Containing 

Nitrous Fumes , 1545 

KCIX. Densities of Concentrated Nitric Acid at Different Tem- 
peratures 1546, 

• C. Nitric Acid 1548 

Cl. Weight of 1 cc. of Moist Nitrogen in *liUigraras 1649 



XX 


LIST 01? TABLRS 


cir. 

• 

C^If. 

CIV. 

cv. 

CVI 

cvn. 

cvni. 

cix. 

cx 

CXI. 
CXI I. 
CXIII. 
CXIV. 
CXV. 
C.’^vl. 
C.XVII 

cxvni. 

cxi;c. 
« cxx. 

CXXh 

CXXIU. 

CXXiV. 

CXXV. 

CXXW. 

CX}?VII. 

CXXVIll. 

CXXIX. 

cxxx. 

CXXXI. 
CXXXII. 
CXXXIII. 
• CXXXIV. 
CXXXV. 
C XXXVI. 
CXXXVII. 
CXXXVIll. 
CXXXIX. 
CXL. 

. CXiJ. 
CXLII. 
CXLIII. 
CXLIV. 
CXLV. 
CXLVI. 
CXLVH. 
CXLVIII. 
CXLIX. 
CL. 
CLI. 


Recl^cing Nitric Acid to Standard Temperature and 

Pressure — ^ . 1660 

IVrcentages of Nitrogen iHrSubstances Taken 1657 

Composition of Gas from Combustion of<GuncottSn 1627 

Cellulose Nitrates of Vieille ! ^. . . . . 1052 

Nitration Ivxperiments of Vieille q 1654 

Nitration Hxpcrinicnts of Vieille 1656 

IvfFect of Washing on Guncotton 1657 

KlTect of Pulping on Guncotton 1657 

• KlTect of Washing on Viscosity of Guncotton 1657 

• Influence of Water on Nitration of Cotton 1659 

Nitration of Cellulose Derivatives 1§^ 

Nitration Kxperiments of Bonge. ^ 1667 

Action Concentrated Nitric and Sulfuri^j Acids on Cotton 1672 

♦iaptinilication of Nitrocellulose by Caustic Soda 1676 

Saponification of iNytroccllulose by Ammonim Sulfide.. . . 1673 

Heat Test of Nitrocellulose Combinations 1704 

Loss of Nitrogen in Heating Nitrocellulose 1707 

Solubility of Nitrocellulose 1726 

Solubility of Nitrocellulose 1726 

Viscosity of Nitrocellulose Solutions 1737 

i^iscosity of Nitrocellulose in tither-Alcohol 1744 

Alteration of Viscosity with Time 1745 

Nitrocellulose Viscosity in Kther- Alcohol 1745 

Viscosity/Concentration of Nitrocellulose 1746 

Viscosity of Kther-Alcohol Nitrocellulose vSolutions 1746 

Ivffect of Water on Nitrocellulose Viscosity 1748 

Viscosity Nitrocellulose in Anhydrous Acetone 1749 

Density of Nitrocellulose 1750 

Action Ultraviolet Rays on Smokeless Powders 1764 

4Jltra violet Ray Decomposition of Nitrocellulose 1764 

Permanent Gases in l^xplosion of Sitrand Guncotton 1799 

Permanent Ga.ses in Ivxplosion of Pellet Guncotton. ..p.. 1799 

Gases in Detonating Guncotton 1800 

Gases Ivvolved in Firing Cordite Powder 1800 

Pressures in Firing Cordite Powder 1801 

Solubility of Nitrated Starch 1833 

Viscosity of Nitrated Starch 18.33 

Composition of Trojan Explosive and Grenite 1841 

Colors I’roduced in Dyeing Nitrocellulose 1896 

Nitrates of Oxycellulose and Hydrocellulose 1902 

Spent Acid from Thomson Nitration Process 1989 

Temperature Rise of Spent Acid, Thomson Process 1989 

Comparison of Nitrated Processes 2059^ 

Materials Required for One Ton Nitrocellulose 2059 

Hoiliuc Periods for Nitrocellulose • 2077 

Boiling Periods for Nitrocellulose. . . . T 2078 

Deterfnination of Nitrogen in Guncotton 2320 

Analysis of Nitrocellulose Compouni^ by Nitrometer. . . 2322 
Stability Nitrocellulose for Military Fowder 2348 



ABBiiirV^IATIONS. 


A. A. A. S. 

American Association 

• 

for the Advancement 
of Science 

Anon. 

Anonyme (Anonymous) 

A. 0. A. C. 

Association of Official 
Agricultural Chem- 
ists 

ab». 

absolute 

A. C. 

Alternating cuirent 

Act. 

Action • 

Add. 

Addition Patent • 

' afc. 

alcohol ethyl 

alk. 

alkaline 

amp. 

ampere 

amt. 

amount 

approx. 

approximate 

at. 

atom, atomic 

atm. 

atmospherc(s) 

atm. pr. 

atmospheric pressure 

as- 

assymmetric 

av. 

average 

b. 

boil(s), boiling 

b. pt. 

boiling point 

c. 

asymmetric carbon 
atom 

cal. 

calorie 

cc. 

cubic cAitimeter(s) 

chem. 

chemical * 

C. I. • 

cast iron 

com. 

commercial 

comp. 

composition 

compd. 

compound 

cone. 

conceutrat-ed, ion 

cor. 

corrected 

C. 0. V. 

Concentrated oil of vit- 
riol 

c. p. 

candle power 

crys. 

crystals, crystallized 

ru. 
cu. ft. 

cubic • 

cubic foot (feet) 

cu. ni. 

cubic meter(s) 

cwt. 

. hundredweight 

D. C. 

Direct current 

d- 

dextro 

d. 

density 

t dianv 

diameter 

dcm. 

decimeter 

dil. 

dilute 

dr. 

dnim 

fl. 

fluid 

Farb. 

Farbenfabriken 

f. pt. 

freezing point 


U. S. gallon, 3785 cc. 

GeseUschaft 

gm. 

gram(s) 

gr. 

grain (s) 


h. p. 

horse power 

hr. 

hour(.s) 

insol. 

insoluble 

in. 

inch 

k. 

kilogram ^ 

kw. 

kilowatt 

1. 

liter(.s) 

/. 

laevo^ 

lab. 

laboratory 

lb. 

Ltd. 

Avoiicluijpis pound(s) 
Limited • ^ 

m. • 

meter 

tn 

met a 

mfr. 

manufacturer 

nifg 

manufacturing 

mgm. 

milligram ^ 

min. 

mm. 

nunute(sj ^ 
millimeter 

mol 

mol. wt. 

m. pt. 
M.S. 
nor. 

n. t. p. 

moleculc(s) 
molecular wej^ht 
meltingD)oint • 

Mild steel 
normal 

normal temperature 

and pressure (0® C, 
700 mm.) 


0- 

ortho 

ord. 

ordinar\' 

oz 

Avoirdupois ounce 

p. 

para 

pp. 

precipitate 

P- 

pint 

qt. 

quart 

quant. 

quantitative 

recry st. 

recrystallized 

r. p. in. 

revolution per ftiinurc 

.sat. 

saturate (d) 

sc. 

scruple 

sec. 

second (s) 

soln. 

solution 

Soc. 

Societe • 

sp. gr. 

speaific gravity 

sq 

.squq^c 

S. T. P. 

vStandard tenq^erature 


(15.56° C.) and pres- 
sure (760 imn ) 

sym. 

symmetrical 

temp. . 

tctnperature(s) 

V- 

vicinal 

vac. 

vacuum 

vol. 

volume(s) 

wt. 

weight 


degrees Centigrade (al- 
• ways) • • 

% 

per cent, by weight 




TABLE OF SUM^fARIES TO VOLUM^. (^1* 


Chapt. 

Pages 

Topics 

Tables 

Cuts 

Foot 

Notes 

Patents 

Literature 
Rcf*r- 
• cn^es 

•• 

Names 

• 

I 

388 

75 

32 

0 

1124 

3624 

13665 

5042 

11 

06 

19 

2 

0 

798 

896 

6.^3 

ia39 

III 

9.8 

27 

19 

1 

174 

143 

■TO* 

211 

IV 

82 

11 

0 

40 

111 

238 

.508 

466 

V 

344 

71 

1 

41 

1199 

5116 

10386 

4904 

VI 

396 

141 

13 

25 

1676 

4609 

9376 

5911 

VII 

116 

• 21 

o 

30 

100 

111 

• 509 

1 55 • 

VIIL 

48 

0 

• 3t 

0 

12 

— 

7 

20 

IX 

366 

65 

33 

3 

1120 

1175 

83.59 

lOSff 

X 

340 


11 

138 

320 

577 

1014 

351 

XI 

104 

27 

3 

14 

204 

6 

1216 

302 

XII 

707 

88 

0 

2 

12473 

22003 

2a316 

12461 

Total 

3085 

599 

150 

294 

19611 

39458 

805(M 

83740 




LIST OF ABBREVUTIONS TO LITERATURE 

Prepared by Dr. Carl Marx 


A, and N. J. 

Aarau, Archiv der Med. 
Aarau, Mitth. 

Abbeville, Bull. Soc. Linn. 

M)beville, Mem. Soc. Emul* 
XlteiRe, J. 

Abeille mem. 

Abeille Soc. 

Acad. 

Acad. Cacs. Leop. Nova 
Acta 

Acad. Natur. Curios. Nova 
Acta 

^cireale Accad. Atti 

Acireale, Soc. Ital. Micro. 
Boll. 

Acquoy, Tijdschrift 
Acta Math. 

Actes Soc. Helvetique « 
Adansonia 

Adelaide PhW. Soc. Trans. 

Aeronaut. J. 

Aeronaut. Soc. Reports 

Aeronaute 

Afhandl. Fysik. 

African Assoc. Proc. 

A^n, Soc. Agric. Recuei^ 

Agram., Program Gymnas. 

• 

Agric. Gaz. 

Agric. Gaz. N. S. Wales 
Agric. J. India 
^ic. Lcdg. 

Agric. Soc. J. 

Agric. Stud. Gaz. 

Afl^on. Zt(. 

Ail, Acad. Mem. 


Army and Naval Journal 

Archiv. der Medizin, Chirurgie, und pharmazie 
Mittheilungen des Aargauischen Natijrforschenden 
Gesellschaft ^ 

Compte Rendu et Bulletin dala S^i6t6 Linncenne du 
I Nord de la France 

Mcmoires de la Soci6t^ d'Kmulat>on«i’ Abbeville 
L’Abeille, Joumal^d’Entomologie • • 

L’ Abeille: memoires d’Entomologie 
(Publications de la Soc. Entomologic de France ) 
LaAbeille. Journal de Entomologic 
Memoires de I’Academie des Sciences 
Nova Acta physico-mcdica Academfae^aes. i^eopol 
dino-Carolinae Naturae Curiosoruin • 

Nova Acta Academiae Caesareae Leopoldino-Carolinac 
Germanicae Naturae Curiosorum 
Atti e Rendiconti dell’ Accademia di Scignze, Lcttere 
e Arti dei Zelanti e PP. dello Studio di A:ireale 
BoUettino della Socicta Italiana dei Microscopisti 

Tijdschrift voor Wis-, Natuur-, en Wertuigkunde 
Acta Mathematica ^ 

Actes de la Soci6t6 Helvetique des Spences NaturellcV 
Adansonis: Recueil d ’observations botaniques 
Transactions and Proceedings and Report of the Philo- 
sophical Society of Adeliadc, South Australia 
The Aeronautical Journal 

Annual Reports of the Aeronautical Society of Great ‘ 
Britain 

L’Aeronaute: bulletin mensncl international de la 
Navigation Aerienne 

Afhandlingar i Fysik, Kemi, och Mineralogi • 
Proceedings of the African Association for promoting 
the Discovery of the Interior Parts of Africa 
Recueil des Travaux dc la Soci6t6 d’ Agriculture, 
Sciences, et Arts d’Agen 

Program des k. k. Akademischen Gymnasiums zn 
Agram 

The Agricultural Gazette * 

Agricultural Gazette of New SfUth Wales, The 
Agricultural Journal of India 
* gricultural I^edger 

The Journal of the Royal Agricultural Society of 
England 

Agric^tural Students’ Gazette. A Quarterly Jour- 
nal edited by Students at the College, Cirencester 
Agronomische Zeitung * 

Recueil de Memoires de la Sociit^ des Amis des 
Sciences, des Lettres, de^l’Agricultur, et des Alts 
a Aix 



XXVI 


LIST OF ABBREVIATIONS TO LITERATURE 


All)any In»t. Proc. 

Albany Inst.»l'rans. 

Aljier, Bull. »Soc. Climat. 
Aik. 

Allelod. Soc. iTrans. 

Allg. Berg. Ztg. 

Allg. Bot. Zts. 

Allg. Dcut. Naturhist. Ztg. 
Allg. Deut. Omi^h. Oes. 
Allg. Fischerci ^tg. 

Allg. Forst-Jagd-Zts. 

Allg. (ierber-Ztg. * • 

Allg. Schweiz. Oes Gcsatn. 

Naturwiss. § • 

Allg. Syn. ^uHcerfab. 

Atl^. Zts. Bierbr. Malz- 
fabr. 

Allier, Bull. 5oc. Kmul. 

€ 

Alpina , < 


Altenburg Iv^tth. 

• I 

Aniat. Meehan. Soc. J. 

Amer. Acad. Mem. 

^.mer. Acad. Pro^ 

At«er. Agric. 

Amer. Ann. Phot. 

^ Amer. Apoth. Ztg. 

* Amer. Artisan 
•' Amer. Assoc. Proc. 

Amer. Brewers Rev. 

Amer., Buil(^er 
Amer. Chem. J. 

Amer. Chemist 
Amer. Dnig. 

Amer. Klectrochem. Soc. 
Amer. Kngin. & Railroad J. 

Amer. Kthnol. Soc. Trdiis. 
Amer. l''ntom. Soc. Trins. 


Amer. Fertilizer 
Amer. Food J. 

Amer. Gas Light J. 

Amer, Gcogr. Soc. Bull. 

Amer. Gcogr. Soc. J. 

Aiher. Geogr. Soc, Proc. ' 


Proceedings of th(f Albany Institute 
Transactions of the Albany Institute 
Bulletin de la SAciete dc Climatologie Al|erienne 
Alkohol • ^ * 

The transaction of the Allelodiflactic Sbciety 
Allgemeine berg- und hiittenraannische Zeiti^g 
Allgemcine Botanische Zeitscrift fur Systematilc, 
Floristik, Pflanzcngeographie, etc. 

Allgemcine Deutsche naturhistorische Zcitung 
See J. Omith 

Allgemcine Fischerei Zeitung 
Allgemeine Forst- und Jagd-Zeitung 
Allgemeine Gerber-Zeitung 
See Zurich, Schweiz. Ges. Denkschr. 

• * 

Algemeen Syndicat van Suikcrfabrikanten in Nederf^.- 
Indie. With Arch-vSuikerind, etc. 

Allgemeine Zeitschrift fur Bierbrauerei und Maz.l 
fabrikation 

Bulletin de las Society d’^Imulation du departement de 
I’AHier; Sciences, Arts, et Belles-Lettres 
Alpina, eine Schrift der genauen Kenntniss der Alpen 
gewidraet; von Carl Ulisses von Salis und J. R. 
Steinmueller 

Mittleilungen aus dem Osterlande; herausgegeben von 
der Naturforschenden Gesellschaft zu Altenburg ** 
The (Quarterly) Journal of the Amateur Mechanical 
Society 

Memoirs of the American Academy of Arts and 
Sciences 

Proceedings of the America^ Academy of Arts and 
Sciencess • 

American Agriculturist ■ 

American Annual of Photography 
Deutsch-Amerikanische Apotheker Zeitung 
American Artisan 

Proceedings of the American Association for the Ad- 
vancement of Science 
American Brewers Review 
The American Builder 
American Chemical Journal 
American Chemist 

American Druggist and Pharmaceutical Record 
American Electrochemical S6ciety • 

American Engineer (Car Builder), and Railroad 
Journal ♦ 

Transactions of the American Ethnological Society 
Transactions of the American Entomological Society 
and Proceedings of the^ntomological Section of the 
Academy of Natural Sciences 
American Fertilizer, The * 

American Food Journal 
American Gas Light Journal, The « 

Bulletin of the American Geographical and Statistical 
^ Society t, 

Journal American Geographical Society, New York 
Proceedings of the American Geograpliioal and Sta- 
tistical Society of New York 



LIST or ABBREVIATIONS TO LITERATURE 


xxvii 


Amer. Geol. and Nat. As- 
soc, Reports 
Amer. J. Coijchol. 

Amer. J. Dent. Sci. • 

Am. J. Math. ‘ 
Amer.^. Med. Sci. 

Amer. J. Otol. 

Amer, J. Pharm. 

Amer. J. Physiol. 

Amer. J. Physiol , Boston 
Amer. J. Psychol. 

Amer. J. Pub. Health 
Amer. J. Sci. 

Amer. Mach. 

Amer. Math. Soc. 

Amer. Med. 

Amer. Med. Assoc. Trans. 
Amer. Med. Phil. Reg. 


Amer. Med. Recorder 
Amer. Meteorol. J. 
Amer. Micro. J. 


Amer. Micro .Soc. Proc 
Amer. Micro. Soc. Trans. 
Amer. Mineral. J. 

Amer. Min. Gaz. 

Amer. Monthly Miaro J. 
Amer. Mus. Bull. < 

Amer. Mus. Mem. 

Amer. Natur, 

Amer. Ophtlialm. Soc. 
Trans. 

American Perfumer 
Amer. Phil. Soc. Proc, 

Amer. Phil. Soc. Trans. 

Amer. Phot. 

Amer. Poly. J. , 

Amer. Quart. J. Agric. 
Amer, Reports State 

Pmtom, • 

Amer. Soc. Agr. Sci. Proc. 

Amer. Soc. Civ. EnRin. 

Trans. ” 

Amer. Soc. Micro Proc. 
Amer, vSugar. Ind. 

Amef. Vet. Rev., N. Y. 
Amherst. Agric. Sta. Re- 
p^t 

Amici, Gioni. Loscano 
AmienS Acad. Sci. Mem, 


Refjorts of the Meetings of the Assot'iwtion of Auicii' 
can eulogists and Natura’lists at f’hiladclphia • 
Ameri^n Journal of Concliology 
American Journal of Dental Science 
American Journal of Mathematics • 

American Journal of the Medical Scicnci'.s. 

The American Journal of Otology 
American Journal of Pharmacy 
The American Journal of Pliysiology 
American Journal of Physiology,. BosUm 
The American Journal of I’sycliqjogy 
American Journal of Public I^ealth 
.The American Journal %f Science 
American Machinst 
See N.*Y. Amer. Math Soc. • 

American M(;^licine 

Transactions of the American Medical As.sociatiou 
The American Medical and Philosophical Pefjistcr; 
or Annals of Medicine, Natural History, Agriculture, 
and the Arts • 

American Medical Recorder * • 

American Meteorological Journal . 

The American Quarterly Microscopical Jounial, With 
which is also published the Tiaiisactiou of the 
New York Microscopical Sodetv • 

Proceedings of the Atiienean If[ieroscc)^ical Society 
Transactions of the American Microscopical Society 
The American Miueralogical Journal 
The American Mining Cia/ctte and Geological Maga- 
zine ^ 

American Monthly Microscopiijal Journal y 
t Bulletin of the Amciican Museum of Natural Hrslor 
Memoirs of the American Museum of Natural Hiititoiyy 
American Naturalist 

Transactions of the American Ophthalmological So- 
ciety * 

American Perfumer and Essential Gil Review, The 
Proceedings of the American Philosophical Society 
held at Philadelphia 

Transactions of the American Philosophical Society, 
held at Philadelphia, for promoting useful knowledge 
American Photography 
The American Polytechnic Journal 
American Quarterly Jounial of Agriculture and Science 


Sec 111 , Mass , Mo , N. Y. ^ 

Proceedingfs of the Societ;^ for the Promotion of Agii- 
ailtural Science • 

Transactions of the American Society of Civil Kngincei s 

Proceedings of the American Society of Mieroscopists 
American Sugar Industry arul Beet Sugar Gazette, The 
American Veterinary Review, N. Y. 

Annual Report of the State Agricultural Kxpeiiment 
Stations, at Amherst, Mass. 

Giornale Loscano di vSdenze medichi, fisiche e natural! 
Memoirs de rAcademfe dcs Sciences, des Litres ct 
des Arts d’Amiens, 



9 

XKviii LIST OP ABBREVIATIONS TO LITERATURE 

Ammon, Mona^schr. Metj. Monatschrift fur M^decin, Augenheilkundc, und 
f • Chirurgie ‘ ^ c 

Ammot?, Zts. Qpthalra. Zeitschrift fiir die C)phthalmologie 
Amsterdam Werken van het O^nootschap fer Bevor^Jering dcr 

» Natuur-, Geneesen Heelkunde, ^ee Maandbl. Nat. 

Amsterdam, Akad. Jaarb. Jaarboek van de koningklijke Akaderaie van Weten- 
schappen gevestigd te Amsterdam 

Amsterdam, Akad. Proc. Koninklijke Akademie van Wetcnschappen te Amster- 
dam. Proceedings of the Section of Sciences 
Amsterdam, Akad. \4erh Verhandelingen dcr koninklijke Akademie vanWeten- 
« schapp. 

Amsterdam, Akad. Ver|l. Verslagen en Mededeelingen der Koninklijke Akadenjie 
Mededeel. «van Wetcnschappen. 4 Reeling Naturkunde 

Amsterdam, Akad. Wet. Processen-Verbaal van de gewQne Vergaderingen der 
Proc. t • Koninklijke Akfdemie van Wetcnschappen. Af- 

c * deeling N|ituurkunde. • 

Amsterdam, Archief Wisk. Archief uitgegeven door het Wiskundig Genootschap 
Geilbots. 

Amsterdam Bijdr^ Dierk. Bijdragen tot de Dierkunde uitgegeven door the 
, (Konincklijk Zoologisch) Genootschap Natura Artis 

• * Magistra, te Amsterdam 

Amsterdam, Bull, C^gr. Bulletin du Congres International de.Botanique et 
^ Bot. d’llorticulture reuni a Amsterdam 

Amsterdam Congr. Bot .\ctes du Congres International de Botanistes, d’Horti- 
Actes • culteurs. . . .tenu a Amsterdam, en 1877 

Amsterdam •Genootich. Sec Amsterdam Bijdr. Dierk 
“Natura Artis Magistra’’ 

Amsterdam Genootsch. Sec Maandbl. Nat 
Nat.-, Genees- en Heel 
iHmde 

Am^irdam, Het Inst^ Het Instituut • 

Amsterdam, Mengelwerk Mengelwerk von uitgelcczene en andere Wisen Natuur- 
kundige Verhandelingen * 

Amsterdam, Nieuw. Verb. Nieuwc Verhandelingen der cerste Klasse van het 
Koninklijk Nederlandsche Instituut van Weten- 
schapen, en Schoone Kunsten te Amsterdam 
Ar.isterdam, Nieuw. Wis. Verzameling van nieuwe wiskundige Voorstellen door 
Voorstel. de Leden van het Wiskundig Genootschap, onder de 

zinspreuk : Een onvermoeide arbeid komt alles te 
, boven, elkander tot onderlinge oefening opgegeven 

Amsterdam NecTerl. Aardr. Tijdschrift van het (Kon.) Nederlandsch. Aardrijks- 
Genootsch. Tijdschr. kundig Genootschap, gevestigd te Amsterdam 

Amsterdam, Onderz. Phys. Onderzoekingen gedaan in het Physiologisch Labora- ^ 
Lab. ’ toriura van de Doorluchtige en Klinische Scholen te * 

Amsterdam 

^Amsterdam, Tijdschr. Tijdschrift voor Natuurkundige Wetcnschappen en 
Natuurk. Wetens. ** Kunsten 

Amsterdam, Tijdschr. Wis.* Tijdschrift voor de Wis- en Natuurkimdige Weten- 
Natuurk. Wetens. schappen, Letterkunde, er Schoone Kunsten te 

Amsterdam ^ 

Amsterdam, Verb. Verhandelingen der Kerste Klasse van het Koninklijk 

Nederlandsche Instituut van Wetcnschappen, Let- 
terkunde, en Schoone Kunsten te Amsterdant 
Amsterdam, Verb. • Ge- Verhandelingen van het Genootschap ter Bevordering 
noots. Geneesk. der Ceneesen Heilkunde, en Schoone Kunsten te 

Amsterdam 

Amstertlam, Verzam. Ber. Vl^rzameling van Berichten over eenige ondciVrerpen 
Navig. ^es Navigatie 
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Anuterdi^ Zool. Genoot- 
sell. “Natura Artis Mag- 
irtra” * * 

Anales agroil. • 
Ajiales is. quiin. 

Anales inst. med. nacional 
Anales Mineria Mex. 


Analyst 



•Atat. Ges. 
Anat. Heftc 


Anat. Soc. Proc. 

Anat. Studien 
Angers Acad. Sci Mem 

Angers, Ann. Soc. Linn 

Angers, Mem Soc. Agric. 

Angers, Soc. Sci, Bull. 

Ann. 

Ann. Bot. 

Ann. Chim. . 

Ann. Chim. anal. 

• 

Ann. chim farm. 

Ann. Chim. Phys. 

Ann. Chimica 

Ann. Conduct. Pouts et 
Chauss. 

Ann. Conserv. Arts Met. 
Ann. Dermatol. 

Ann. P^ole norm. 

I^nn. Falsif. 

Ann. Farm. Chim 
Ann. Fis. Chim. 

Ann. G^nie Civil 
Ann. G^. Sci. Phys. 

Ann. Geogr. 

^Ann. Hydrogr. 

Ann. Hydrogr. Mar. Met. 


Ann. hyg. pub. 

Ann. I«d. 

Ann. Inst. Pastuer 
Ann. Landw. 

Ann. Landw. Wochcnbl. 
Ann. Mag. Natur. Hist, 


See Ncder^ Tijdschr. Dierk. 


Anales Agronomicos 

Anales de la sociedad espanola de fisica y quiniica 
Anales del institute medico nacional 
Anales de la Mineria Mexicana, Revista de 
Minas 

The Analyst, including the Proceedings of the Society 
of Public Analysts • 

Anatomic ^ 

^natomischer Anzeiger. Centralblatt fiir die Gesamte 
Wissenschaftliche Anatomic. (Amtliches Organ der 
Anatc^ischen Gesellschaft) • • 

See Anat. Anz. • 

Anatomische Heftc. Referate und Beitrage (Bwtrage 
und Referate) zur Anatomic und Hntwickeuftgs- 
geschichte. , 

vSee J. Anat. Physiol. • 

Anatomische Studien * • 

Memoires de I’Academie dcs Sciences ^‘t Belles-Lettres 
d’Angers 

Annales de la Society Linneenne du departement de 
Maine et Loire - # 

Memoires de la Soci{*t6 d’Agri^lture, •Sciences, et 
Arts 

Bulletin de la Soci6U* d’Etudes Scientitiques d’Aiigers 
Liebig's Annalen der Chemie 
Annals of Botany 
Annales de Chimie • 

li^nnales de Chimie analytique applique a rindusf^ic, 
a TAgriculture, k la Pharmacie et d la Biologic^ 
Annali di Chimica e de farmacologia 
Annales de Chimie et de Physique ^ 

Annali di Chimica (Medico-Farmaceutica e di Farma- 
cologia) • 

Annales des Conducteurs des Ponts et Chaussees et 
des Gardes-Mines 

Annales du Conservatoire des Arts et :^eticrs 
Annales de Dermatologic et de Syphiligraphie 
Annales scientifiques de I’Ecole Normale supericure 
(L. Pasteur) 

Annales des Falsifications 

Annali di Farraacoterapia e Chimica (Biologica) 

Annali di Fisica, Chimica, etc. 

Annales du Gdnie Civil * 

Annales gdndrales des Scienctrs Physiques 
Annales de Geographic 
Annales Hydrographiques 

Annalen der Hydrographic und Maritimen Meteoro- 
logie. Organ des Hydjographischen Bureaus 
(Arates) und der Deutschen Seewarte 
Annales d’hygiene publique 
Aimales industricUes,* par Fredurcau, etc. 

Annales de ITnstitut Pasteur ^ 

Annalen der Landwirthsdhaft in den K. Staaten* 
Atmalen der Landwirtsc^aft, Wo^enblatt 
The Annals and Magazine of Natur&l History, in- 
cluding Zoology, BoUny and Geology 
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• Ann. Matemat^ * Annali di Mal^matica pura ed applicata 
Ann.fMath. Annals of Matl^ihatics 

Ann. Med. Annali di Mediciwi ^ 

Ann. Med. Psythol. Annales inedico-psychologiques; •Journaf de T ana- 

tomic, Physiologic, etc., du systeme nerveuxt 
Ann. Med. Surg. Annals of Medicine and vSurgcry, or Records of the 

occurring Improvements and Discoveries in Medi- 
cine, Surgery, and their immediately connected Arts 
and Sciences 

Ann. Microgi Annales de Micrographic specialement consacrees a la 

Bacteriologie, aux Protophytes et aux Protozoaires 
Ann Mines tAnnalcs dcs Mines. . .rec^igees et publiecs sous TAutori- 

sation du Ministre dcs Trayaux Publics 
Ann. Museo Tnd. Itfl. • Annali del R. A^usco Industriale Italiano 
Ann. Natiir. Annals of Natural History 

Ann.^culist Annales (f’Oculistique et de Gynecologie 

Anit.Tharm. Annals of Pharmacy 

Ann. Pharm. Lpuvain Annales de Pharmacie, Louvain 
Ann. Pliil. Annals of Philosophy 

Ann. Phys. « * Annalcn dcr Physik 

Ann. Phys. Chepi. ^ Annalen der Physik und Chemie . 

Ann. Fonts et Chauss. Annales des Fonts et Chaussces 

Ann, R. Staz. Chim. Annali della R. Stazionc Chimico Agraria Sperimentale 

• . di Roma 

Ann. Rep., *11. S. T)ept. Annual Report of the United States Department of 
Agric. Agriculture 

Ann. sci. agron. Annales de la science agronomique francaise et 6tran- 

g^re 

-ifktn. Sci. Pot. Nat. Annales des Sciences Naturellcs, Potanique 

Aai. Sci, Lomb. Vc|icto Annali delle Scienze del Regno. Lombardo-Veneto 
Anp. Sci. Nat. Annales des vScieiiccs j^aturelles. Potanique. Zo- 

ologie et Paleontologie, comprenant I’Anatomie, la 
Physiologic, la Classification et I’Histoirie Naturelle 
dcs Animaux 

Ann. Sci. Univ. Jassy Annales scientifiques de TUiiiversit^ de Jassy 

'^Ann. Scott. Natur. Hist. The Annals of Scottish Hatural History 
Ann. Surg. Annals of Surgery 

Ann. Storia Natur. Annali di Storia Naturale 

Ann. TeV^gr. ^ Annales Telegraphiques 

Annab.-Buchh. Vcr. Na- Pericht iibcr den Annaberg-Buchholzer Verein fhr 
turk. Per. Naturkunde 

Annab.-Puchh. Vcr. Na- Jahrcsbcricht des Annaberg-Buchholzer Vereins fiir 
turk. Jahr. Naturkunde * ♦ 

Annaes Jki. Natur. Annaes de Sciencias Naturaes 

Anne^ Biol. L’Anne^ Biologique. Comptei Rendus annuers des 

• Travuax de Biologic Generale 

Annot. Zool. Jap. • Annotationes Zoologicae Japonenses, Auspiciis So- 
cietatis Zoologicae Tokyyiensis seriatim editae 
Annuaire Ancienne Nor- Annuaire des cinq. Dep^ements de PAncienne^ 

mandie Normandie, par I'Association Normandie 

Annuaire Inst. Provinces ^ Annuaire de ITnstitut des Provinces, des Societes 
Savantes, et des Congres Scientifiques • 
Annuaire met. France Annuaire Meteorologique de la France 

Annuaire Mines Russie Anntaire du Journal des Mines de Russie • 
Anthropol. (Paris) Materiaux pour I’Histoirc de PHomme. Revue 

' * d’Anthropologie. Revue d’Ethnographie •reunis. 

Anthropol. Congr ^ ^e Congr. Int. Anthrop. C. R. 

Anthropol. Inst. J, The Journal of the Anthropological Institute of Great 

Britain and Ireland 
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\nthropol Rev 
\nthropol. ifec. Mem. 

\ntwerpen, Vefh GenA)ts. 

Occ. qui*ion. 

\nvers, Ann. Soc. Med. 
\nvcrs, Congr. Sci. Gcogr. 

\nvers, J. Pharm. 

\poth. Ztg. 

\pothecary 

\ppreturzeitung 



Aquila 


Arb. Kais. Ge.suiidhts. 

Arb. pharm Inst., D. Univ. 
Berlin 

Arcachon Soc. Sci. Stat. 

Zool. Trav, 

Arcetri Oss. Pubbl. 

Vchief Suikerind. 

Archief Wisk. Gcnoots, 
Archit. and Ting. 

Archiv. Agricultnrchem. 
Archiv. Anat. Micro. 
Archiv. Anat. Physiol. « 

Archiv. Antkropol. 


Archiv. Anthropol. litnol. 
Archiv. Angenhcilk. 
Archiv. Augen-. Ohren- 
heilk. 

Archiv. beiges m6d. mil. 
Archiv. Biol. 

Archiv. Bot. Nord. I^rance 
Archiv. Chem. Mikros. , 
ArAiv. Cosmol. 


Archiv. Dent. 


Aiphiv. lilect. 

Archiv. Entwickl. Organ. 
Archiv exper. Path. 
Pharm. • 

Archiv. Farmacol. sper. 

Roma • 

Archiv. fisiol. 

Archiv. gen. Med. 

Archiv. ges. Physiol. 

Archiv. Heilk, 


The Anthropplogical Review 

Memoirs *r§ad before the Anthropological Society *01 
Londoif 

Verhandehiigen van lict Gcnootschap. •‘Ocgidit qui 
non scrvat” 

Annales de la Societe de Medccinc d’ Anvers 
Compte-Rendu du Congres des Sciences ('leographi- 
ques, Cosmographiques et Comtnerciales 
Journal de Pharmacie, publ. par la Stxr de Pharmacic 
d’Anvers 

Apotheker Zeitung, Berlin 
Apqthecary, Boston ‘ 

Appreturzeitung 

Annales de kr Societe litterairc. sciAitiiicji^" et artisti(juc 
d'Art (Vaiiclusc^ • 

Aquila. A Magyar Ornithologiai Ko/poiit I'olyoin^a. 
Periodical of Ornithology 

Arbeiten aus dem kaiscrlichcn ('.esuiidhcitsamte, 
Berlin . * • 

Arbeiten aus dem pharrnazcutischcn In.'^iitut der Uni- 
vcrsit.'it Berlin • • 

Societe Scicntifique et Station Zoologicnie d’Arcachon 

vSec Firenze R. 1st. Pubbl (Arcetri ^.ss) • 

Archief Suikerindustrie in Nederlundseh Imfie 
Archief uitgegeveii door het Wiskundig ('.enootscliap 
Architect and Engineer 
See Hermbstadt 

Archives d’Anatomie Microsco]>irjue 
Archiv. fur Anatomic, Physiologic uiid wissenschuftl 
llphe Medicin J 

Archiv. fur Anthropologic . Organ (ler dcutscht* 
Gesellschaft fur Anthropologic, Ethnologic und 
Urgeschichte 

Archivio per I’Anthropologia e la Ivtnologia 

Archiv. fur Augenheilkundc 

Archiv. fur Augen- und Ohrenhedkunde 

Archives beiges de medicine nnlitaire 
Archives de Biologic 

Archives Botaniques du Nord de la hiance 
Archiv. Chemie und Mikroskopie 
Archives cosmologiques. Revue des Sciences Natur- 
elles, avec leurs applications a la Mctlecine, a I’Agri- 
culture, aux Arts, et a 1' Industrie 
Archives of Denti.stry: A record of Dental knowledge; 

medical, .surgical, microscopical, chemical, and 
^ mechanical 
Archives de rElcctricite 

Archiv. fur Entwicklungsmeclianik der Orgamsmen 
Archiv. fur experimentellc PqJ^hologie und I^harinako- 

Ardnvio di Farmacola^ia spcrimeirtule e Scienze 
affin.' Roma 

Archivio di fi.siologia « 

Archives gencrales d^ Medcciiie 

Archiv. fiir die gesaramte ^hysiologig de| Menschen 
und der Thiere (Pfluger) 

Archiv der Heilkunde 
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Archiv. Hy^. 

Atchiv. Internal Mctl. 
Archiv. inti, pharmacodyn. 

Archiv. Ital. Biol. 

Archiv. Kinderheilk, 
Archiv. Math. Naturvid. 
Archiv. Math. JPhys. 
Archiv. Med. « 

Archiv. Med. compgree. 
Archiv. med. exp. • 

Archiv. Med|| Nlvah; 
Archiv. ^cd. Pliarni. 
^ilitair. 

Archiv. Mikro. Anat. 

i 

Archiv. Miss. Sci. 

Archiv. Natmgesch. 
Archiv. Naturk. ^Dorpat) 


Archiv. I^e«-land^ 


Archiv. Ohrenheilk. 
Archiv. Ophthalm. 

‘ jArghiv. Ophthalm. Otol. 
j^rchiv. Otol. • 
fArchiv. Parasit. 

Wrchiv. path. Anat. 


Archiv. Pharin. 


Archiv. Pharin og Chemi 
Archiv. Physiol. 

Archiv. Psychiutr. 

Archtv. Sci. 

Archiv. sci. med. 

Archiv. Sci. Phys. Nat. 

Archiv. Sci. Pract. Med. 
Archiv. Slaves Biol. ^ 
Archiv. Verdauungs- 

krankh. '■ 

Archiv. Wiss. Heilk. 


Archiv. Wiss. Prakt. Thier- 
heilk. ^ * 

Archiv. Zool. Anat. Kis. 
Archiv. Zool. Exper. 
Arcueil, Mem. Phys. 


Argent. Inst. Geogr. Bol.‘‘ 
Argent. P. . 1 . c 

Argent. Soc. Ci. An. 


Archiv. fui;Hygfiene 
Archives of Ijitemal Medicine 

Archives inten«ationales de, pharmacodynamic et ae 
thereapie * 

Archives Italiennes de Biologic. Revuei, R^^mes 
Reproductions des Travaux Scientifiques Italiens 
Archiv. fur Kinderheilkunde 
Archiv. for Mathematik og Naturvidenskab 
Archiv. der Mathematik und Physik 
Archives of Medicine 

Sec Rayer ^ 

Archives de mediciye experimentale et d’anatomie 
pathologique ^ 

Archives de ^edecine Navale (et Coloniale) 

Archi'^es de Mcdecine et de Pharmacie Militairfs ^ , 

Archiv. fur Mikroskopische Anatomic (und Knt- 
wickelungsgeschic h te ) 

Archives des Missions vScicntifiques et Litteraires 
Archiv. fur Naturgeschichte 

Archiv. fur die Naturkimde Liv-, lihst- und Kur- 
lands. Herausgegebcn von der Dorpater Natur- 
forschcr-Gesellschaf t 

Archives Neerlandaises des Sciences lixactes ^ 
Naturelles publiees par la Societe Hollandaise dA 
Sciences a Harlem 
Archiv fur Ohronheilkunde 
Albrecht von Graefe’s Archiv fur Ophthalmologic 
Archives of Opthalraology and Otology 
Archives of Otology * 

Archives de Parasitflogic 

Archiv fur pathologische Anatomic und Physiologic 
und fiir klinische Medizin (Virchow’s) 

Archiv. der Pharmacie; Archiv des Apothekervereins 
im nordlichen Deutschland. 

Archiv. de Pharmaci og Chemi, Copenhagen 
Archives de Physiologic Normalc et Pathologique 
Archiv. fur Psychiatric und Nervenkrankheiten 
Archives of Science and Transactions of the Orleans 
County Society of Natural Sciences 
Archivio per les scienze mediche 
Bibliotheque Universelle. .^rchives des Sciences 
Physiques et Naturelles • 

Archives of Scientific and Practical Medicine 
Archives Slaves de Biologic • 

Archiv. fur Verdauungs-krankheiten 

Archiv. des Vereins 'V gemeinschaftliche Arbeiten 
zur Fordening der wissenschaftlichen Heilkund^ 
Archiv. fur wissenschaftliche und praktische Thier- 
heilkunde 

Archivio per la Zoologia, I’Anatomia, e la Fisiologia • 
Archives de Zoologie Experimentale et Generale 
Mcmoircs de Physique et de Chimie de da Societe 
d’Arcucil 

Boletin del Institute Geografico Argentine 
Argentine Patent 

Anales de la Sociedad Cientifica Argentina 
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Arkiv. Kemi, Minerol. 

Geol. • 

Arkiv. Math. Astron. 

Fysik • “• 

Armagh Nat^Hist. & Phil. 
Soc. 

Arms and Kxpl. 

Arnhem, Natuurk. 


.irras, M«ni. Acad 
Arras, Mem. Soc. Roy. 

Artus, jahr. dkou. Chemie 
.Artus, Viertcljahresschrift 


Ashmol. Soc. Proc 
Asiat. Researches 
Asiot. Soc. J. 

Ast^. Franc. Conipt niid 

Assoc Med J 
Assur. Mag. 

Astron Nachr. 

Astron. Soc. Mem 

Astron. Soc. Month Not. 

• 

Astrophys. J 
Atelier Phot. 

Atcneo Ital. 

Athenes Obs. Nat Ann 
Atlantis 

Atti. Accad. Ital. 

.\tti. accad. Lincei 

Atti. Coll. Ing. Archil 
Atti. ijist. incoragg 

•Atti. R. Accad. Sci Torino 
Atti Sci. Ital. 

Atti Soc. Elvet. 

Aube, Mem. Soc Agric 

• 

' Aug§b. Naturhist. Ver 
Ber. 



Aust. P. 

Aust.-Hung.^. 
Australasian Assoc. Rep. 

Australasian J. Pharm. 
Australian Med. J. 


Arkiv for Keini,^ Mineralogi och Geblogi 
Arkiv for I^ifthematik Astronomi och Fysik 
See Irish Natlist. 

Arms and Explosives 

Natuurkundc. Tijdschrift, inhoudende Phijsiai, 
Chemie, Pharmacie, Natuurlijke Histojjie en Littera- 
tunr, uitgcgcven van wegc het Oenoot'^hap Tot nut 
en ver^enoe^ett, te Anihcm 
Mcmoircs dc 1’ Academic d’.Arias * 

Menntircs dc la Societc Roy ale d’. Arras 
^hc Art Journal 
The Arti/.an ^^oiulon) 

Jahrbiich fur okonoiflische Chemie, etc ^ 

Vierteljahres'schnft fur technischc Chemie, Land- • 
wirthschaflhclic ('.eweibe, I'abrickwesen und Ge- 
werbetreiliende uberhaupt • 

.Abstracts of the Proceedings of the Aslgnolean So- 
ciety * , 

.Asiatic Researches, or Transactions oT the (Bengal) 
Society 

Journal of the Royal Asiatic Society ^ 

Association hVancaisc pour ra\ancemenl des .Sciences. 

Comptes Rendns 
Si'c Med. .Assoc. Joum. 

Tlie Assurance Magazine (and Journal of the Institute 
of Actuaries) 

.Astronomische Nachrichten * 

• Memoirs of the Astronomical Society of London 
Montflly Notices of the Astronomical Smdety of. 

London 

.Astrophysical Journal 
Atelier des Photographen 
L’ Atcneo Italiano 

.Annalcs de I’Observatoire National d’Athenes 
The Atlantis, or Register of Liteiature und Science. 

Atti deirAccademia Italiana di vSeienze * . • . 

.Atti della realc accademia dei Lincei, rendicouti, 
classe di scicn/e fisiche, niathernatiche e naturali 
.Atti dc Collegio degli Ingegneri ed Architetti in Milano 

• .Atti del R. mslituto d’incoraggiamento di Napoli, 

Naples, Italy 

^Atti della Reale Accademia della Scienze di Torino 
Riunione degli Scienziati Italiani* 

.Atti della Societa Elvetica delle Scifnze Naturali 
Menioires de la Societe d'Agriciilturc, des .Sciences, et 
8bs Lettres dn department dc I’Aube 
Berichte des Naturhist orischen Vereins in Augsburg 

The Auk. A Quarterly Journnl*of Ornithology 
Das Aiisland 

Austrian Patent • 

Austro-Hungarian Patent 

Report of the.. .Meeting of tht^ Australasian Associa- * 
tion for the Advancement of Science 
Australasian Journal of Pharmacy, Melbounie 
Australian Medical Journal 
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Australia iHed. Rec. Medical Records of Australia 

Australian P. Australiaif ' 

Australian Sugar J. Australian Sugar Journal 

Autun, Me«i. Soc. Kducnne Memoires dc la Societe EdBeime • 

Auvergne, Ann. Sci. Annales Scicntifiques, Litteraires, et Incjiistrielles de 

r Auvergne 

Auxerre, Bull. Soc. Sci. Bulletin de la Societe des Sciences Ilistoriques et 
Naturelles de I’Yonne 

Badischen A^zt. Verein. Mittheilungen des Badischen arztlichen Vereins 
Mitth. • I 

Bah. P. Bahamas Patent 

Ballenstcdt, Archil. • Archiv fur die neuesten Entdeckungen aus der Urwelt 
Ballot, Mag. Landbouw. Magazin voor Lanefbouw en Kniidkunde 

Baltimore Metfc l^ys. Re- Baltimore Medical and ftiysical Recorder ^ 

corder. * ' , ^ 

Bamb. Naturf. Ges. Per. BcriAt der naturforschenden Gesellschaft zu Bamoerg 

*Barb. P. Barbados Patent 

Barcelona ^cad. Bob Boletin de la Real Academia de Cicncias y Artes de 

• Barcelona 


Barcelona Mem. Memorias de la Real Academia de Ciencias Naturales 
, ^ y Artes de Barcelona 

Barrow Field Club Report Barrow Naturalists' Field Club and Literary and 
vScientific Association. Annual Report and Pro- 
^ . ceedmgs 

Basel, Ber. ' Bericht tiber die Verhandlungen der Naturforschenden 

(iesellschaft in Basel * 

Batavia Genootsch Verb. Verhandlingen van het Bataviaasch Genootschap der 
Kunsten en Wetenschappen 

Batavia, Natuur. Archief. Natuur- en Genceskundig Archief voor Nederlandsch- 
4 Indie 

Batavia, Natuurk. Tijdschr. Natuurkundig Tij^schrift' voor Ncdcrlandsch-Indi6, 

I uitgegeven door de lyoninklijke ^^atuurkimdige 

Verceniging in Nederlandsch-Indie 

Batavia, Notulen Notulen van de Allgcmeene en Bestuurs-Vergader- 

ingen van hot Bataviaasch Genootschap van Kim- 
sten en Wetenschappen 

Batavia Obs. Obsns. Observations made at the (Royal) Magnetical and 

Meteorological Observatory at Batavia 

Baiavia^Tijdschr. Tijdschiift vo6r Indischc Taal-, Land-, en Volken- 

kunde 

Batavia, Verb. Natuurk. Verhandlingen der Natuurkundige Vereeniging in 
Vereen. Nederlandsch-Indie 

Bath Micro. Soc. Minutes Extracts from the Minutds of the Bath Microscopical 
Society 

Bath Natur. Hist. Club. Proceedings of the Batli, Natural History and Anti- 
Proc. * quarian Field Club 

Bath Soc. Agric. lAtters I^etters and Papers of the Bath and West of England 
Society for the Encouragement of Agriculture, 
Arts, Manufacture#, and Commerce < 

Baugew. Ztg. Baugewerks-Zeitung * 

Baumgartner Zts. Zeitschrift fur Physik, Mathematik, und verwandte 

* Wisscnschaften „ ^ 

Bayer. Gewerbeztg. Bayerische Gewerbezeitung 

Bayer. Kunst. Gew^rbebl. * Kunst und Gewerbeblatt (Poletechn. Verein Konigreich 
Bayern) * 

* Bayer, Landw. Ver. Etg. Ergebnisse landwirthschaftlicher und agrilculturchcmis- 
cher Versuche an der Station des General-Comite 
* ^ * des Bayerischen Landwirthschaftlichen Vereines in 

Mdnchen 
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Bayeux, Mem. Soc. Agric. 
Bd. Trade J. 

"Beauvais, So^ Acad. Mtm. 

Beitr. AiAt. Physiol 
Beitr. Anthropol. Bayems 


Beitr. Biol. Pflanz. 
Beitr. Geophys. 


S *“eitr. Kryptog. Schweiz 
eifr. Mecklenb. Aerzte 

Beitr. Morphol. 


Beitr. Naturk. Preussens 


Beitr. Palaont. Oesterr.- 
. Ung. 

*Ceitr. Path. Anat. 


Beitr. -Physiol. Morphol. 

Beitr. Russ Reich. 

Belfast, Clin. vSoc. Trans. 

Belfast Field Club Rep. 

Belfast Natur. Hist. Soc. 
Proc. 

Belg. Horticole 
Belg. P. 

Bengal Asiat. Soc. J. 
Bengal Asiat. Soc. Proc, 
Bftigal Govt. Records 

Bengal, Phot. Soc. J. • 
Ber. 

Ber. deut, bot. Ges. 
ler. pharm, Ges. 

Ber. phys. Ges. 

Ber. Sachf. Ges, Wiss. 

Ber. Vetar. Kdnig, Sach. 

Berg. Hiittenhi. Jahr. 

Berg. Huttenm. Ztg. 


Memoires de la Societe d’ Agriculture, fences. Arts, 
et Belles-Lettres de Bayeux 
Board ot ^rade Journal • 

Memoiifs de la Societe Acadeiniquc d'Archeologie, 
Sciences et Arts du I)c])artmcnt de I’^Jise 
See I{ckhard 

Beitragc zur Anthropologic und Urgcschichtc Bayerns. 
Organ der Munchener (icsellschaft fiir Anthro- 
pologic, ICthnologie uiul rrgescliiclite 
Bcitrage zur Biologic der Ptlanzen • 

Beitragc zur Geopliysik. Abhandlfingen aus dem 
Geographischen Scniinaj; (U‘» llniveisitat Strass- 
Burg. Bcitrage /ur (Teophysik. Zcitschrift fur 
Physikalische Krdkunde 
Bcitrage sur Kryptogainenflora def S^liwciz 
Bcitrage Mccklenbiirgisclicr Acr/tc zur tledicin und 
Chimrgie ♦ • 

Beitragc zur Morphologic und Morphogenic Untcr- 
suchungen aus dein Anutonnschen* Institut su 
Erlangen ^ * 

Bcitrage zur Naturkunde IVeussens •Heruiisgegeben 
von der Koniglichen Ph>sikalift:li-(i>ckononuschen 
(Vsellschaft zu Konigsberg 
Bcitrage zur Palaontologic Ocsterrcich-l’iigarns und 
des Orients # • , 

Bcitrage zur Pathologisclicn Anatomic und Physio- 
logic. Bcirtage zur Pathologischen Anatomic und 
zur Allgemeinen Pathologic 
Bcitrage zur Physiologic und Morphologic Nicdcrcr 
Organismen. I 

Bcitrage zur Kenntniss dcs Kussisthen Reiches uill 
•der angrenzenden I^ander Asiens | 

Transactions of the Clinical and Pathological Sociefy 
of Belfast 

Annual Reports and Proceedings of the Belfast* 
Naturalists' Field Club 

Proceedings of the Belfast Natural History and 
I’hilosophical vSociety 

La Belgique Horticole. Annales de Botanique et 
d’Horticulture • * 

Belgian Patent 

Journal of the A.siatic Society of Bengal 
Proceedings of the Asiatic Society of Bengal 
Selections from the Records of the Bengal Govern- 
ment 

Journal of the Photographic i^ocicty of Bengal 
Berichte der Deutschen Ch|pnischen Geselhschaft, 
Berlin 

%Berichte dcr deutschen botanischen Gescllschaft 
Berichte der deutschen pharmazeutischcn Gcscll- 
schaft 

Berichte der deutschen physikalischen Gescllschaft 
Berichte iibcr die Verhandlungen der Konigl. vSachs. 

Gescllschaft der Wi^cnschaftcn zif Leipzig 
Berichte iiber das Veterinarwesen im Konigreich 
Sachsen * 

Berg- und huttenmannisches Jahrbuch 
Berg- und hiittenmannischt Zeitung* 
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Bergens MuVAarb. . 

Bertgeist 
Berghaus, Ann. 

Berghaus, Zts.*Erdk. 

Berlin Afrik. Ges. Mitth. 

Berlin Akad, Abh. 

Berlin Akad. MoAatsber. 

Berlin Akad. Sitzber. « ^ 

Berlin Ann. Telegr. 

Berlin Astron. ^aHf. • 
Berlin Bot. ftartens Jalir. 

• • 

Berlin Bot. Gartens Notizbl. 

Berlin*l^nt. Ges. ^ 

Berlin Kntom. I^ts. 

. • 

Berlin Ges. Anthrop. Verb. 
Berlin Ges. Krdk. Verb. 

, • % 

Berlin Ges. Erdk. Zts. 

Berlin Ges. Geburtsblf. 
Gyniik. 

Berlin Ges. Naturf. Ereunde 
* . Mag. 

If 'rlin Ges. Naturf. Freim<le 
' N. Schr. 

Berlin Ges. Naturf. Ereunde 
Verb. 

Berlin Ges. Psychiatr. 

Berlin Gesundheitsamt Biol. 
Abth. Arb. 

BerlinTnd. ('^tg. 

Berlin Jahr. Pharni. 

Berlin Klin. Woehensebr. 
Berlin Mera. Acad. 

Berlin Mitth. Ges. Nati4rf. 

Berlin Monatsber. ^ 

Berlin Monatsber. Ges. 
Erdk. 

Berlin Naturf. Ereunde 
Sitzber. 

Berlin Neue Zts. Geburtsk. 
Berlin Physiol. Ges. Verb. 
B«din Physik. Reichsanst 
Abh. 

Berlin Verh^ Med. Ges. 


» ^ f 

Bergens Museums Aarbog for. . .AfhandJinger og 
Aarsberetnmg udgivne af Bergens Mus^jiin 
Der Berggeist « * 

Annalen der Erdf Vdlker- und^ Stoateokunde 
Zeitschrift fur vergleichende Erdlhinde ' 

Mittheilungen der Afrikanischen Gcsellsjhaft in 
Deutschland 

Abhandlungen der k. Akademie der Wissenschaften 
zu Berlin 

Monatsbcrichte der k, Preussischen Akademie der 
Wissenschaften zu Berlin 

Sitzungsbcrichte der KSniglich Preussischen Akademie 
der Wissenschaften z^ Berlin 
Annalen der Telegraphic 
Berliner Astronomisches Jahrbuch 
JahrbueJ^ des Koniglichen Botanischen Gartens oncT 
des Botanischen Museums zu Berlin 
Notizblatt des Konigl. Botanischen Gartens und 
Museums zu Berlin 
See 111. Wschr. Ent. 

Berliner P^ntomologische Zeitschrift: herausg. von 
dem Entomologischen Verein in Berlin 
See Ztschr. Ethnol. 

Verhandlungen der Gesellschaft fiir Erdkunde zu 
Berlin 

vSee Berlin Zts. Erdk. * 

Sec Zts. Geburtshlf. Gynak. 

Magazin der Gesellschaft Naturforschender Ereunde 
zu Berlin, fur die neuesten Entdeckungen in der 
gesammten Naturkunde , 

Neue vSehriften der^iesellschaft Naturforschender 
Ereunde in Berlin • 

Verhandlungen der Gesellschaft Naturiforschender 
Ereunde zu Berlin 
See Arch. Psychiatr. 

Arheiten aus der Biologischen Abtheilung fiir Land- 
und Forstwirthschaft am Kaiserlichen Gesund- 
hcitsamte 

Industrie Zeitung, Berlin 

Berlini.sches Jahrbuch fiir die Pharmacie und fiir die • 
damit verbundenen Wissenschaften 
Berliner klinischc Wochenschij^ft 
Meinoires de I'Academie Royale des Sciences "de 
Berlin 

Mittheilungen aus den Veihandlungen der Gesell- 
schaft Naturforschender Ereunde zu Berlin 
Monatsbcrichte der K. Preuss. Akademie der Wissen- 
schaften zu Berlin ^ 

Monatsbcrichte liber die Verhandlungen der Gesell- 
schaft fur Erdkunde zu Berlin 
SitzungS'Berichte der Gesellschaft Naturforschender 
Ereunde zu Berlin c , 

Neue Zeitschrift fiir Geburtskunde 
S^e Arch. Anat. Physiol o 

Wissenschaftliche Abhandlungen der Physikaliscb 
Technfseben Reichsanstalt 

Verhandlungen der Berliner mediciniseben Gesell- 
schaft 
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B^lin Zool. ^/u5. Mitth. 

Berlin Zts. ErdkTj * 

Berlin Mittlft 

Berwick, Natur. Club Hist. 

Berz. Jahr. Chem. 

Besancon, Mem. Soc. Emul. Mer^ires et Comptes Rendus de la {^icte (Libre) 
• d'EmuIation du Doubs * 


Mittheilungen aus der Zoologischen Saminlung dcs 
MuseunB ffir Naturkunde in Berlin « 

Zeitschrift der Gesellschaft fur Erdkundc zii Berlin 
Mittheilungen der Nattirforschenden Gesellschaft in 
Bern 

History of the Berwickshire Naturalists’ Club 
Berzelius Jahresberichte dcr Chemie 


Besanco|^, Seances Publ. 

Beton Eisen 
eikftterave 

pel!fer#Soc. Sci. Bull. 

Bianconi, Rep Ital. 

Bibl. Anat. 


Bibl. Bot. 
Bibl. Brit. 


Bibl. Ital. 
Bibl. Math. 


Bibl. Univ. 


Bibl. Zool. 
Bied. Zentr. 


Seances publiques de I’Acad^nie «ics Sciences, Arts, 
et Belles-Lettres de Besancon 
•Beton und Kisen 
Betterave 

Bulletin de la Soci6fc6 d’Etude des .-sciences ivaiurellt^ 
de Beziers * • 

Repertorio Italiano Per la Storia Naturalc 
Bibliographie Anatomique, Revue dcs IT-avaux^en 
langue francaise. Anatomic. Histologjc Embryo 
ologic. Anthropologic 

Bibliotheca Botanica. AbhandlungTij ‘aus dem 
Gesammtgebiete der Botanik 
Bibliotheque Britanniquc, ou Reeled extrait des 
Ouvrages Anglais pcriodiqiics ct aiftrcs; Aortic des 
Sciences et Arts 

Ciomale dcir I. R. Istituto Lomgardo di Scienze, 
Lettere ed Arti, e BiblioUca Itaiwna 
Bibliotheca Matheinatica. Zeitschrift fur Geschichte 
der Mathematik. Journal d’llistoiro dcs Mathc- 
raatiques. Bibliotheca MathematiA Zeit.schrift 
fiireGeschichtc der mathcniatischcn Wissenschaften 
Bibliotheque Univcrselle dcs Sciences, Archives des 
Sciences Physiques et Naturcllcs 
Bibliotheca Zoologica 

Biederraann’s Zentralblatt fiir Agnkulturchcniic und 
rationellen Landwirtschafts-Betricb 
Der Bierbrauer 
Bijdragen tot de Dierkunde 
Biochemical Bulletin 
The Bio-Chemical Journal 
Biochemisches Zentralblatt, Leip/ig 
• Biochemische Zeitschrift 
Biological Bulletin 
Biologisches Zentralblatt 
^iophysikalisches Zentralblatt, Ltfpzig 
See Midland Natlist Trans. • 


Bierbrauer 

Bijdr. tot de Dierkunde 
Biochem. Bull. 

Biochem. J. 

Biochem. Zentr, 

Biochem. Zts. 

Biol. Bull. 

<Biol. Zentr. 

Biophys. Zentr. 

Birmingham Natur. Hist. & 

Micro. Soc. Trans. 

Birmingham Phil. Soc. Proc. Pry:cedings of the Birmingham Philo.sophical Society 


ular^enburg, Ber. 

Blatter Blech-Arb. 
Blotter Kunstfew. 
Blatter Zuckerrfib. 
Bleekrode, J^ieuw 
schrift 

Blois, Mem. Soc. Sci 

Bloh, Soc. Loir 

Moor. 


Berichtc des Naturwisscnschaftlichen Yereins des 
Harzes zu Blankenburg 
Deutsche Blatter fiir BlecharbciAr 
Blatter fiir Kunstgewerbe 
Blatter fiir Zuckerriibenbay 

Tijd- Nieuw Tijdschrift gewijd aan alle takken van Volk- 
svlijt, Nijverheid, Landbouwr Mijnwezen, Handel, 
Spoorwegen, Telegraphic en &heepvaart 
Memoires de la Soci^t^ des Silences etP des^ Lettres 
de Blois 

et Cher Memoires de la Soci^ti des Sciences et Lettres de 
Loir et Cher 




Bologna, Nov. Comment. Novi Commentarii Acudemiac Scientiarum Ins^tiili 
0 • % Bononicnsis 

Bologna, Opusc. OpuscoU della Socicta Medico-chirurgica di Bologna 

Bologna, Opusc. Sci. OpuscoU Scicntifici 

Bologna, Opusc. Sci. N. Coll. Nuova collczionc d’Opuscoli vScientifici 
Bologna Rend. Rendiconto delle Session! dell’ Accademia Reale delle 

Scienze dell’ Istituto di Bologna 

Bombay, Agrte. Hort. Soc. Proceedings of the Agricultural and Horticultural 
Proc. Society of Western India 

Bombay Govt. Records Selections from the Records of the Bpmbay Govern- 
ment 


Bombay, Med. Phys. Soc. Transactions of the Ivicdical and Physical Society of 
Trans. Bombay 

Bombay Natur. Hist. »Soc. The Journal of the Bombay Natural History Society 

J. 

Bombay, Roy. Asiat. Soc. The Journal of the Bombay Branch of the Royal 
3 . <• Asiatic Society 

Bone, Acad. Hippone Bull. Bulletin de I’Academie d’Hippone 
Bonn, Corresp. Blatt Nat. Correspondenzblatt des Naturhistorischen Vercins fiir 
Hist. Vei. Rheinland und Westphalen 

Bonn, Niederrheiii. Gcs. Sitzungsberichtc der Niederrheinischen Gesellschaft 
vSitzber. fur Natur- und Heilkunde zu Bonn ^ 

Bonn, Untersuch. ^Physiol. Untersuchungen aus dem physiologischcn Labora- 
Lab. , torium zu Bonn 

Bonn, Verh. Naturhist. Verhandlungcn des Naturhistorischen Vereins der 
Ver. Preussischen Rhcii^’ande und Westphalens 

Bonplandia Bonplandia 

Bordeaux, Acad. Sci. Seances publiques de I’Academie Royale des Scii;hces, 
Seances Publ. <. Belles-Lettres, et Arts de Bordeaux 

Bordeaux, Actes Acad. Sci. Rccueil des Actes de I’Academie des Sciences, Bell^- 
I,ettres, ct Arts de Bordeaux 

Bordeaux, J. Med. ’ Journal de Medecine de Bordeaux ^ 

« Bordeaux, J. Med. Prat. Journal de Medecine pratique, ou Recueil des Travaux 
de la Soci€t 6 de Medecine de Bordeaux 
Bordeaux, Mem. Soc. <Med. Memoires et Bulletins de la Soci^t 6 Medico- 
Chir. Chirurgicale des Hopitaux et Hospices de Bordeaux 

Bordeaux, Mem. Soc. Sci. Memoires de la Soci 6 t 6 des Scjences Physijjues et 
Phys. Naturelles de Bordeaux 
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Bordeaux, Soc. Linn. Actes 
Bordeaux, S^. Linn. Bull. 

• 

Bordeaux, SoOl Med. Mefc. 

Bordeaux, Soc. Sci. P.-V. 

Bomemann, Der Ingenicur 
Boston J. Phil. 

Boston J. Natur. Hist. 
Boston Med. Surg. J. 
Boston, Mem. Amer. Acad. 

Boston, Mem. Natur. • 
^H^t. Soc. 

Boston Pap. Soc. Natur. 
Hist. 

Boston, Proc. Natur. Hist. 
Soc. 

Boston Soc. Med. Sci. J. 
Bot. Centr. 

Bot. Centr. Beihefte 
Bot. Cong. Proc. 

feot. Gaz. 

Bot. Jahr. (Engler) 

Bot. Mag., Tokyo 
Bot. Notiscr 
Bot, Tidsskr. 

Bot, Unter^uch. 


Bot. Untcrsuch. (Brcfcld’s) 

Bot, Ver. Gesamtthitringen 
Botan. Ztg. 

Bot, Zentr. 

Botaniste 

Bouchardat, Archiv. 

B«ue, J. Geol. • 

Boulogne, Mem. Soc, Agric. 

• 

Bourse cuirs Liege 
Brandenb. Bot. Ver. Verb. 

Brass World ^ 

ftraunk. 

Braunschw. Ver. Naturwiss. 

Jahr. , 

Braz. P. 

Bremen ^bh. 

Brcnn. Ztg. 

Brera, Giom. Med. Prat. 
Brera, Nuovi Comment. 


Actes de la Soci4t6 Linneenne de B ordeal 
Bulletin dd’Hlstoire Naturellc de la Soci6t6 Linneenne 
Bordegific • 

Memoires et Bulletins de la Soci6t6 de^Medccinc et 
de Chirurgie de Bordeaux 

Proces-Verbaux des Seances de la Soci6t6 des Sciences 
Physiques et Naturelles de Bordeaux 
Der Ingenieur 

The Boston Journal of Philosophy and the Arts 
Boston Journal of Natural History * 

Boston Medical and vSurgical Journal 
Memoirs of the America® Academy of Arts and 
Sciences 

Memoirs read before the Bosto® J^iety of Natural 
History • 

Occasional papert of the Boston Society of Natural 
History •• 

Proceedings of the Boston Society of Natural History 

• 

Journal of the Boston Society of Medical Sciences 
Botanisches Centralblatt. Kefcrircndes*Organ fur das 
Gesammtgcbiet der Botanik dcs fti- uiid Auslundes 
Beihefte zum Botanischen Centralblatt 
The International Horticultural Inhibition and 
Botanical Congress: Report of n^roc^dings 
The Botanical Gazette 
Botanische Jahrbiichcr, Kngler, Leipzig 
The Botanical Magazine, Tokyo 

Botani.ska Notiscr ^ 

Botanisk Tidsskrift udgivet af den Botaniskc Forening 
i Kjobcnhavn • . , f 

B^anische Untcrsuchungcn aus dem PhysiologischA 
Laboratorium der landwirthschafllichcn I.,ehranstMt 
in Berlin 

Untersuchungen aus dem Gcsammtgebietc dcr • 
Mykologie 

vSee Jena Geogr. Ges. Mitth. 

Botanische Zeitung 
Botanisches Zentralblatt 
Le Botaniste 

Archives de Physiologic, de Therapeutique, et 
d' Hygiene 
Journal de Geologic 

Memoires de la Soci6te d 'Agriculture, etc., de 
Boulogne-sur-Mer 

Bourse aux cuirs de Liege, bulletin hebdomadaire 
Verhandlungen des botaniscjicn Vereins fur die 
Provinz Brandenburg 
• Brass World and Platers Guide, The 
Braunkohle 

Jahresbericht des Vereins fiir Naturwisscnschaft zu 
Braunschweig • 

Brazilian Patent 

Abhandlungen herausgugeben vom N*aturwissenschaft- 
licheu Verein zu Bremen 
Brennerci Zeitung • 

Giomale di Medicina Pratica 
Nuovi Commentari di Mefticina 
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Brescia, Comment. Aicnco Commentary della Accademia di Scienze. Lettre, ed 
^ dell ’ A teneo ^li' Brescia 

Breslau, Ann. Klin. Inst. Annalen dcs Klinisch-chirurpschen Instituts auf dcf 
, Universitcit zu Breslau ' * 

Breslau, Bot. Garlcii Arb. Arbciten aus deni Konigl. Botanischen ftarten zu 

Breslau 

Breslau, Gcwcrlicbl Breslauer Gewcrbeblatt 

Breslau, Jahr. Schlcs. Ver. Jahrbuch des Schlesischen Vercins fur Berg- uiid 
Berg. , Huttenwesen 

Breslau, Sclilfs. Gcs. Jahresbericlit dcs Akademisehcn Naturwissenschaft- • 
Jahr. lichen Vercins zu Breslau 

Bre.slau, Studicn PlIysioB vStudien des Physiologischcn Instituts zu Brcslaii 
Inst. ^ 

Breslau, Zts. Klin# AV^d. Zeitschrift fur Klinischc Medicin . 

Brest Soc. Acjfd. Bull. Bulletin dc la vSoci6t6 Academique de Brest i { 

Brewers J. (Lon.) Brewer^ Journal and Hop and Malt Trades Review, 

• The (London) 

Brewers J., N. Y. Brewers Journal, New York 

Brick, *' Brick 

Brick J. ' Brick, Pottery and ('dass Journal 

Brick and Clay Record Brick and Clay Record 

Brighton, Prdc. Natur Reports and Abstracts of the Proceedings of the 
Hist. Soc. Brighton and Su.ssc.v Natural History Society 

Bristol Proc Nat. ^oc. Proceedings of the Bristol Naturalists’ Society 

Brit. Assoa. Rep. Report of the Meetings of the British Association for^*^ 

the Advancement of Science 
Brit. Clay Worker British Clay W’orker, The 

Brit. P'ood J. British Pood Journal 

h Brit. For. Med. Cliir. Rev. British and foreign Medico Cliirurgieal Review 
Brit. Inst. Publ. IJ^ealth See J. State Med. 

rfrit. J. Almanac British Journal of Photography Almanac 

Irtish J. Dent. Sci. The British Journal of Dental Science ^ 

Ifrit. J. Phot. British Journal of Photography 

Brit. Med. J. British Medical Journal 

* Brit. Mycol. Soc. Trans. The British Mycological Society. Transactions 
Brit. Phann. Confer. Proc. Proceedings of the British Pharmaceutical Conference 
Brit. Pliarm. Confer. Trans. Year Book of Pharmacy, conifirizing Abstracts of 
Papers With the Transactions of the British 
, Pharmaceutical Conference 

Brit. Colon. ‘Drug. Itritish and Colonial Druggist, London 

Brit. Guiana Agr. Soc. vSee Timchri 
Brit. (luiana P. British Guiana Patent 

Brit. Hond. P. Briti.sh Honduras Patent 

Jtrooklyn Iviitoni. vSoc. Bulletin of the Brooklyn Entomological Society 
Bull. 

Bro.schc, Zts. * Zeitschrift fur Natur- uiid Heilkunde 

Brou.s.sais, Ann. ' Annales des la Medicine I^hysiologique 

Brown-Sequard, J. Physiol. Journal dc la Physiologic ^ I’Homme et des Auiuiaiiv 
Brugnatelli, Giorn. Chomale di Fisica, Chimica, e Storia Naturale ^ 

Brimn VerH. Verhaiidlungen dcs Natur forschenden Vercines in 

Brunn 

Brux. Acad. Bull. ’ Bulletins de d' Academic Royale des vSciencer., etc,, dc 

Belgique 

Brux. Acad. Cent. Anniv. Ce.itieme Anniversaire de Foundation de I’i^cademic 
Royale dc Belgique 

BrAx. Acad. Med. Belg. ^ Bulletin de rAcademic Royale de Medecine Belgique 
Bull. 

Bnix. Acad. Sci. Mem. Nouveaux meiiioircs dc I'Academie Royale, des 
Sciences et Belles-lettres de Bruxelles 



LIST OV ARltRIvVIATION^i TO LITLILMT’Rl: 


xli 


iirux. Actes^Soc. Med. Actcs dc la hiociete Medioale <1 l‘ llriixclk , 

Brux. Ann. Soc. Hntom. Annales Kntonioloijique Belxc • 

Beige . , • • 

Bnix. Ann. Soc. Malacol. Annales de la Soeicto Malacol<)>;ique de Belgique 

Brux. Amfr Trav. Pub. Annales des Travaux I’liblics de Belguine 

Unix. Ann. L'niv. Belg. Annales des I'niversites de Belgique 

Brux Bull. Beige Phot. Bulletin Beige de la I’hotograidiie 

Brux. Bull. Soc. Bot. Bulletins de la vSociete Rovale ile Botauifiue dc 

Belgique • 

^ Brux Congr. Bot. Act. Actes <lu Congres de Botanique liA'tieole rcuiii h 
^ Bruxelles ^ 

Brux Congr. Bot. (C. U ) Congres de Botanique el <l rtortieul(uie de LSSO lenu a 
» firuxelles 

^^nix. J. Med.‘ Journal de Medecine, de Chiiiifgu*. e^ de Pharma 

^ • colog ie , • 

Brux. J. Soc Centr. Agric. Journal de la Socicle Cenlrale d'Agriculture 

Belguiue 

Brux. Mem. Couronn Memoires Couronnes et Memoires des Sa\ants 

L'nlrangers • 

Brux. Mus. Congo Ann. Rtat Independant du Congo .\nuale‘#du Musee du 
Congo, pubhees jiar ordie <lu .Seeittaq^e d'lvtat 
Brux. Mus Hist. Xatur. AnnaUs (lu Musee Koval d'Historie Natiircllc de 

Ann Belgique 

Brux. Mus Hist. Natur. Bulletin du Musee Rov.il d'llist^ire kiatuiclle de 

• Bull BelgKpic * 

Brux Mus. Hist Natur Memoires du Musee Ro\al d’Histouc N.itiircllc dc 
Mem BelgKjuc 

Brux. Soc Agric. Jouni. Journal de la Societe Ceiili.de d‘Agnculture de 

Belgupie 

Brux. Soc. Beige Micro Annales dc la Socicte Beige dc Mieriibeojiie 
Ann • 

Brux. Soc, • Beige Micro Bulletin (des Seances^ de la Societ6 Beige 
Bull. Microscopic 

Brux. Soc Ivntom i\nn Annales dc la Soeictc Rntomologupic dc Belgi()uc 
Brux. Soc ICntoin Mem. Memoires dc la Socicle IvntoiiiologKpie de Belgiipie 
Brux. Soc. Linn Bull Bulletin de la Societe Lmneennc de Bruxelles 

Brux. Soc Sci, vSee Rev (Juest Sei 

Brux Soc. Sci Ann. Annales dc la Socicte ScicnlirKinc dc Bnixelli'S 

Bucarest Acad Rom 7\nal Analclc Acailcmici Romanc • • 

Bucarest Soc Sci Bui Bulctinul Socictatii de Semite (h'l/ice, I'lxica, Cliimia si 

Mmeralogia) dm Bueiiresci- Romania Bulletin dc 
^ la Societe des Seiences, Bucarest- Roumanie 
BiS:hholz .See Annab Jiuchh Ver Kal Jber. 

Buda, livkonyvei A’ Magyar Tudos Tarsasag’ Ivvkonvvci (Year Books 

• of the Hungarian Scientific ^‘'Scx.'ialion) 

Buda, Palyamunkak. Tcrmeszettudomanyi Palyamun^ak 

Buda, Tudomanytar. Tudomanytar Kozrc boesatja a’ Magyar Tudos 

»; Tarsasag 

HtjfTalo Bull. Bulletin of the Buffalo Swiety of Naturaf Sciences 

Builder The Builder 

Buitenzorg lust. Bot. Bull, ’s Lands Plantentuin. Bulletwi de ITnstitut Botanique 
• de BuitenzOrg 

Buitenzorg Jard. Bot Ann. Annales du Jardin Botanicpie de Buitenzorg 
Bull. Acad. Med. Bulletin of the AcademV of Medicine 

Bull. Acad. roy. Bclg. Academic royale de Belgique; Bulletin de la Clasiy* 

dcs Sciences 

Bull. Acad, Sci,, Cracow. Bulletin international de r^cademie,de.s ^Sciences de 
Cracovie 
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Bull. Acad Sci , Petrograd 

« 

Bull. Amer Inst. Min. 
Eng. 

Bull. Amer. Pharm. Assoc 
Bull, assoc, chiin. suer, 
dist. 

Bull. Bur. Agric 

Bull. Bur. Chl^in. U. S. 

Dept. Agric. « ^ 

Bull. Bur Mines 
Bull. Bur. Standarda 
Bull, Col. Scli€-ollvIines 
Bull, Dept.'Agric. Jamaica 
Dept. Agric. Trinidad 

Bull. Ocol.* Inst, Univ. 

Up^ala , 

Bull. Geol, Sod. Amer. 

Bull. Hyg. • 

Bull. Imp. Inst. 

Bull. Iron^^feoc. ' 

Bull. Johns Hopkins Hosp. 
Bull. Mass. Inst. Tech. 
Bull. Med. Beige. 

Bull. Musee 
Bull. Pharmacie 
Bull. Pharmacy • 

^11. Pharm. Sud est 
full. Sci. Prance Belg. 

Bull. Sci, Nord 

Bull. Sci, pharmacolog. 
Bull, Soc. Bot. France 
Bull. Soc. Bot. Belg. 

Bull. Soc. Chim. 

Bull. Soc. Ghim. Belg. 

Bull. Soc. Kneourag. 

Bull. Soc. franc. Mineral. 
Bull. Soc. franc. Phot. 

Bull. Soc. geol. France 
Bull. Soc. Ind. Amiens 
Bull. Soc. Ind, Marseille 
Bull. Soc. Ind. Minert^e 
Bull. Soc. Ind. Mulh. 

Bull. Soc. Ind. Nord 
Bull. Soc. Ind. Rouen 
Bull. Soc. intematl, elect. 
Bull. Soc. Med. Amiens • 
Bull. Soc. med. Gand 
Bull. Soc. Mycol. 

Bull. Soc. pharm. Bord. 
B%dl. Soc. phot. Belg, • 
Bull. Soc. Romane Stiin. 
Bull. Soc. T<jy. pharm. • 
Bull. Soc. sci. med. Rennes 


Bulletin de * I’Academie Imperiale des Sciences de 
Petrograd « * * 

Bulletin American Institute of fining jEngineers 

Bulletin of the American Pharmaceutical Association 
Bulletin de I'association des chemists de sucrerie 
distillerie de France 

Bulletin of the Bureau of Agricultural Intelligence and 
of Plant Diseases 

Bulletins. Bureau of Chemistry, U. S. Department of 
Agriculture 

Bureau of Mines Bulletin, Department of the Interior 
Bulletin of the Bureau of Standards 
Bulletin of the Colorado School of Mines V 

Bulletiii of the Department of Agriculture, Jamaica* 
Bulletin of Agricultural Information, Department of 
Agriculture, Trinidad 

Bulletin of the Geological Institute of the University 
of Upsala 

Bulletin of the Geological Society of America 
Bulletins of the Hygienic Laboratory, United States 
Public Health and Marine Hospital Service 
Bulletin of the Imperial Institute, London 
Bulletin of the American Iron and Steel Association^ 
Bulletin of Johns Hopkins Hospital • 

Bulletin of the Massachusetts Institute of Technology 
Bulletin Medical Beige. 

Bulletin du Musee de Tindustrielle de Belgique 
Bulletin de Pharmacie 
Bulletin of Pharmacy 

Bulletin de Pharmacia du Sud-est, Montpellier 
Bulletin Scientifique de la France et de la Belgique 
Bulletin Scientifique, Historique et Litteraire du 
Department du Nord et des pays voisins 
Bulletin des vSciences pharmacologiques 
Bulletin de la Soci6t6 Botanique de France 
Bulletin de la Soci^t€ Royale de Botanique de Belgique 
Bulletin de la Soci6t6 Chimique de France 
Bulletin de la Soci6t6 Chimique de Belgique 
Bulletin de la Soci6t6 d’Encouragement 
Bulletin de la Soci^t6 Francaisc de Mineralogie 
Bulletin de la Soci6t6 Franca^se de Photographic ^ 
Bulletin de la Soci6t6 geologique de France 
Bulletin de la soci^td industrielle d’Amiens 
Bulletin de la Soci6t6 industHclle de Marseille 
Bulletin de la soci6t6 de I’industrie minerale 
Bulletin de la soci6t6 industrielle de Mulhouse 
Bulletin mensuel de la soCi^t^ industrielle du Nord 
Bulletin de la soci6t6 industrielle de Rouen c 

Bulletin de la Soci6t6 Internationale des electriciens 
Bulletin des Travaux de la Soci6t6 Medicale d’Amiens 
Bulletin de la Soci6t6 de Medecine de Gan^ 

Bulletin de la Soci6t6 Mycologique de France 
Bulletin de la soci^t^ pharmacie de Bordeaux 
Bulletin de la Soci6t6 photographique de Belgique 
Buletinul societatii Romane de Stiinte 
Bulletin de la soci6t6 de pharmacie de Bruxelles royale 
Bulletin de la soci^t^ scientifique et medicale de 
I’ouest, .Rennes 
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Bull. Soc. raudoise 

*Bull. TorrcyJBot. Club* 
BuU. Vulc. Ital. 

• 

C. A. 

Cabanis, J. Ornithol. 

^diz, Period. Mens. Cien. 
Caen. Acad. Mem. 

Ca<AL Bull. Soc. Linn. 
Normandie 

Caen, Mem. Soc. Lian. 
{ Normandie 
t^atn, Travaux 

Calcutta, J. Natur. Hist. 
Calcutta, Quart. J. 

Calcutta Roy. Bot. Card. 
Ann. 

Calcutta, Trans. Med. 

Phys. Soc. 

Cal. Acad. Bull. 

, Cal. Acad. Mera, 

•Cal. Acad. Natur. Sci. 
Proc. 

Cal. Acad. Pap. 

Cal. Min. Bur. BuU. 

Cal. Min. Bur. Rep. 

Calvados, Mem. Soc. Linn. 
Cambrai, Mem. Soc. Emul, 
Cambridge Mem. Analyt. 
Soc. 

Cambridge Mus. Comp. 
Zool. Bull. 

Cambr. Omith. Club Bull. 

Cambridge Phil. Soc. Proc. 
Cambridge Phil. Soc. 
- Trans. • 

Cambridge, Studies Physiol. 
Labor 

Camera Oscura * 

Can. 

Can., Bot. Soc. Ann. 

•Can. Chem. J. 

Can. Drug. 

Can. Eng. 

Can. Eniom. 

Can. Entom. Soc. Rep. 

• 

Can. Inst. Proc: 


Can. Inst. Trans. 
Can. J. 


BuUetin d€*la Soci 6 t 6 vaudoise des Ingenieurs et des 
Architects • 

Bulletid of the Torrey Botanical Club. New York 
BuUettino del Vulcanisino Italiano (c Geodinamica 
gencralc) 

Chemical Abstracts 
Journal fiir Omithologie 

Periodico mcnsual de Ciencias matcmaticas y fisicas 
Memoires de PAcademie des Sciences, Belles Lettres, 
et Arts de Caen • 

Bulletin de la Soci 6 t 6 Liiyiecna dc Normandie 

Memoires de la Soci^t^ Linnceyic de Normandie 

* • 

Precis des Travaux de la Soci 6 t 6 d’Agricfllture, Ac. de 
Caen • • 

The Calcutta Journal of Natural History 
Quarterly Journal of the Medico-Physical Society 
Annals of the Royal Botanic Ganl^n, Calcutta 

Transactions of the Medical and T’hysical Society of 
Calcutta 

Bulletin of the California Acadeiny of Sciences 
Memoirs of the California Acadeiny of^Syenccs 
Proceedings of the Californian Academy of Natural 
Sciences 

Occasional Papers of the California Academy of 
Sciences 

California State Mining Bureau. Bulletin , 

(California State Mining Bureau^. Report of the 
• State Mineralogist i 

Memoires de la vSociet^* Linnecnnc du Calvados 4 
Memoires de la Soci4t6 d’Einulation dc Cambrai 
Memoirs of the Cambridge Analytical Society • 

Proceedings of the Museum of Comparative Zoology 
at Harvard College, Cambridge, Mass. 

Bulletin of the Nuttall Ornithological Club. A 
Quarterly Journal of Ornithology • * 

Proceedings of the Cambridge Philosophical {Society 
Transactions of the Cambridge Philosophical Society 

Studies from the Physiological Laboratory in the 
University of Cambridge 

La Camera Oscura; rivista fieriodica universale dei 
progress! della Fotografia 9 
Canadian — Canada 

Annals of the Botanical Society of Canada 
The Canadian Chemical Journal 
Canadian Druggist 
Canadian Engineer, The * 

The Canadian Entomologist 

First Annual Report^ on the Noxious Insects of the 
Province of Ontario 

Proceedings of the Caivdian Institute (Toronto, 
being a continuation of "The Canadian Journal 
of Science, Literature and Histoiy’’) , 

Transactions of the Canadian Institute 

The Canadian Journal of Industry, Science, and Art 
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Can 


Nalurahst 


Can. P. 

Can, Pat. Off.»Pcc. 
Can, Pharm. J. 


Can. Rec. Sci. 


• 

Can. Roy. Sfc. Proc. 
Trans. 

Canestrini * ^ 

Cancstrini, Archiv. 

Cannes Soc. Tv^'m# • 

• 

CUntu, Cronaca 
Caout. Gnttaj) 

Caraikoc r'icUI Club Trati.s. 

• * 

CardifT Natur. So<^ Trans. 


Carinthia 

Carl, Rep. rij^silc.% 


Carlsbcrg Lab. 

Carlsruhc 

Carlsruhe, Verb. Natnrwiss. 
Ver. 

Carloinisclics Mc(^co-Chir- 
lurgischcs Institnt. 

Cknis, Zool. Anzeigcr 
C^soi)is 


Casopis Cesketho Lekarn. 
Casper Vicrtcljahrssch. 

Caspeft W ocjien.sch . 

Cassel Jahr. 

Cassicr’.s Mag. 

Castings 

Catania Atti Accad. Gioon. 

Catania Boll. Accad. (iiocn. 
Cattanco Bibl. di KariR. 
Cattaneo Giorn Farm. 

Cell. Ind. 

Cellule 

Cement . , 

Cement Age 
Cement Kng, News 
Cement Record 
C^ntr. Agrik. Chem. 


Centr. Allg, Path. 


'J'he Canadian Naturalist and Geologist, and Por- 
ceedings of tjje Natural History Society of Montreal 
Canadian Patent* ^ • 

Canadian Patent Office Recom • • 

Canadian Pharmaceutical Journal and Rharmacal 
(Gazette 

The Canadian Record of vSciencc, including the Pro- 
ceedings of the Natural History Society of Mont- 
real, and replacing the Canadian Naturalist 
Proceedings and Transactions of the Royal Society 
of Canada 

vSee Archivio Zool. • 

Archivio per la Zoologia, I'Ajiatomia, c la Fisiologia 
Memoires de la Soci6t6 def Sciences Naturelles 
Historiques), dcs Lettres ct dcs Bcaux-Artsi df^ 
Cannes, ct de Tarrondissement de Grasse • 

Cronaca 

Caoutchouc et la (iutta-percha 
Transactions of the Caradoc and vSevern Valley 
Field Club 

Cardiff Naturalists’ vSociety, Report and Transac- 
tions 

Sec Kiiniten 

Repertorium fiir Kxperimental-Physik , etc. (Rep, 
der Physik) 
vSee under Kiobenh. 
vSec Karlsnihe 

Verhandlungen dcs Naturwissenschaftlichen V'ercins 


Sec under vStockh. Physiol. Lab. Mitth. 

Zoologischcr Anzieger * , 

Casopis pro Pcstovani Mathematiky a Fysiky 
(Journal for the Advancement of Mathematics and 
Physica) 

Casopis Cesketho Lekarnitura 

Vierteljahrsschrift fiir gerichtliche und oflenlliche 
Medicin 

Wochenschrift fiir die gesammte Heilkunde 
Jahresbericht, dann Bericht, uber die Thatigkeit des 
Vereins fur Naturkundc in Cassel 
Ca.ssiers’s Magazine 

Castings * • 

Atti dell’Accadcmia Gioenia di Scienze Naturali di 
Catania • 

Bollettino delle Sedute della Accademia (iioenia 
Biblioteca di Farraacia, Chimica, etc, 

Gioniale di Farniacia ^ 

Die Celluloid Industrie 
l,a cellule 
Cement 
Cement Age 

Cement and Engineering News 
Cement Record ^ 

Central-Blalt fur Agrikulturchemie und rationellen 
Wirthschafts-Betrieb. Referirendes Organ fiir 
naturwissenschaftliche Forschungen in ihrer 
Anwendung auf die Landwirthschaft 
Centralblatt fur allgemeine Pathologic 
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Centr. Bakt. 

Centr. Mea. Wiss. 

^Tentr. Mineral. 

• 

Centr. Pa|)ierfabr. 

Centr. Path. 

Centr. Physiol 
Centr. Text. Ind 
Centr. Zuckerind 
Centrztg. Optik 

• 

Ccramiquc 

wCette Stat. Maritime 
P. 

Chamb Comm J. 
Chambery Mem. Acad. 
Savoie. 

Charentc-Inf. Soc »Sci. 

Ann. 

CharkolT. 

Charleston Med Jouin 
Charleston South J Med. 
Chem. Age 
•j;^hem Centr 
Chem Coll. Reports 

Chem, Drug. 

Chem. Drug. Australasia 
Chem ling. 

Chem. Ga/ 

Chem. Ind^ 

Chem. Listy 
Chem News 

Chem. Phann Centr 
Rlatt* 

Chem Rev 

Chem. Rev l-'ett-Har/ Ind 
Chem. Tech. Mitth 
Chem. Tech Rep. 

Chem. Tech. Neuzeit 
C3liem. Tech Obers. * 

Chem. Tech. Ztg. • 

Chem. Trade J. 

Chem. Weekbl. 

Chem. World , 

Chem. Zentr. 

Chem. Ztg. 

Chem. Ztg. Rep. 

Chem. Ztf. 

Chemist 
Chemni^^ Bcr. 

Cherbourg, Mem Soc. 

^ Acad. 

Cherbourg. Mem. vSoc, 

vSei. 


Centralblat^ fur Bacteriologie unc} Paras*jtenkunde 
Centralbljjtt fur die inedicinischen WissenschaftcJ^ 
CentralWlatt fur Mineralogie, Geologic und Palaeon- 
tologie • 

Centralblatt fur Papierfabrikation 
Centralblatt fur Allgcmcme Pathologic und Patholo- 
gische Anatomic 
Centralblatt fur Physiologic 
Centralblatt fur die Textil-Industrie , 

Centralblatt fiir die Zuckerindustne ^ 

Ccntral-Zcitung fur Optik und Mecliauik (Iilektio- 
technik und verwandte Reruf?z\\eige) 

Ceramique, La 

Sec Montpellier Inst. Zool Tiar. 

Ceylon Patent 

Chamber of Cotftniercc Journal 

Mcmoires de la Socictc Acadeiuiiiuc de Savoie. 

Academic de la Rochelle Socictc des IS^ieiices 
Naturelles de la Charentc Inferie^iri^ Annales 
See Kharkov. • 

Charleston Medical Journal and Revief’ 

The Southern Journal of Medicine 
Chemical Age f , 

Chemisches Centialblatt (LS.'IO 1 !)()(>) ^ • 

Reports of the Royal College of Chemistiy, and Re- 
searches conducted in the Laboratoiies 
Chemist and Druggist, Lomlon 
Chemist and Druggist of Australasi.i 
Chemical Engineer ^ 

Chemical Gazette, The 
Cnemischc Industrie 
Chemickc Listy 
Chemical News 

Chemisch-pharmaceutisches Central Blatt 
The Chemical Review 

Chemischc Revue uber die h'ett und J larz-Iiidiisli ie 
Eisner’s Chemisch-Tcchnischc Mitthcihuigen • 
Chemisch-Teclmis^es Repeitoriiim (Jacobsen 1S()2- 
1901) ^ 

Chemischc Technologic der Neuzeit 
Chemisch'Technische LdxTsieht (suj)pleinent to Chem 
Ztg) 

Cheniiker und 1 cchniker Zeitimg 

Chemical Trade Journal and Vheniical Engineer 

Chemisch Wcekblad • 

Chemical World, The 
Chemisdies Zentralblatt (1907- ) 

Chemiker-Zeitung 
Repertorium der Chemiker i'eitiiiig 
Chemische Zeitschrift 
The Chemist 

Bcricht der Naturwisfenschafthclun Gesellschuft zii 
Chemnitz 

Mcmoires de la Socictc Acatlemique de Cherbourg * 

Memoires de la SocieR? IiiipcrfliU- ^les Science 
Naturelles de Cherbourg 
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« Cherbourg 6oc. Sci. Natl. Memoires de la Soci6t6 Nationale des Sciences 
Mem. Naturelles '"et Mathematiques de Cherbourg 

Chester Soc. vSci. Proc. Proceedings of Chester Society of Natural Science 
, (and Literature) ' f 

Chicago Acad. Sci. Bull, Bulletin of the Chicago Academy of Scienc)^ 

Chicago Acad, Sci. Bull. .The Chicago Academy of Sciences. Bulletin ... of the 
Nat. Hist. Surv. Natural History Survey 

Chicago Acad. Sci. Trans, Transactions of the Chicago Academy of Sciences 
Chicago Kntom. vSoc. Mem, Occasional Memoirs of the Chicago Entomological 
Society 

Chicago Field Columb. Publications of the Field Columbian Museum 
Mus. Publ. ' . 

Chile, Anales Univ. Anales de la Universidad de Chile 

Chile P. ^ ^ Chilean Patent ® 

Chili Soc. Set. ft.ct. Actes de la Soci6t6 Scientifique du Chili (Actas de 

Sociednd Cicntifica de Chile) 

CJ et Ind. Chimie et Industrie 

Chimiste Chimiste, Le 

Christiania, Forh. Forhandlinger i Videnskabs-Selskabet i Christiania 

Christiania, Norsk Mag. Norsk Magazin for Laegevidenskaben 
Christiania Slcr. ^ (Math.- Skrifter udgivnc af Videnskabsselskabet i Christiania. 

Nat. Kl.) ‘ ‘ Mathematisk-naturvidenskabelig Klasse 

Christiania, Univers. Lab. Das chemische Laboratorium der Universitat Chris- 
. tiania 

Chron. indc " Chronique de I’industrie r 

Chur, jahresber. Naturf. Jahrcsbericht der Naturforschenden Gescllschaft voif 
Gesell. Graubiindten in Chur 

Ciment Ciment, Le 

Cincin. Soc. Natur. Hist. The Journal of the Cincinnati Society of Natural 
• Jl, History 

Cistula Entom. * Cistula Entomologica 

C^lvil Eng. Inst. Trans. Transactions of the Institution of Civil Engineers 

Civil Eng. J. The Civil Engineer and Architect’s Joumhl, etc. 

Civilingenieur Der Civilingenieur 

• Clay Worker Clay Worker, The 

Clermont, Mem. Acad. Memoires de I’Acaderaie des Sciences, Belles Lettres, 

Sci. Arts de Clermont-Ferrand 

Cleveland Med. J. Cleveland Medical Journal 

Clin. Spc. Trans, Transactions of the Clinical Society of London 

Coblentz, Jdhr. bot. Ver. Jahresbeiicht des botanisclien Vereincs am Mitten 
un<F Niederrheine, mit botanischen Abhandlungen 
Cohn, Bcitr. Biol. Pflanz. Beitr§^ zur Biologic dcr Pflanzen 
Coimbra, Inst, O Instituto, journal scientifico»et letterario 

Coimbra, Soc. Broter. Bol. Sociedade Broteriana. Boletim Anual 
Col. P, Colombian Patent , 

Collegium ‘ Collegium (Scientific technical supplement to Leder- 

* markt) 

Colliery Guardian Colliery Guardian and Journal of the Iron and Coal 

Trades , ^ 

Colmar Soc. Hist. Natur. Bulletin de la Soci6t^ d’Histoire Naturelle de Colmar ' 
Bull. 

Colombia, Contrib. Contribuciones de Colombia a las Cienci^s i a las 

Artes 

Colombo See Ceylon 

Colorado Sci. Soc. Proc. Proceedings of the Colorado Scientific Society 
Comment. Fauna &c. Ven. Commentario della Fauna, Flora e Gea del Veneto c 
Trent, Trentino , 

Compt. rend Comptes rendus hebdomadaires des Seances de 

I’Academie des Sciences 
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Compt. rend Assoc. Franc. 

gompt. rend, minerale 
Compt. rend. Soc. bioh * 

Compt. rend. trav. lab. 

Carlsberg 
Concrete 
Concrete Age 
Concrete Constr. Eng. 
Concrete Eng. 


Conegliano Scuola Vit. Enol. 
.Ann. • 

^C^^liano Scuola Vit. 

• Enol. N. Rassegna 
Conegliano Scuola Vit. 
Enol. Riv. 


Cong. P. 

Congr. Anthropol. Compt. 
Rend. 

Congr. Bot. Crittog. Atti 

•Congr. Bot. Int. Atti 
uongr. Int. Bot. Bull. 

Congr. Intematl. Hortic. 
Bull. 

Congr. Intematl. Med. 
Atti 

Congr. Intematl. Med. C. R. 

Congr. Intematl. Sci. Med. 
C. R. 

Congr. Intematl. Zool. 

(C. R.) 

Connecticut, Acad. Mem. 
Connecticut Acad. Trans. 


Association IJrancaise pour I'Avancemcnt Sciences. 

Compte^endu de la (-12^) Session; 1872-83 • 

Comptes^endus de la Soci^t6 de I’indiistrie minerale 
Coraptes rendus des seances et memoires«dc la Soci^t6 
de biologic, Paris 

Coraptes rendus du travaux du laboratoire de Carls- 
berg 

Concrete 

Concrete Age , 

Concrete and Constructional Engineciing 
Concrete Engineering (no longer published separately. 

Combined with Cement Age) * 

Annali della R. Scuola di Viticoltura c di Enologia 
in Conegliano ^ • 

Nuova Rassegna di Viticoltura de Enoiofia della R. 

Scuola di Cone^iano ^ 

La Rivista. Pcriodico (quindicinale, Organo) dell? 
R. Scuola di Viticoltura e di Enologia ((; del Comi/.io 
Agrario) di Conegliano • 

Congo Free State Patent • • 

Congres international d’ Anthropology et d’Archcologie 
prehistoriques. Comptes Rendus * 

Societa Crittogamologica Italiana. Atti del Congresso 
Nazionale di Botanica Crittogamifta in J[ ’anna 
Atti del Congresso Intemazionale di Genovfl 
Bulletin du Congres International de Botanique et 
d’Horticulturc rcuni a St. Petersbourg . . . 

Bulletin du Congres International d’Horticulture a 
Bmxelles 

Atti deir XI. Congresso Medico Intemazionale * 

C8mpte.s-Rcndus du XII Congres International djj 
Medecinc 

Congres Periodique International des Sciences Mcdi- 
cales. Compte-Rendu 
Congres International de Zoologie 

Memoirs of the Connecticut Academy of Arts and 
Sciences ^ • 

Transactions of the Connecticut Academy of >\rts and 
Sciences 


Contrib. Biol. Veg. Contribuzioni alia Biologia Vegetalc 

Copenhagen • See Kjobenhavn. 

Copenhagen See Congr. Int. Sci. Med C. R., 1884 

Copenhague, R6sum6 • R6sum6 du Bulletin de la vSoci6t6 Royalc Danoisc dcs 

Sciences * 

Cordoba, Acad. Bol. Boletin de la Academia Naciondl dc Ciencias Exactas 

existente en la Universidad de Cordoba 

I Cordoba Acad. Ci. Act. Actas de la Academia Nacional de Ciencias en Cordoba 
C^m Trade J. Cora Trade Journal 

Cornwall, J. Roy. Inst. Journal of the Royal Institution of Cornwall 
Cornwall Eply. Soc. Rep. Royal Cornwall Polytechnic Society, Annual Report 
Cornwall, Poly, Soc. Reports and Transactions of the Royal Geological 
Trans. Society of Cornwall » 

Corresp. *Blatt. Schweiz. Correspondenz-BIatt fiir Schweizer Aerzte 
Acrzte * 

Corresp. Blatt Zahn. Correspondenzblatt fur Zahp^zte 

Cosmos Cosmos: Revue Encyclopcdique hebdortfedaire 
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Costa, Coirisp. Zool. 


Cotteswold Cliil) Pi GO. 

Cracovie Acad. Sci Hull 

Cracow • 

Crcll. Ann • 

Crichton, Puss. SanmilunJ 

Cron, tiled, n^x.* 

Croydon Micro Club Pi oc. 

Croydon Micro. Club Rep 

Cubit P. 

Cuba, Rep. P'ih 
C uir • 

Cumberland %ssoc. "I'ran.s 

, . » 

Cuyper, kcv. Ihiiv. 

D’Altou u. Ibirin 
Zool. 

Dan. Hiol. Stat. Rep. 

l)an P. • 

Dan/ig, Neu. Schrift. 

t)anzig, Schrift. 

Darinsl. Heitr. Oeol. 

Darinst Ver Ivrdk Noli/ 

Davenport Acad Proc 

• • 

Dax vSoc. Borda Hull 
Delft l{cole Poly Ann. 
Delhi, Med. J. 

Denison Univ. Sci. Lab. 
Hull. 

Dent. Cosmos 
Dent. Digest 
Dent, Rev. 

Dent. Aincr, Apoth. Ztg. 
Dent. Amer. Oewerbeztg. 

Deut. Arch. Klin. Med. 
Dent. Hot. Ges. Her. 

Deut. Hot. Monats. 

4eut. Buchdr. Ztg. ^ 
Dent. I^isenbahn Ztg 

Dejit. I'dekJro. ('es. 


Corri.spondeiiza Zoologica, dcstinata a d^ffondere ncl 
regno delle JDtiic Sicilie tutto cio che si va discuop- 
lendo entro*e fuori Ivufopa (c vice-versa), rfk 
guardantc la Zoologia in genA'alc * 

Proceedings of the Cotteswold NaturaHsts’ Field 
Club 

Bulletin Tnternational de I’Acadenue dcs vSciences de 
Cracovie 
Sec Krakow 

Chemische Annalen fur die Freunde der Nattirlehre, 
etc 

Russische Sammlung fur NaturwissenschafT und 
Heilkunst g, 

Cronica medica rnexicana, Mexico t ^ 

Proeeej|ings and Transactions of the Croydon 
scojiical and Natural History Club * 

. Report and Abstract of Proceedings of the Croydon 
Microscopical (and Natural History) Club 
Cuban Patent 

Repertorio lisico-natunilc dc la isla dc Cuba 
Cuir, Le 

Transactions of the Cumberland and Westmorland 
Association for the Advancement of Literature and 
Science 

Revue Univer.sellc dcs Mines, dc la Mctallurgie, R c. , * 
Zeitimg fur Zoologie, Zootomie, und Palaeozoologie 

Report of the Danish Biological vStation to the Home 
Department (Hoard of Agriculture) 

Danish Patent 

Neuestc Schriften de| Natiirforschenden Gcsellschaft 
in Dan/ig 

Schriften der Naturforsehenden (k'sellschaft in Danzig 
Heitrage zur (kologie des Grossherzogthums Hessen 
und der angrenzenden ('icgenden 
Noti/blatt des Vereins fur l{rdkunde zu Darmstadt 
und des Mittelrheinischcn Geologisehen Vereins 
Proceedings of the Davenport Academy of Natural 
Sciences 

(Bulletin de la) Soeiete dc Borda, Dax (Landes) 

Annales de I’Fcolc Poly technique de Delft 
Quarterly Medical and Surgical Journal for the North- 
West Provinces • 

Bulletin of (the Scientific Laboratories of) Denison , 
Ibiiversity • 

Dental Cosmos, Philadelphia 
The Dental Digest, Chicago 
The Dental Review ^ 

Deutsch-Anierikanische Apotheker Zeitung, New Yi^k ' 
Illustrierte Deutsch-Amerikanischc Gewerbe und In- 
dustrie-Zeitung (Newark, N. J.) 

Deutsches Arehiv. fur Klinischc Medizin • 

Herichte der Deutschen Botanischen Gesellschaft 
Pieutsche Botanische Monatsschrift c 

Deutsche Buchdruker-Zeitung 

Zeitung des Vereins Deutscher Fisenbahn-Verwalt- 
ungeii 

See Zts. Flektroch, 
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Dent. iCntoi^. Zts. Deutsche lviktoin()l<)Kischc Zcitsclirift (fotmcilv liar- 

liner Eftt^molo^ische Zeitschrift) • 

©cut. Geol Ges Zts. ^ Zcitschrifil dcr Deutschen GeoloKis(‘lu*ii ( '.(‘siUscliaft 
Deut. Gerber f tg. Deutsche (Berber ZcituiiK • 

Deut. Ind^tg. Deutsche Industrie Zeitung 

Deut. Klinik Deutsche Khnik 

Deut. Meehan. Ztg. Deutsche Mechaniker Zeilnng 

Deut. med Woehensehr Deutsche inedizmischc Wochenscln ift 

Deut. Monats Deutsche Monatsheftc • 

Deut. Naturf. Bcr. Anithcher Hericht der . Versainmlitiii; Deiilsi lier 

Natiirforseher und Acr/te ^ 

Deut. Katurf Festschr l''estschnft fur die 59 •\'ersainmlimi; Deutsi'her 

Naturforscher und Aer/te 

.^jycut Naturf. Tagebl. Tageblatt der. Versauunlung IVij^sc^er Natiiifni- 

** « • .scher und Aeiz^ i 

• Deut. Naturf. Versanitnl Bcricht uber die versanimlung dei Deut^elien Natv^; 
Ber. forscher und Aerzte 

Deut. Poly. Ztg. Allgenieinc Deutsche Polvteelinisclu' Zeituiig (11. 

('.rothe) * 

Deut. Phys C'.es Verb Verhandlungen der Deutschen Phy'fh.i'ischen (hsell- 
schaft ) 

Deut Tech. Ztg. Deutsclie Techniker Zeitung 

Deut. Topfer Ziegl Zlg. Deutsche Topfer und Ziegler Zeitung 
Deut Vierteljahrselir OelT. Deutsche \’ierteli.ihrssclinft fur ('.e'^indhvitspdej^e 
•pGesuiulh. ' 

Deut. Zoo) Ges vSee Z<h) 1 An/. 

Deut Zool Cfes. \Tih Verhandlungen der Deutschen Zoidogiscluu (hscll- 

schaft 

Deut. Zts Chirurg. Deutsche Zeitschrift fur ChirtirKH 

Deut Zts Thiermcd Deutsche Zeitsclnift fur Thiei meihoji und Ncrghuh- 

t^de Pathologic 

Deut. Zuckerind Deutsche Zuckenndustne , 

Devon .Assoc. Trans Transactions of the De\onshue .Xssonaliou foi the 

Advancement of Science. I.itei.ituie and Art 
Devon & Cornwall Il.itur See Plyinoulh Inst Tratis 
Hist. Soc 

Diamant Ztg Diainant, (das-Industrie Z(,ituu.g 

Dietet. Hyg Gaz. Dietetic and Hygienic (ia/i'tte, The 

Dijon, Ae.ul Sci Mem Memoires de P Academic des Sciences, \it,sel Hi lies 

Lettres de Dijon 

Dijon, J Agric. Journal d’Agncullure de la Cole d’Or 

Dijon, Seances Acad. Seances pubhques de rAcademie des Sciences, Aits, 

• * et Belles-lA'ttres de Dijon 

Dinant, Soc Natur. Bull Bulletin de la Societe des Naturalistis Diii.intais 
Dingl. Poly. • Dinglers Polytcchnisches Jourii^d 

Donders, Archiv Archiv fur die Hollandischen HeUrage /ur Natui- und 

Heilkunde 

Dorpat, Archiv Archiv fur die Naturkunde Liv-, Dsth , und Kurlands 

L^rpat, Biol. Naturk. Biologische Naturkind. 

iJorpat, Naturf. Ges. Sec Arch. Nat. { Dorpat j 

Dorpat, Naturwiss. Abh. Naturwissenschaftliche Abhaiidlungen aus Dorjiat 
Dorpat Pharm. Inst. Arb. Arbcitcn des Pharinakologischen Institutes zu Doipat 
Dorpat Sitzber. Sitzungsberichte dcr Naturforscher-Gesellschuft bei 

^ der Universitat (JurjcAv) Doipat 

Dorpat vSehr. Schriften herausgegeben jjon der Naturforschgi 

Gesellschaft bei der Universitat (Jurjewj Dorpat 
Dorset Field Club Proc. Proceedings of the Dorset I^atural Hjstory and Anti- 
quarian Field Club 
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Douai Mem. Soc. Agric. 
Doubs Soc. Igmul. Riem. 
Dove Rep. Physik. 


Dresden Ausz. Protokol. 

• 

Dresden Denk^hr. Natur- 
wiss. Ges. Isis. • ^ 

Dresden Entom. Ver. “Iris” 
Corresp.-Bl. w 
Dresden Is^s festscnr. 

t)ftsden Isis Sitzber. 

Dresden, fahr. Natur. 
Heilk. 

Dresden, Mitth. Poly. 

Schule , • 

Dresden, Schr. Ges. 

Mineral. ^ 

Dresden, • Sftzber! Natur. 

Heilk. 

D. R. P. 

Drug. Circ. 

Drug Topics 
.Dublin, GeoJ. Soc. J. 
Dublin, Hasp. Chz. 

Dublin J. Med. Chem. 

< Sci. 

Dublin J. Med. Scv. 

Dublin Med. Trans. 

Dublin Micro. Club 
Dublin, Natur. Hist. Soc. 
Proc. 

Dublin Natur, Field Club 
Dublin, Pc.tiiol. Soc. Proc. 
Dublin Quart. J. 

Dublin Quart. J. Med. 
Dublin, Roy, Soc. ].• 
Dublin Soc. J., Dublin Soc. 
Trans. 

Dublin Soc. Sci, Procp 
( 

Dublin Soc. Sci. Trans. 

Dublin, Zool. Bot. Assoc. 
Proc. 

Dudley, Geol. Soc. Proc, 
Dumfr. Gallow. Soc, Trans. 


'• »■! 
Dunkerque, Mem. Soc. 
Kncour..< 

Durham Univ. Phil. Soc. 
Proc. 


Memoires dt Ij^ Soci^t^ d' Agriculture, dei Sciences, et 
d’Arts, seaift a Douai , 

Memoires de la*Soci6t6 d’EmuJ^tion dg Departement 
du Doubs 

Repertorium der Physik. Enthaltend eine tollstandige 
Zusammenstellung der neuern Fortschritte dieser 
Wissaischaft 

Auszflge aus den Protokollen der Gesellschaft fur 
Natur- und Heilkunde in Dresden 
Denkschriften der Natunvissenschaftlichen Gesell- 
schaft Isis zu Dresden . 

See Iris 

• 

Festschrift der Natunvissenschaftlichen Gesellschafj^ 
Isis in Dresden • • ^ 

Sitzungsberichte und Abhandlungen der Naturwissen- 
schaftlichen Gesellschaft Isis in Dresden 
Jahresbcrichte fiir 1858-60 v. d. Gesellschaft fflr 
Natur- und Heilkunde in Dresden 
Mittheilungen der K. Sachs. Polytechnischen Schule 

Auswahl aus den vSehriften der unter Werner’s Mit- 
wirkung gestifteten Gesellschaft fiir Mineralogie 
Sitzungsberichte der Gesellschaft fiir Natur- un^ 
Heilkunde • " 

German Patent (Deutsches Reichs-Patent) 

Dniggist’s Circular 

Drug Topics, New York 

Journal of the Geological Society of Dublin 

Dublin Hospital Gazette . 

Dublin Journal of Riedical and Chemical Science 

The Dublin Journal of Medical Science 
Dublin Medical Trairsactions 
Sec Irish Natur. 

Proceedings of the Natural History Society of Dublin 
See Irish Natur. 

Proceedings of the Pathological Society of Dublin 
The Dublin Quarterly Journal of Science 
Dublin Quarterly Journal of Medical Science 
Journal of the Royal Dublin Society 
Transactions and Journal of the Dublin Society 

The Scientific Proceedings of the Royal Dublin 
Society 

The Scientific Transactions of the Royal Dublin 
Society 

Proceedings of the Dublin University Zoological and 
Botanical Association 

Transactions of the Dudley and Midland Geological 
and Scientific Society * 

yhe Transactions and Journal of Proceedings of the 
Dumfriesshire and Galloway Natural History and 
Antiquarian Society 

Memoires de la Soci6t4 Dunkerquoise pour PEa- 
couragement des Sciences, des Lettres, et des Arts 
Proceedings of the University of Durham Philos6phical 
Society 
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Dyer, Calidb Ptr. 

• 

Dzondi, Aeskvlap • * 
Kastbour^ Natur. Hist. 

Soc. Papers (& Trans.) 
Eastbourne Natur. Hist. 
Soc. Proc. 

Eastbourne Natur. Hist. 

Soc, Trans. 

Echange 

• 

Eckhard, Beitr. 

Eclairage Elect. • 

itfcl^t. Med. J., Cincin. 
Econ. Geol. 

Ecu. P. , 

Edinb. Bot. Soc. Proc, 

Edinb. Bot. Soc. Trans. 
Edinb. Field Club Trans. 


Dyer, Cglicft Printer, Bleacher, Finisher, and Textile 
Reviey* 

Aeskulap • 

Papers (Transactions) of the Eastbourne Natural 
History Society 

The Sixth Annt|al Report of the Eastbourne Natural 
History Society. 

Transactions of the Eastbourne Natural History 
Society \ 

I’Echange. Organe (Mensuel) des Naturalistes de la 
Region Lyonnaise ... • * 

Beitrage zur Anatomic und Physiologic 
I’Eclairagc Electrique. Revue xflyibdomadaire) 
d(el)’Elcctricite 

Eclectic Medicalfjoumal, Cincinnati 

Economic Geology ’ ^ 

Ecuador Patent 

Proceedings of the Botanical Society df Edinburgh 
for the years 185&'5(> 

Transactions of the Botanical Society of* Edinburgh 
Transactions of the Edinburgh Naturalists' Field 
Club 


Edinb., Fish Bd. Rep. 

0 Edinb. J. Med »Sci 
Edinb. J. Natur. Gcogr. 
Sci 

Edinb. J. vSei. 

Edinb, Med. Chir. Soc. 
Trans. 

Edin. Med. J. 

Edinb. Mem. Wern. Soc. 
Edinb. Monthly J. Med. 

Sci. •* 

Edinb. Natur. Soc. Trans. 


Edinb. N. Phil. J. 

Edinb. Phil. J. 

Edinb. Plin. Soc. Trans. 
Edinb. Proc. Phys. Soc. 

E(^nb. Roy. Coll. Physns. 
Dab. Rep. 

Edinb. Roy. Soc. Proc. 
Edinb. Roy. Soc. Trans. 
Edinb. Trans. Scot. Soc. 
Arts 


Annual Report of the Fishery Boar d for Scotland 
Edinburgh Journal of Medical Science o 
The Edinburgh Journal of Natural and Geographical 
Science 

The Edinburgh Journal of Science 
Transactions of the Medico-ChirurgicaJ Society of 
Edinburgh 

Edinburgh Medical Journal ' 

Mftnoirs of the Wernerian Natural History Society 
Edinburgh Monthly Journal of Medical Science 

Transactions of the Edinburgh Field Naturalists’ and 
Microscopical Society, instituted as the Edinburgh 
Naturalists’ Field Club 
The Edinburgh New Philosophical Journal 
The Edinburgh Philosophical Journal 
Transactions of the Plinian vSociety 
Proceedings of the Royal Physical Society of Edin- 
burgh 

Reports from the Laboratory of the Royal College of 
Physicians, Edinburgh 

Proceedings of the Royal Society of Edinburgh 
Transactions of the Royal Society of Edinburgh 
Transactions of the Royal Scot/ish Society of Arts 


Eisen Ztg. 

Ukaterinburg 

Elberfeld Naturwiss, Ver, 
Jahr. ^ 

Elec. Rev. 

Elec. Soc. Trans. 

• 

Elec. Tclegr. Rev. 

Elec. World 

Electrician 

Electricite 

Electrochem. Met. Inch 


' Eisen Zeitung 
See lekaterinenb. 

Jabres-Bericht des NaturwissenschaftJichen Vereins in 
Elberfeld 

The Electrical Review 

The Transactions and Proceedings of the London 
Electrical Society 
The Electric Telegraph Re.iew 
Electrical World 
The Electrician 
FElectricite 

Electrochemical and Metallurgical Industry 
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lUektrochejn Zt'4 
lilektrotccli Zts. 

Ivlliott Soc. J, 

Ivlliott Soc' Proc. 

Klsnor, Mittli. 

Kmdeii Naturf. (ks, Jahr. 

ivnideii Naturf (ks S(’hr. 

t 


l{]iK. Digest 
ICng Mag. 

Ivng. Mitiinir (Ivng. Mm. 

lUi News 
l{iig. Record 
c 

Ivngiiioer ^ . 
l{iigiiicers' J. ^ 

C 

l{iigineers vSoc Tians. 

Ivngl Mech. ^ ( 

I{ngler, Bet 

Ikigiais, 1/ 

Ivntoni Annual 
i'mtoin Mag. 

I'Aitoni. Medd ('Kjohenli ) 

lintom Month Mag. 
Rntoin. Nadir 
Ivntoni. Record 
Ivntoni. ,Soc. Trans 

Ivntoni. Tidskr. 

Ivntoi\iplogica Ainer. 
Kntomologik 
Iv. P. 

Ivpicure 

Ivpiileiii tsoc. Trans. 
Kpinal (Vosges) Ann. 
Ivrdel. Muz.-Ivgyl. Ivrlv'k, 


Krdmaim, vSveriges Geol. 
Undersuk. 

Krfurt, Abh. Akad. Wi.ss. 
Krfurt, Akad. Jalir. 

IJ'ifurt, Denkschr. 

Ivrfurt, Nova Aeva 


Klektrochenifsdip Zeitschrift r 

IvlectrotechnisAic Zeitschrift , 

Journal of the Ivlliott vSocietf o^ Natural History 
Proceedings of the Ivlliott Society of Natural History 
See Chem. Tech Mitth. ^ 

. .Jahresbericht der Natiirforschendcn Ge.scllschaft 
in Ivmden 

Kleine vSchnften der Naturforschenden Gesellschaft in 
Rmden 
Tvnginecring 

Kngincering and Contracting 
Engineering Digest 
Ivnginccring Magazine, Tlie< 

Ivngineering and Mining Journal, The 

< 

Ivngineering News 

Ivnginering Record, Building Record and Sanitary 
Ivngineer 
Ivngineer, The 

TJie Engineers' Journal and Railway (lazette of India 
and the Colonics 

Society of Ivngincers. Transactions 
Ivnglish Mechanic 

Botanische Jahrinicher fur Systeniatik, PflanzcugC' 
.schichte und Pllanzengeographie 
Engrais, 1/ 

The Ivntoinologist’s Annual 
The Ivntoiiiological Magazine 
Ivntomologiske Meddelelser udgivne af Ivntoiiiologisk 
Forcnuig 

The ivntoinologi.st’s Monthly Magazine 
Entoinologische Nachrichten 

The Entomologist’s Record and Journal of Vaiiation 
The Transactions of the Entomological Society of 
I^ondon 

Ivnlomologisk Tidskrift pa Foranstaltandc af Ivntomo- 
logiska horeiiingen i Stockholm 
Iviitomologica Americana 
The Entomologist 
Ivnglish (British) Patent 
Ivpieure, The 

Transactions of the Ivpidemi»logdcal Society of Lpii 
don 

Annalcs de la Socide d’EmuJation du departenient des 
Vosges 

Az Ivrdelyi Muzcum-Egylet Kiadvanyai Ertekezesek. 
(Publications of the Transylvanian Museum Asso- 
ciation. Memoirs) 

Sveriges geologiska Undersukning, pa, olTentlig 
bekostnad, utford under Ledning af A..Krdmann 
Abhandlungeii der Kurfurstlich Mainzer Akademie 
nutzlicher Wisscnschaften zu Erfurt 
J?\Iirbuchcr der koniglichen Akademie gemeinniitziger 
Wisscnschaften zu Ikfurt ^ 

Denkschrift der Akademie gemeinniitziger Wissen- 
schaftcii in Krfurt 

Nova Acta Academiae Electoralis Moguntinae 
Scientiarum utilium quae Erfurti est. 
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Ergeb. Physjpl. 

I^rlangen, Abh. 

• • ® 

Erlangen Anat. Inst 

Erlangen, •Mitth. Phys. 
Med. Soc 

Erlangen Pliys Med Soc. 

vSitzber. 

ErytHea 

Essex Field Club Proc. 
Essex Field Club Sjjcc. 

Mem. I 

F^sex Field Club Trans 
E.siej^Inst Pull 
‘Essex Inst Comrnun. 

ICssex Inst Proc 
Essex Natnr. Hist Soc J 
Essex Natlist. 

Essig. Ind. 

Etudes Gites Miiieraux 
Eure, Pull Acad Eliroic 
Eure, J Agric 

Ewre, Rccueil 'I'rav 


Eure, Soc Agric Pull, 

Eure, Soc, Agric Rccueil 

livkoiiyv 
Exner. Rep 
Exper. Sta. Rcc 
Eyr 

Fachgenosse 

Falaisc, Mem .S(jc' Acad 

Farben Ztg. 

Farb. Ztg. 

Fcchner Centr 

Fcclfher, Rej). * 

» Fed. Inst, Miii. Engiii. 
Trans. 

Fer, 

Ferussac, Pull. Sci Math. 

•Fegissac, Pull. Sci Natur. 
FeuiUe Jjunes Natur. 

Field Mus. Natur. Hist. 

t 

Fij. P. 

Fin. P. • 

Finistere Soc. Sci. Pull. 

Finlande Soc, Geogr. 

Finska Lak. Sallsk. Haudl. 
Finska Vet -Soc. 


Ergebnis.se dJr Physiologic. Wiesbaden 
Abhandluli|en der Physikah'^ch mcdicinischen 
Societaf in F>langen ^ 

See Pietr Morphol 

Wissenschaftliche Mittheilungeii dcr PhyMkalisch- 
inedicinischen vSocietat zu l{rlaugen 
Sitzungsberichte der Pliysikalisi-hMcdi/imHln u 

Socictat /II (in) Ivrl.iiigeu 

Erythca A Journal of Potany, Wesf Amciican and 
General * 

Journal of Proceedings of tl^' Es%-\ Field Chd) 

Es.sex Field Club Spcci.il Memoijs 

Transactions of the Essex lucid Club 

Pullcliii of the Ivs#‘\ Institute 

Comimmicatioii.s lead before the Ivssex luslitidc 

Proceeding.s of the E.ssex Institute 

Journal of the lissex Countv X.itui.il 1 IjM(h> Sogetv 

The Essex Naturalist , 

Deutsche Essigmdustrie * 

See I'rance (btes Min Etudes f* * , 

Pulletin de I'Acadeinie libroicicniie 
Journal d’Agricultu^e, de Mediinicfel des S leiices 
accessoires • ^ 

Rccueil dcs Tr.ivaux de la Societe Fibre d'Agiiculture, 
des vScieiices, des Arts et des Pelles I.etlies du 
departinente de I'Euie 

Pulletin de la .Societi!' (rAgriciiUute, des Sciences, et 
de.s Arts du depart enient de FEure 
Rccueil de la Society- d’Agricultuie, Sluices, Aits, et 
P^llcs-I.ettres du dei>artenient de I'lvurs 
A' NIagyar Tudos Tais.isag’ h,vknnv\ri 
Repertoriiini der Plnsik 
Experinunt Station Record 
Eyr, et Medicinisk Tidssknft 
Fachgenosse, I )er 

Meinoires de la .Societe .Acaduiiiipie des Science.^, 
&.C , de I'alaise 
Farben Zeitnng 
Farber Zeitung n.ehne’s) 

Centralblatt fur Naturwissciisi haftin iiiid Anthro- 
pologic 

Repertoriuni der Expeiiinent.d Ph\sik. 

Transactions of the Federated Institution of Mining 
lingincers 
I'eiTuni, Halle 

Pulletin des Sciences MathematK, . Aslionomitpies, 
PhysKjiies, et Chiiniijues par Ic Paroii de F'ernssac 
Pulletin des .Sciences Naturelles et de (kologie 
Feiiille dcs Jeunes Naturalistes 

Field Mu.seuin of Natural HLstAiy, Chicago, Pubbea- • 
tioti 

Fiji Islands Patent 
Finland Patent * 

Bulletin de la Societe d'Etmles Scientiliques du* 
Finistere 
See Fennia 

Finska Lakare Sallskapets iiaiumngar 
See Helsingfors, Bidrag Helsingfors, 6f\ers 
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Firenze Accad. Georgofili Atti della Reale Accademia Economicc|jAgraria dei 
Atti Georgofili dr Firenze 

Firenze, AniL Mus. Fis. Annali del R. Kluseo di Viska e Storia Naturale • 

Firenze, Ann. Mus. Imp. Annali del Museo Imperiale di Fisica e 5toria Naturale 

di Firenze t 

Firenze Congr. Bot. Atti Atti del Congresso Tntemazionale Botanico tenuto in 
Firenze nel mese di Maggio 1874 
Firenze, Mem. Soc. Ital. See Modena 

Firenze, Opusc,*Sci. Collezionc d’Opuscoli scicntifici. 

Firenze R. Insf. Pubbl. Pubblicazioni del R. Istituto di Studi Superiori Pratici 
- - e di Perfezionamento in Firenze 

Firenze Soc. Georgofili Atti Atti della (Real) Societa Economica di Firen* ossia 
de’ Georgofili 

Firenze Soc. fStifdi ^Geogr. See Riv. Geogr. Ital. 

Boll. * • 

fFKira Flora oder Allgemcine Botanische Zeitung 

Flore Jardins Annales d’HorticuIture et de Botanique, ou Flore des 

• Jardins du Royaumc des Pays-Bas ‘ 

Flore Serres , Flore des vSerres ct des Jardins de TEurope 

Florence * * vSee Firenze 

Flbrke, Report. * Repertorium des ncucsten und wissenwiirdigsten aus 

dor gesammten Naturkunde 

Foldt. Kdzldn ^ Foldtani Kozlony, Havi folyoirat kiadja a Magyarhoni 

,, f Foldtani Tarsiilat 

Folia Clin I'olia clinica chimico et miscroscopica , f 

Folia haeniatol. Folia haematologica 

Folia Therap. Lond. Folia Therapeutica, Tendon 

Forbes, Med. Rev. The British and Foreign Medical Review, or Quarterly 

Journal of Practical Medicine and Surgery 
Forsch. Agr.-Phiys. Forschungen auf dem Gebiete der Agrikultur-Physik. 

Fdrster, Allg. Bauztg Allgemeine Bauzeitugg 

c Fortschr. Chem. Fortschrittc der Uiemie, Physik und Physikalischen 

chemie 

Fortschr. Med. Fortschrittc der Medicin. 

Fortschr. Phys. Die Fortschrittc der Physik. 

Fortschr. Rontgenstr. Fortschrittc auf dem Gebiete der Rontgenstrahlen 

Fortschr. Theerfarben- Fortschrittc der Theerfarbenfabrikatioil und ver- 
Fabrikation wendter Industriezweige 

Foundry e Foundry, The 

F, P. French Patent 

France, Congr. Med. Chir. Conpes Mcdico-Chirurgicale de France 
France, Congr! Sci. Sessions des Congres Scientifique? de France 

France Gites Miner. Etudes Etudes des Gites Mincraux de la France ' 

France, Inst. Provinces Annuaire de ITnstitut des Provinces et des Congres 
Annuaire Scientifiques de France • 

France, Inst. Provinces Meraoires de ITnstitut des Provinces de France: 

Mem. Sciences physiques et naturelles 

France Soc. Agric. Bull. Bulletin des Seances de la Soci6t6 Nationale d’ Agri- 
culture de France 

France Soc. Agric. Mem. Memoires publics par la Soci6t6 Nationale d’A'gri- 
« culture de France 

France Soc. Bot. Bull. Bulletin de la Soci6t6 Botanique de France 

France Soc. Entom. See Abeille., Paris, Soc. Ent. Ann., Paris, Soc. Ent. 

• Bull., Rev. Ent. 

‘Franc Soc. Miner. Built Bulletin de la Soci6t6 Mineralogique de France. 

/ Bulletin de la Soci6t6 Francaise de Mineralogie. 

t ' ' c (Ancienne Soci4t4 Mineralogique de France) 
France Soc. Zool. See Paris, Cans. Sci. 

mnee Soc. Zool. Bull. Bulletin de la Soci6t6 Zoologique de j^ance 
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France Soc. Zool. Mem. 
Frankfurt* 

* Frankfurt, Jahr. Phys. Ver. 

t • • 

t 

Frankf, Ver. Pflege Phot. 
Frankfurt, Zool Garten 
Frankfurter Zts. Pathol. 
Franzos Ann. 

Freiberg, Jahr. Berg. Hutt. 

Freiburg, Beitr. 

I Freiburg, Ber. 

• • 

Frcie K. 

Frelon 

Fries, Bot Notiser 
Froriep, Notizen 
Fiihling’s Ztg. 

Gac. ind 

Gand, Ann. Soc. Agric. 

Gand, Ann Soc. Med. 

, Gand, Bull. Soc. Med. 

Card, Apcrcu Trav. 

Card, Mem. Acad. 

Card, Notice Trav. Acad. 
Garden & Forest 

Gardeners Chron 
Garnett, Ann. Phil. 

Garten-Flora 

Garten-Ztg. 

Gartenwelt 
Gas World 
Gaz 

Gazz. del. Clin. 

Gazz. med. ital lomb. 

4)azz. Chira. Ital. • 
Geelong Field Natur. Club 
Gehlen J. # 

Gendrin, Trans, Med. 
Geneeskundig Mag. 

Geneve, Archiv. 

^Geneve, Bull. Soc, Omith 
Suisse. 

Geneve Conserv. Bot. An- 
nua ir& 

Geneve, Inst. Natl. Bull. 
Genev^, Inst. Natl. Mem. 
Geneve, Mus. Hist. Natur, 
Ann. 

Geneve, Recueil Trav. Soc. 
Med. 

Geneve, Sop. Geogr. Mem. 


Memoires 4 ^e la Soci^t^ Zoologique de France 
See Scnc^cnbcrg 

Jahrbuih zur Verbreitung natur>\isscnschaftlicher 
Kennlnissc, veranstaltct vom •Physikalischen 
Vercin zu Frankfurt a/Main 
See Wien, Photogr. Correspond 
Dcr Zoologische C*arten Frankfurt a/M. 

Frankfurter Zeitschrift fur Pathologic 
Fraiizosische Anualen fur die allgjpmcine Naturges- 
chichte, Physik, itc. • 

Jahrbuch fur den Berg- und HuttciV^^^n. Ilcrausg. 

von der Kdnigl. Bcrg-Madelhic z^Freiberg 
Beitragc zur Rheinischen NatiugO|(roichte 
Bench tc uber die VerhandliRT^n der Naturfor- 
scheiiden Gescllschaft zu Freiburg iT ^ 

Freie Kunstc * ^ 

Lc Frelon. Journal d’Hntomologie descriptive * 
Botaniska Notiser 

Notizen aus dem Gebietc der Natur- und Hcilkiunde 
Fiihlings landwirtschaftlichc Zeitung » 

La (taceta industrial • 

Annalcs de la vSoci6t6 Royalc d’Ag»iculture et de 
Botaiiique 

Annales dc la vSociel^ de McdeciLf: de Gand 
Bulletin de la Society de Medccine de Gaud 
Notice ou Apcrcu analytique des Travaux de 
I’Acadcniie Royalc du (»ard 
Memoires de I’Academie du Gard 
Notice des Travaus del’Academie du Gard 
Garden and Forest A Journal of Horticulture, 
Landscape Art and Forestry * 

'the Gardeners Chronicle 

Annals of Philosophy, Natural History, ChemiiJtry 
&c. 

Garten-Flora 

Neuc allgcmeinc Deutsche Garten- und Blumen- 
zeitung 

Gartenwelt, The 
Gas World, The 
Le Gaz 

Gazzetta della Clinichc 

Gazzetta mcdica italiana lombardia, Milano 

Gazzetta Chiinica Italiana 

See Wombat 

Journal fur dei Chemie und Physik 
Transactions Mcdicalcs 
Geneeskundig Magazijn 
See Archives vSei. Phys Nat. 

Bulletin de la Socicte Ornilhologique Suisse 

Annuaire du Conservatoire du Jardin Botanique de 
Geneve 

Bulletin de ITnstitut National Genevois 
Memoires de ITnstitut National Genevois 
See Rev. Suisse Zool. ^ 

Recueil des Travaux de l^Sokiftt^ Medicale de Geneve 
Memoires de la Soci6t6 de Geographic dt Geneva 
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t 

* Geneve, vSoc. Phys. Mem. Memoires de «la Soci4t6 de Physique ct ^d'Histoire 
Naturelle de 9«neve 

Genie civ. Genie Civil o 

Genova # See Congr. Bot. Int. Atti. 1892 ” ^ 

Genova, Ann. Mus, Phys. Annali del Museo Civico di Storia Naturalei 
Genova, Gioni. Gioraale degli Studiosi di Lettere, lienee, arti e 

Mestieri 

Genova, Mem. Accad. Memoire dell’Accaderaia Imperiale delle Scienze di 
• Genova 

Genova, Mem. Ligure. Memorie dell’ Istituto Ligure 
Genova, Mem. foe. Med. Memorie della Societa Medica di Emulazione di 
^ Emul. . Vi * * Genova ® 

Genova Mus. CivlNton, Annali del Museo Civico di Storia Naturale di Genova 
Genova Mus. !^lf ?kiat. Bollettino dci Musei di Zoologia e Anatomia Com- < 
Comp. Boll* parata della R. Universita di Genova ' < 

Ge^qya, Soc. Ligust. Atti Atti delli Societa Ligustica di Scienze Naturali e 
Geografiche 

Genova Univ. /Vtti Atti della R. Universita di Genova 

Geogr.^oc. J. Journal of the Royal Geographical Society of London 

Geogr. Soc. Proc*. • Proceedings of the Royal Geographical Society and 

« Monthly Record of Geography 

Geogr. Soc. Suppl. Pap. Royal Ceograhical Society. Supplementary Papers 
Geol. Mag. Geological Magazine 

Geol. Survey, pan. ^ Geological Survey, Canada 

Gera, NatuAviss. Jahr. Jahresbericht der Gesellschaft von Freunden der ^ 
Naturwissenschaften in Gera, nebst Nachrichten 
fiber den Naturwissenschaftlichen Verein in ^hleiz 
Gerber ^ Der Gerber 

Germar, Mag. h)ntoni. Magazin der Entomologie 

Gerraar, Zts. Ento^. Zcitschrift fiir die Entomologie 
Gergonne, Ann. Math. Annales de Mathematioue 

Gesundh. Ing. Gesundheits-Ingenieur * 

G^. Ztg. Wieck's Gewerbezeitung 

Gewerbebl. Schw. Schweizerisches Gcwerbeblatt 

Gewerbebl. Wiirt Gewerbeblatt aus Wurttemberg 

Gewerbeh. Gewerbehalle 

Gewerks Ztg. Oesterreichische Gewerkszeitung 

Giessen, Oberhess. Ges, Berichte der Oberhessischen Gesellchaft fiir Natur- 
Ber. • ^ und Heilkunde 

Gievel, Zts. See Zts. Gesammt. Naturwiss. 

Gilbert, Ann. Phys. See Ann. Phys. 

Gill. Tech. Micro. Repos. Technical and Microscopical Repository 
Giom. Arcad. Giomale Arcadico di Scienze * ’ 

Giom. farm. chim. Giomale de farmacia, di chimica 

Giom. Gen. civ. Giomale del Genio civile • 

Giron. 1st. Lomb. See Bibl. Ital. 

Giom. Mineral. Crist. Petr. Giomale di Mineralogia, Cristallografia e Petrografia 
Gironde Comm. Meteorol. See Bordeaux Soc. Sci. Mem. 

Gironde, J. Med. Journal Medical de la Gironde 

Gistl, Faunus Faunus 

Glasgow. Inst. Engin. , Transactions of the Institution of Engineers and Ship- 
Trans. builders in Scotland ^ 

Glasgow Med. Chir. Soc. Transactions of the Medico-Chimrgical Society of 
Trans. Cidasgow 

Glasgow Med. J. Gliwgow Medical Journal 

Glasgow Na&r. Hist. Soc. ‘ Proceedings and Transactions of the Natural History 

Proc. 8f Trans. ^ Society of Glasgow 

Glasgow PatK. Cllti. Soc. Transactions of the Glasgow Pathological and Clinical 
Trans. vSociety 
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Glasgow Plil. Soc. Proc. 
•Glashfitte 
Glas-Ind. t 
Gleanings Sci. 

Globe 
Glflckauf 
Good Roads 

Goodsir, Ann. Anat. 
Physiol. 

Gordon Coll. Phot. Assoc. 
Gdrlitz, Abh. 

^ Gdtheborg, Handl. 

tdtheborg, Nya Handl. 

Gdttingen, Abh. 

Gdttingen, Comment. 
Gflttingen, Nachr. 


Gdttinger Studien 
^Gdttingen, Studien Ver. 

Grafe, J. Chir. Augen- 
heilk. 

Graph. Mitth. 

Graubflnden Naturf. Ges. 
Jahr. 

Gravenhage, Athenaeum 
Gravenhage, Inst, Ingen. 
Tijdschr. 

Gravenhage, Inst. Ingen. 
Uittrek. 

Gravenhage, Inst. Ingen. 
Verb. 

Gravenhage, Inst. Ingen. 
Verslag. 

Gravenhage, Tijdschr. 

(Graves, Natur. J. • 
Graz Hot. Inst. Mitth, 
Graz, Unters. Physigl. 
Histol. 

Great. Brit. Phil. Soc. 
Greifswald Naturwiss. Ver. 
Mitth. 

• Grenoble, Acad. Delph. 
BuU. 

Greville% 

Gronin^, Ann. Acad. 
Gruitlmisen, Neue Ana- 
lekt 

Grunert Archiv. 

Gnmert, Meteor. Optik 
Gnat. P. 


Proceedipgl of the Philosophical {Society of Glasgow 

Glashiitt^ Die 

Xjlas-InSustrie, Die 

Gleanings in Science 

See Geneve Soc. Geogr. Mem. 

Gluckauf; Berg- und Huttenmanni.sche Zeitschrift 
Good Roads 

Annals of Anatomy and Physiology 

• 

See Wombat. \ 

Abhandlungen der Natui^orsc^endeiJ Gescllschaft zu 
Gdrlitz y 

Gotheborgs Kongl. Vetenskapsy^^ Vittirlicts Sam- 
hMles Handlingar • 

Nya Handlinga*af Kongl. Vettenskaps ^ch Vitterhcts 
Samhallet i Gdtheborg • • 

Abhandlungen der Koniglichen Gcscllscliaft der Wis- 
senschaften zu Gottingen ^ 

Commentationes recentiorcs Societatis, etc. 
Nachrichten von der Georg-Augusts Vniversitat und 
der Kdnigl. Gesellschaft der Wiss^nchaftcn zu (>ot- 
tingen 

Gottinger Studien f 

vStudien des Gottingischen Vercins B^rgmannisclier 
Freunde 

Journal der Chirurgie und Augcn-Heilkunde 

Schweizer graphische Mitteilungen 
Jahresbericht der Naturf orschenden Gesellschaft 
Graubiindens • 

Athenaeum 

Tijdschrift van het Koninklijk Institnut van Inggn- 
ieurs 

Uittreksels uit Vreemde Tijdschriften voor de Leden 
van het Koninklijk Instituut van Ingcnieurs 
Verhandelingen van het Koninklijk Instituut van 
Ingenieurs 

K. Instituut van Ingenieurs. Algemeen Verslag van 
de Werkzaamheden en Notulen der Vergafleriiigcn 
Tijdschrift voor Hntomologie, door de Nederlandsche 
Entoraologische Verecniging 
The Naturalists’ Journal and Miscellany 
Mittheilungen aus dem Botanischen Institute zu Graz 
Untersuchungen aus dem Institute fur Physiologic und 
Histologic 

See Victoria Inst. J. 

See Neu-Vorporamem Mitth. 

Bulletin de I'Academie Delphmale, ou Soci^t6 des 
Sciences et Arts de Grenoble 
Grevillea, a Quarterly Record of Cryptogamic Botany 
and its Literature 

Annales Academiac Groninganae • 

Neue Analekten fiir Ei;d- und Himmels-kunde 

• 

Archiv fur Mathematik und Physik , » 

Beitrige zur meteorologischen Optik, efje. 

Guatemala Patent 
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Guia Minero 
Guillemin, Arqjiiv. Bot. 
Gummi-Ztg. 

Gunsburg, Zts. Klin. Med. 


Gurit, Mag. Ges. Thier- 
heilk. 

Guy’s Hosp. Re/ 

Haarlem Kolai. ly 
Bull. 

Haarlem, Mus.^^yler 
Archiv. f 
Haarlem, Natuurk. Verb, 
^atsch. Wet. 

Haaxryan, Tijdschr. 
Habana Acad. Ani^lcs. 

Haeser, Archiv. M^d. 

Hage 

Hahnemann. Mont^. 
Haidinger, iilAi. 

Haidinger, Ber. 

Hainaut Soc. Mem. 

Hall, Bijdragen 
Halle, Abr. NaturMiss. 

Ver. ' 

Hglle ^ux cuirs, La 
Halle, Jahr. Naturwiss. 
Ver. 

Halle Kryptog. Lab. 

Halle, Naturf. Ges, Abh. 

Halle, Naturf. Ges. Ber. 
Halle, Katulf. Ges. Ncu. 
Schr. 

Halle, Zts. Ges. Naturwiss. 
Hamburg, Abh. Geb. 

Naturwiss. 

Hamburg Bot. Ges. 
Hamburg, Mitth. 

i 

Hamb. Mus. Ber. 

Hamb. Mus. Jahr, 


Guia del Mifterp. Periodico cientifico, industrial y 
mercantil • * 

Archives de Botanique, ou R^iC 1 #eil Meisuel de Me- 
moires originaux, etc. 

Gummi-Zcitung 

Zeitschrift fur klinische Medizin, mit dem Verein fhr 
physiologische Heilkundc in Breslau 
Magazin fur die gesammte Thier-Heilkunde 


Guy’s Hospital Reports 
Mus. # Bulletin van het Koloniaal Museum te Haarlcn: 


Hamb. Mus. Mitth, 


Hamb. 

Abh, 


Naturwiss. Vei. 


Hamb. Ver. Naturwiss. 

Unterh. Veih. 

Hamb. Wiss.,Anstt Jahr. 


Archives du Musec Teyler * 

Natuurkrndigc Verhandelingen van de (Bataafsch)^ 
Hollandsche Maatschappij der Wetcnschappente 
Haarlem 

Tijdschrift voor Wettcnschappelijke Pharmacie, etc. 
Anales de la (Real) Academic de Ciencias Medicaes 
Fisicas y Naturalcs de la Habana 
Archiv fur die gesammte Mcdicin 
Sec Gravenhage 

Hahncmannian Monthly, Philadelphia 
Naturwissenschaftliche Abhandlungen < 

Berichtc uber die Mittheilungen von Freunden der' 
Naturwisscnschaftcn in Wien 
Memoircs et Publications de la Soci4t6 des vSciences, 
des Arts et des Lettres du Hainaut 
Bijdragen tot de Natuurkundige Weten.schappen 
Abhandlungen des Naturwissenschaftlicheii Vereins 
fur vSachsen und ThiH'ingen in Halle 
Halle aux cuirs, La 

Jahresbcricht des Naturwissenshaftlichen Vereins in 
Halle 

See Beitr. Physiol. Morphol. 

Abhandlungen der Naturforschenden Gesellschaft zu 
Halle 

Bericht der Naturforschenden Gesellschaft zu Halle 
Neue Schriften der Naturforschenden Gesellschaft zu 
Halle 

Zeitschrift fiir die gesammten Naturwissenschaften 
Abhandlungen aus dem Gebiete der Naturwissen- 
schaften 

See Bot. Ccntrbl. 

Mittheilungen aus den Verhandlungen der Natur- 
wissenschafllichen Gesellschaft in Hamburg 
Naturhistorisches Museum zu Hamburg. Berichte 
Jahresbcricht uber das Naturhistorische Museum zu 
Hamburg » 

Mittheilung aus dem Naturhistorischen Museum in 
Hamburg 

Abhandlungen aus dem Gebiete der Naturwissen- 
schaften herausgegeben vom Naturwissenschaftlichen 
Verein in Hamburg * 

< Verhandlungen des Vereins fur Naturwissenschaft- 
liche Untcrhaltung zu Hamburg 
Jahrbuch der Hamburgischen Wissenschaftlichen An- 
stalten 
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HampshirenField Club Pap. 
, & Proc. 

Hannover 4rchitekV-’\fer. 
Zts. ^ 

Hannover Jahr. 

Hanndverische Ann. 
Harlem Soc. Holland. Sci. 
Hartford, Trans. 

• 

Harvard Mus. Zool. Mem. 

‘Harvard Mus. Zool. Bull. 

• • 

Harz, Naturwiss. Ver. 
Ber. 

Havre, Cercle Bot. 

Haw. P. 

Haye 

Heart 

Hcdwigia 


Heidclb. Jahr. Lit. 

Hcidelb. Naturhist. Med. 
Fcstschr. 

Heidclb. Naturhist. Med, 
Verb. 

Hcidelb , Verb. 

Heis, Wochenschr. 


Heller, Archiv. 


Soc. 


Flor. 


Helsingfors, Acta 
* Sci. Feiin. , 

Helsingfors, Bidrag Fin- 
lands Natur 0 . Folk. 
Helsingfors, Bidrag Fin- 
lands Naturkann. 
Helsingfors, Faun. 

Fenn. Acta. 

•Helsingfors, Fauna 
Fenn. Medd. 

Helsingfors, Faun. 

Fenn. Notiser 
Helsingfors, Ofvers, Finaka 
Vet.Coc. 

Helv. Chim. Acta 
Henle und Pfeufer, Zts. 
Hermannstadcr Verb. 


Papers and Proceedings of the Hampshire Field Club 

• • 

Zeitschilft des Architekten- und Ingemeur-Vcreins zu 
Hannover. Zeitschrift fur Architektur und In- 
genieurwesen 

. . . Jahresbericht der Naturhistorischcn Gescllschaft 
zu Hannover 

Hannoverische Annalcn fur die gcsainmte Heilkunde 
See Arch. Neerland i 

Transactions of the Natural History ^ociety of Hart- 
ford • • / 

Memoirs of the Museum of Comp^tive Zoology at 
Harvard College ✓§ 

Bulletin of the Museum of Comparative Zoology at 
Harvard Collie, in Cambridge * 

Berichte des Naturwisscnschaftlichen Vereins*ckes 
Harzes zu Blankenburg 

Cercle pratique d’Horticulturc et dc Botanic^ue de 
I’arrondisscment du Havre: Bulletins 
Hawaiian Patent * * 

See Congr. Int. Hyg. C. R., 1884 • 

Heart * 

Hedwigia. Ein Notizblatt fur Kiyptogamische Stu- 
dien nebst Repertorium fur Kryptogatiische Litera- 
tur. Hedwigia. Organ fur (spcciellc) Krypto- 
gamenkunde (und Phytopathologie) nebst Reper- 
torium fur (Kryptogamischc) Literatur 
Jahrbucher der Literatur. Verhandlungen dcs Natur- 
historisch-Medicinischcn Vcrcins zu Heidelberg 
Festchrift zur Feier des funfhundcrt#ahrigen Bestehens 
•der Ruperto-Carola dargebracht von dem Natur- 
historisch-Medicinischen Vcrcin zu Heidelberg ^ 
Verhandlungen des Naturhistorisch-Medicimschen 
Vereins au Heidell)crg 

Verhandlungen der in Heidelberg vcrsammelten 
Augenarzte 

Wochenschrift fiir Astronomic, Metcorologie, und 
Geographic 

Archiv fur physiolr^ischc und pathologkche *Chemie 
und Mikroskopie 

Acta Societatis Scientiarum Fcnnicae 

Bidrag till kannedom om Finlands Natur och Folk, 
utgifnu af Finska Vetenskaps-Socicteten 
Bidrag till Finlands Naturkanncdoin, Etnografi och 
Statistik, utgifna af Finska ^etcnskaps-Societetcn 
Acta Societatis pro Fauna et Flora Fennica 


Flora Meddelanden af Societas pro Fauna et Flora Fennica 


Flor. 


Notiser ur Sallskapets pro Fauna et Flora Fecnnica 
,, Forhandlingar 

Ofversigt af Finska Vctcnskaps-Socictatens Fdr- 
handlingar * 

Helvetica Chimica Acta t • 

See Zeitschrift fiir rationelle Medicin 
Verhandlungen und Mitlheilungen de^ Sicbenburg- 
ischen Vereins fiir Naturwissenscliaften in Hermann- 
stadt 
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Hermbstatt, Archiv. 
Hermstadt, Eull. 
Hcrnibstadt, Museum 


Hcrtha 

Herts. Natur. 

Trans. , ^ 

Hessen, Na^tfiist. Verg. 


4 - 


Soc. 


Ifetsinger, Zts. 

Hide and Leather 
High* Wycombe Natur. 

Hist. Mag. • 

Highland Soc. Tr^s. 

• 

Hildesheim Roemcr-Mus. 

Mitth. I 

Himly, Bil|l.t)phthalm. 
Hippone 
Hisingcr, Afh. 

Hobart Town 
Hoeven en Vriese, Tijd- 
schr. 

HofF, Mag. • 


Hoffman, Phytogr. Blatt. 
Holl. P. 

Holland, Beitr. 


Holland, Mag. 

Holmesdalc Natur. Hist. 

Clulj Proc. 

Homme • 


Hooker, Bot. Miscell. 
Hooker, Comp. Bot. Mag. 
Hooker, Lond. J. Bot. 
Hoppe, Bot. Taschenb. 

Horae Soc. Hntom. R^ssi- 
cae 

Horkel, Archiv, 

Horn, Archiv. Med. 

Horn’s Phot. J. 
Homschuch, Archiv. 
Horolog. J. 

Hortic. Soc. J. 

Hortic. Soc. Trans. 
Httfeland, J. Arzn, ♦ 
Humboldt. 

« « • 

Humming Bird 


Archiv der Agriculturchemie ffir denldinde I^and- 
wirthe * , ♦ 

Bulletin des Neuesten und Wissenwiirdigsten aus der 
Naturwissenschaft, etc. - 

Museum des Neuesten und Wissenwiiraigsten aus 
dem Gebiete der Naturwissenschaft, der Kfinste, 
der Fabriken, der Manufakturen, der technischen 
Gewerbe, der Landwirthschaft, der Produkten- 
waaren und Handelskunde, und der biirgerlichen 
Haushaltung, &c. 

Hertha > 

Transactions of the Hertfordshire Natural History 
Society and Field Club • 

Vcrhandlungen des Naturhistorischen Vereins fii^ dps 
Gros# herzogthum Hessen und Umgebung 
Zeitschrift fiir die organische Physik 
Hide and Leather 

The Quarterly Magazine of the High Wycombe Natural 
History Society 

Transactions of the Highland and Agricultural Society 
of Scotland with an abstract of the Proceedings 
Mittheilungen aus dem Roemer-Museum Hildesheim 

Bibliothck fiir Ophthalmologic r 

See Bone ' 

Afhandlingar i Fysik, Kemi, och Mineralogie 
See Tasmania 

Tijdschrift voor Natuurlijke Geschiedenis en Physio- 
logic 

Magazin fiir die gesammte Mineralogie, Geognosie, 
etc. « 

Phytographische Blatter 
Holland Patent 

Hollandsiche Beitrage zu den anatomischen und 
physiologischen Wissenscaften 
Hollandisches Magazin der Naturkunde 
Proceedings and Annual Reports of the Holmesdale 
Natural History Club, Reigate, for the years 1865-67 
L’Hooime: Journal illustre des Sciences Anthro- 
pologiques 

The Botanical Miscellany 

Companion to the Botanical Magazine r 

London Journal of Botany 

Neues Botanisches Taschenbuch fur die Anfanger 
dieser Wissenschaft und der Apothekerkunst 
Horae Societatis Kntomologicae Rossicae variis ser- 
monibus Rossicae usitatis 
Archiv. fur die thierische Chemie 
Archiv. fiir praktische Medizin und Klinik 
Horn’s photo^aphisches Journal 
Archiv Skandinavischer Beitrage zur Natutgeschichte 
The Horological Journal 

Jopmal of the Royal Horticultural Society of London 
Transactions of the Horticultural Society of Hondon 
Journal der practischen Arzneikunde 
Humboldt. Monatsschrift fiir die Gesamten Natur- 
wissenschaften 

The Humming Bird scientific, artistic and in- 

dustrial Review 
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HongkongbP. 

,Huiig.P, 

Hutm. Ztg. ^ 

Hyg. Congr. 

Hyg. Rundschau. 

Hyg. viande 

Ickatcrincnb., Soc, Oural. 

BuU. 

11 Berico 
II Qmtnio 

II. Giamb-Vico 
II Progre^ 

II Subalpino 
<1 Tempo 

III. Insects Rep. 

III. Lab. Natur. Hist. Bull. 

III. Mus. Natur. Hist. Bull. 

Illiger, Magazin 
Illumin. Engin. (London) 
Illust. Hortic. 

I 

Illust. landw. Ztg. 

Illust. Off. J. 

Illust. Wochenschr. En- 
tom. 


Impr. 

Ind. Chim. 

Ind. lait. 

Irid. Text. 

Ind. Ztg. 

Index Med. 

India Agric. Soc. J. 

India, Agric. Soc. Proc. 

Jndia Agric. Soc. Tranj. 

India Bot. Surv, Records 
India Dept. Agric. • 
India, Govt. Records (For. 
Dept.) 

India, Govt. Records 
. (Home Dept.) 

India P. 

India Rev. 

India Rub. J. 

India Bub. World 
Indian Ann. 

Indian J. Med. Phys. Sci. 
Indian Med. Gaz. 


Hongkong Patent 

Hungarian Patent 

Deutsche Hutmacher-Zeitung 

See Congr. Int. Hig. Act.; Congr. Inf. Hyg. C. R.; 

Int. Congr. Hyg. Arb.; Int. Congr. Hyg. Trans. 
Hygienische Run^hau. Berlin 
Hygiene de la viande et du lait, L’ 

Bulletin de la Soci6t6 Ouraliennc d’Amatcurs des 
Sciences Naturelles 
II Berico 
II Cimento 

II Giarabattista-Vico * - 

II Progresso delle Scienze, LetterCy^/a Arti. 

II Subalpino, Giomale di Scienze*^ I 
II Tempo, Gioqjale Italiano di Medicms 
. . .Report of the State Entomologist. . .on the Nqjfious 
and Beneficial Insects of the State of Illinois 
Bulletin of the Illinois State Laboratory of Natural 
History • 

Bulletin., of the Illinois State Musaum of Natural 
History • 

Magazin fur Insektenkunde • 

Illuminating Engineer (London), The 
Illustration horticole; journal special d«jp Scrres ct des 
Jardins • 

Illustrierte landwirtschaftliche Zeitung 
Illustrated Official Journal, The (Patents) 

Illustrierte Wochenschrift fur Entomologic. Inter- 
nationales Organ fiir alle Interessen der Insekten- 
kunde. Offizielles Organ der ^erliner Entomolo- 
* gischen Gesellschaft 
L'imprimerie 
Industria chimica 
LTndustrie laitiere 
L’industrie textile 
Deutsche Industrie Zeitung 
Index Medicus, Washington 
Journal of the Agricultural and Horticultural Society 
of India . • 

Proceedings of the Agricultural and Horticultural 
Society of India 

Transactions of the Agricultural and Horticultural 
Society of India 

Records of the Botanical Survey of India 
India Department of Agriculture, Publications 
Selections from the Records^! the Government of 
India. (Foreign Department) 

Selections from the Records of the Government of 
India 

Indian Patent 

India Review and Journal of Foreign Science and 
the Arts 

India Rubber Journal 
India Rubber World • 

Indian Annals of Medical &ience ^ 

Indian Journal of Medical^ience * 

The Indian Medical Ga^tte, a monthly record of 
Medicine, &c. * • 
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Indian Meteorol. Mem. Indian Metewological Memoirs: being ^casional 

Discussions snd Compilations of meteorological' 
data relating te India and^the neighjwring coun-^ 
• tries • * 

Indian Mus. Notes Indian Museum Notes • 

Industrieztg. Ungarn Industriezeitung fiir Ungam 

Ingenieur Der Ingenieur 

Inghirami, Opuscoli Nuova Collezione di Opuscoli e Notizie di Scienze 

Innsbmck, Jahr. . Jaliresbericht der k. k. Ober-Realschule zu Innsbmck 

Innsbruck Nafurwiss. Berichte dcs Naturwissenschaftlich-medizinischen 
Med. Ber. / Vereincs in Innsbruck 

Innsbruck, Ncufcts. * •Neue Zeitschrift des Ferdinandeums fiir Tirol 
Innsbmck, Zts. ^^nan- Zeitschrift des Ferdinandeum^fiir Tirol und Voralberg 
deums ^ 

Inst. • L’lnstitut c t 

In^t^Act. J. Journal m the Institute of Actuaries (and Assurance 

Magazine) 

Inst. Brewing Trans. Transactions of the Institute of Brewing 

Inst. Oiv. Eng. Proc. Minutes of the Proceedings of the Institution of Civil 

• • lingineers 

Inst. Egypt. Bull. • Bulletin de ITnstitut Egyptien 

Inst. Ivgypt. Mem. Memoires (ou Travaux originaux) presentes (et lus) 

a ITnstitut Egyptien 

Inst. Elect. Elagin, j. Journal of the Institution of Electrical Engineers 
Inst. Mertian. Engin. Institution of Mechanical Engineers. Proceedings 
Proc. 

Inst. Min. Eng. Trans. Transactions of the Institution of Mining Engineers 

Inst. Min. Met. Trans. Transactions of the Institution of Mining and Metal- 

lurgy 

Inst. Solvay Trav. ^ Institut Solvay. Travaux de Eaboratoire 

Intell. Observer The Intellectual Observer 

Inti. Bciti. Path. Thcrap. Internationale Beitrage zur Pathologic und Therapie, 

• die Emahmngsstomngen, Stollwechsel und Ver- 

dauungkrankheiten 

Inti. Congr. Appl. Chcni. International Congress of Applied Chemistry 
Inti. Congr. Hyg. Trans. Transactions of the International Congress of Hygiene 
and Demography 

Inti. Congi Zool. Proc. Proceedings International Congress of Zoology 
Inti. Entoru ^Ve’-. See Zflrich, Soc. Ent. 

Inti. Med. Congr. Trans. Transactions of the International Medical Congress 
Inti. Med. Congr Verb. Verhandlungen des Internationalen Medicinischen 
Congresses 

Inti. J. Anat. Monthly International Journal of Anatomy and His? 

tology (Physiology) 

Inti. Mschr. Anat. See Inti. jf. Anat. • 

Inti. Sugar J. International Sugar Journal, The 

Inti. Zentr. Baukera%. Internationales Zentralblatt fur Baukeramik un.l 
Glasind. Glasindustrie 

Inti. Zts. Metallog. Internationale Zeitschrift fiir Metallographie 

Invent. Rec. Inventor’s Record, The 

Iowa Acad. vSei. Proc. Proceedings of the Iowa Academy of Sciences 
Iowa Univ. Lab. Natur. Bulletin from the Laboratories of Natural History of 
Hist. Bull. the State University of Iowa 

Ireland, Coll. Physicians Transactions of the Association of Fellows andJLicen- 
T^ans. tiates of the King’s and Queen’s College of Physi- 

cians in Ireland 

Ireland, Inst. Civ. Eng. ^The Transactions of the Institute of Civil Engineers of 
Trans. ♦ * Ireland 
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Irdand Ro^. Soc. 
,'Proc. & Pap. 
Ireland Zool. %)c. 
Iris 


Irish Acad. Cunningham 
Mem. 

Irish Acad. Proc. • 

Irish Acad. Trans. 

, Irllh f^atur. 

Iron 

Iron Age 

Iron Coal Trades Rev. 

Iron Steel Inst. J. 

Iron Steel Inst. Trans. 
Isenflamm, Beitr. Zerg- 
lied. 

^cre vSoc. Bull. 


Isle of Man Natur. Hist. & 
Antiq. Soc. 

Ital. P. 

Italia, Soc. Bot. Bull. 

Italia Soc. Crittog. Atti 
Italia Soc. Crittog. Com- 
ment, 

Italia Soc. Crittog. Mem. 
Italia, vSoc. Entom. Bull. 
Italia, Soc. Zool Boll. 
Ithaca, Cornell Univ. Bull. 
Amer. Paleont. 


Ant. See Dublin^ Roy. Soc. Ant. Ir. Jl. 

• • See Irish Natlist • 

Correspondenz-Blatt des Kntomologischen Vereins 
Iris zu Dresden. Iris, Dresden. Deutsche Entomo- 
logische Zeitschrift herausgegeben von der Gesell- 
schaft Iris zu Dresden in Verbindiing mit dcr 
Deutschen Entomologisclien Gesells^aft zu Berlin. . 
Eortsetzung des "Correspondenz-BS^tes des Ento 
mologischen Vereins Iris " 

Royal Irish Academy. CuHningBara Memoirs 


Proceedings of the Royal Irish Ac(fd*m^ 

The Transactions of the Royal Irish Acadewiy 
The Irish Naturafist: a monthly Journal of geneia^ 
Irish Natural History 
Iron 

Iron Age 

lion Coal Trades Review • , 

The Journal of the Iron Si vStccl Instiiute 
Transactions of the Iron and vSteel Institute 
Beitrage fur die Zerglicderungskunst^ 

Bulletin dc la Soci6t6 de Statistique, dcs •Sciences 
naturelles ct des Arts industriels du Departcinent dc 
r I sere 

vSee Yn Lioar Manninagh 
Italian Patent 

Bullettino della Societa Botanica Itafiana 
Atti^ella Societa Crittoganiologica Italiana 
Commentario della .Societa Crittoganiologica Italiana “ 

Memorie della .Societa Crittog.arnologica Italiana 
Bullettino della Societa Entoinologica Italiana 
Bollettino della Societa Zoologica Italiana 
Bulletins of American Paleontology 


J. 

J. A. C. .S. 

J. Adv. Therap, 

J A^ic. • 

J. agric. Hort. 

« J. Agric. Prat. 

J. Agric. Sci. 

J. agric. Soc. 

J. Agric. Tropicale 
, J. allied Soc. 

J. Amer. Lea. Chem. As- 
soc. 

J. Amer. Med. Assoc. 

J. Amer. Pharm. Assoc. 

J. Amer. Soc. Meehan. 

Eng. • 

J. Anal. Chem. 

J. Anat. 

J. Anat. Physiol. 

J. Appl. Chem. 


Journal 

Journal of the American Chemical .Society 
Journal of Advanced Therapeutics, New Yo:k 
The (Quarterly) Journal of Agriculture 
Journal de I'Agriculture, Ic Horticulture, etc. 

, Journal d'Agriculture pratique, etc. 

Journal of Agricultural Science 
Journal of the Agricultural Society^ 

Journal d’Agriculture tropicale 
Journal of the Allied Societies (Dental) 

Journal of the American Leather Chemists’ Associa- 
tion 

Journal of the American Medical Association 
Journal of the American Pharmaceutical Association 
Journal of the American Society of Mechanical Engi- 
neers 

The Journal of Anal^ical (anef Applied) Chemistry 
Journal de I’anatomie de la I^ysiologie normales et 
pathologiques de Thomme ei des anidiaux 
The Journal of Anatomy and Physiology 
Journal of Applied Chemistry 
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IvIST OF ABBREVUTIONS ^0 LITERATURE 


J. Appl. Micr. 

J. Assoc. Ene. vSoc. 

J. Biol. Chem. 

J. Bot. 

J. Buchdr. 

J. C. S. 

J. Camera Club 
J. Can. 1 
J. Chem 
Af. 

J. chira. 

J. chim. 

• • 

J. Chir. 

J. ^ir. Augenheilk. 

J. Coll. Agric. Imp. Univ. 
Tokyo • 

J. Comp. Path. Thcrap. 

J. Conch. I 
J. ecole 00 ^. 

J. Entom. 

J. Exp. Med, 

J. Exp. Zool. 

J. fabr. sucre 
J. Frank, Inst. 

J. Gasbeleucht # 

J, Gaslighting 
, J. Gen. Physiol. 

J. Genie Civ. 

J. Geol. 

J. Goldschin. 

J. Heb. Med. 

J. Heb. vSci. Med. 

* • 

J. Home Econ. 

J. Hygiene 
J. Ind. Eng. Chem. 

J. Indian Archipel. 

T. Infect. Dis. 

J. Inst. Brewing 
J. Inst. Metals 
J. Inti. Anat. 

J. Invent. 

J. Landw. 

J. Med. Chir. Pharm. 

J. Med. Paris 
J. Med. Research 
J. Microgr. 

J. Micro. Sci. 

• J. Mines 



J. mine8*met. 
J. Morphol. 


Journal of Anplied Microscopy ^ 

Journal of the ^Association of Engineering Societies f 
Journal of Biological Chemi^iy ♦ 

Journal de Botanique t 

Journal fiir Buchdruckerkunst 
Journal of the Chemical Society, London 
Journal of the Camera Club 
Journal of the Canadian Mining Institutes 
Journal of the Chemical, Metallurgical and Mining 
Society of vSouth Africa 

Journal de chimie medicale, de pharmacie et ile toxi- 
cologic 

Journal de chimie, physique, electrochenue, thwmo- 
chiqjie, radiochimie, mechanique, chimie, st^iclyb- 
raetne 

Journal de Chirurgie 

Journal der Chirurgie und Augenheilkunde 
Journal of the College of Agriculture, Imperial Uni- 
versity of Tokyo 

The Journal of Comparative Pathology and Thera- 
peutics 

The Journal of Conchology 

Journal de P Ecole polytechnique 

Journal of Entomology, descriptive and geographical 

Journal of Experimental Medicine ' 

Journal of Experimental Zoology, The 

Journal des fabricants de sucre 

Journal of the Franklin Institute 

Journal fur Gasbeleuchtung 

Journal of Gas Lighting 

Journal of General I*^ysiology 

Journal du Genie Civil des lienees et des Arts 

Journal of Geology 

Journal der Goldschmiedekunst und verwandter Ge- 
werbe 

Journal Hebdomadaire de Medecine 
Journal Hebdomadaire des Progres des Sciences et 
Institutions Medicales 
Journal of Home Economics, The 
Journal of Hygiene 

Journal of Industrial and Engineering Chemistry 

Journal of the Indian Archipelago and Eastern Agia 

Journal of Infectious Diseases 

Journal of the Institute of*Brewing 

Journal of the Institute of Metals 

See Int. J. Anat. 

Journal des inventeurs 
Journal fur Landwirtschaft 
Journal de Medecine, Chirurgie, Pharmacie 
Journal de medicine de Paris 
Journal of Medical Research 
Journal de micrographie 
•Quarterly Joumd of Microscopical Science 
Journal des Mines, ou Recueil de Memoilfes sur I'ex- 
ploitation des Mines, et sur les Sciences et les Arts 
qui s’y rapportent 

Journal des mines et de metallurgie 
Journal of Morphology 



LIST OF ABBJiEV/AnONS TO LITHRATURE Jxv 


J. Mus. GoSeffroy 


J. Mycol.f 

J. N. Engl. Water Works 
Assoc. 

J. Opthalmol. 

J, Omith. 

J. Papier 

J. Pafh. Bact. 

J. Petrole 
J. Pharm. 

J«P||arm. Anvers 
J. Pharm. Chim. 

J. Pharm. Elsass-hoth- 
ringen 

J. Pharm. Soc, Japan 
J. Pharmacol. 


J. Phot. Suppl. 

J. Phot. vSoc. 

•L Phys. 

J. Phys. Chem. 

J. Phys. Chim. 

J. Physiol. 

J. physiol, path. gen. 
J. prakt. Chem. 

J. Psychol Med. 


J. Roy. Agric. Soc. 

J. Roy. Astron. Soc. 
Canada 

J. Roy. Inst. Pub. Health 
J. Roy. San. Inst. 

J. Roy. Soc. N. S. Wales 
J. Roy. U. S. Inst. 

J, Russ. Phys. Chem. Soc. 

J. S. C. I. 

J. Sbvants * 

J. Sci. 

J. sci. math, physi. nat. • 
J. Soc. Arts 
J. Soc. Dyers Col. 

J. soc. pharm. Anvers 


J. Soc. Telegr. Eng. 

J. State Med. 

J. suisse chim. pharm. 
J. Travel 
J. Trop. Med. 

J. U. S. Artill 
J. Univ. Med. 


J. Univ. Sci. Med. 

J. Wash. Acad. Sci. 
J. Western Soc, Eng. 


Journal * des ^ Museum GodefTroy. Geographische, 
Ethnofraphische und Naturwissensclmftliche Mitt- 
heilungen 

The Journal of Mycology 

Journal New England Water Works Association 

Journal d’Ophthalraologie 
Journal fur Omithologie | 

Journal de Fabricants de Papier, fon% et publie par 
L. Piette • • # 

The Journal of Pathology and fiacte|jrology 

Journal du petrole 

Journal de Pharmacie 

Journal de Pharn^cie d 'Anvers 

Journal de Pharmacie et de Chiinie 

Journal de pharmacie von Elsass-lothringen 

Yakagakuzasshi (Journal of the, pharmaceutical 
society of Japan) ‘ • 

Journal of Pharmcology and Experimental Thera- 
peutics • 

Journal of Photographic Supplies i 
Journal of the Photographic .Society ^ 

Journal de Physique theorique et appliquee 
The Journal of Physical Chemistry 
Journal de Physique, de Chimie, et de I’Hisloire 
Naturelle 

The Journal of Physiology 

Journal de physiologie et de patholopc general, Paris 
P>(j|pmnn's Journal fur praktische Chemie 
Journal of Psychological Medicine and Mental Path-* 
ology 

Journal of the Royal Agricultural .Society 
Journal of the Royal Astronomical Society of Canada 

Journal of the Royal Institute of Public Health 
Journal of the Royal Sanitary Institute 
Journal of the Royal Society of New .South»Whales 
Journal Royal United Service Institution 
Journal of the Russian Physical Chemical Society 
Journal of the Society of Chemical Industry 
Journal des Savants 
The Journal of Science 

Journal de sciencias mathematicas, physicas naturaes 
Journal of the Royal Society of A*ts 
Journal of the Society of Dyers and Colorists 
Journal de pharmacie, organe de la soci^t6 de pharmacie 
d 'Anvers 

Joiumal of the Society of Telegraphic Engineers 
The Journal of State Medicine 
Joiumal suisse de chimie et pharmacie 
The Journal of Travel and Natural History 
The Journal of Tropical Medicine 
Journal of the United States Artillery 
Journal universel et hebdomadaire de Medecine ct de 
Chirurgie pratiques et des institutions m^dicales 
Journal Universel des Sciences Medicales 
Journal of the Washington Academy of fences 
Journal of the Western Society of Engineers 
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LIST OF ABBREVIATIONS T^ LITERATURE 


Jaarb. Mijiiw. Nederl. Jaarboek vaiviiet Mijnwezcn in NerderLndsch Oost- 
Ind. Indie • ^ 

Jahr, = Jahfesbericht Jahrbuch ' ' ' 

Jahr. Agrik.-Chem. Jahresbcricht libcr die Fortschritte der , Agrikultur- 

chemie mit bcsonderer Bemcksichtignng der Pflanz- 
enchcinie und Pfianzenphysiologie 

Jahr. Berg- u. Hiittcnw. Jahrbuch fiir das Berg- und Huttenwesen im K6nig- 
* reiche Sachsen 

Jahr. Kinderh^k. Jahrbuch fur Kinderhcilkunde und physische Krzieh- 

Jahr. Chein. \ ^ Jahrcsbericht der Chemic (Liebig-Kopp) i 

Jahr. Gahr. Organ, Jahresbcricht fiber die Fortschritte in der Lehre von 

( ^ den Gahrungs-Organismen (Koch) 

Jahr. MinAal. Neues Jahrbuch fiir Mineralogic, Geologic und P^aeon- 

c r tologie 

Jahr. Mineral Beil.-Bd. Neues Jahrbuch fur Mineralogic, Geologic, und 
Palacontologie, Beilage-Band 
JahF Pharm. Jahrcsbericht der Pharmacie 

Jahr. Phot. * ' Jahrbuch der Photographic (Eder) 

Jahr. Phot. Repfod. Jahrbuch fur Photographic und Reproduktiontechnik 

Jahr. Phy.* Ver. Frank- Sec Frankfurt, Jahr. Phys. Ver. 
furt ^ 

Jahr. Phvsbl. Jahresbcricht fiber die Fortschritte der Physiologic 

Jalir. RuMioactiv. Klee- Jahrbuch der Radioaktivitiit und Electronik 
tronik. 

Jahr. rein. Chem. Jahrcsbericht der reinen Chemic 

Jahr. Ticr-Chem. Jahresbcricht liber der Fortschritte der Tier-Chemie 

Jahr. wiss. Bot. Jahrbucher fur wisscnschaftliche Botanik 

Jamaica Inst. J, Jounial of the Institute of Jamaica 

Jamaica P. Jamaica Patent 

Jamaica Soc Arts. Trans. Transactions of the Jamaica vSociety of Arts 
*Jamain, Archives Oph- Archives d’Ophthalmolgie 
thalm. 


Jap. P. Japanese Patent 

Jardinc, Mag. Zool. Bot. The Magazine of Zoology and Botany 
Jena Ann. Acad. Annalcs Academiae Jenensis 

Jena Ann. Phys. Med. Die jenaischen Annalen fur Physiologic und Medicin 

JenA Aiiif. Soc. Mineral Annalen der Societat fur die gesammte Mineralogic zu 

Jena 

Jena Dcnkschr. Dcnkschriften der Medicinisch-Naturwissenschaft* 

lichen Gesellschaft zu Jena 

Jena Geogr. Ges. Mitth. Mittheilungeu der geograi^hischen Gesellschaft (fuf 
Thfiriiigcn) zu Jena 

Jena Sitzber. Sitzungsberichte der Jenaischen. Gesellschaft fiir 

, Medicin und Naturwissenschaft 

Jena Zts. Jenaische Zeitschrift fur Naturwissenschaft herausge- 

geben von der Medicinisch-naturwissenschaft- 
lichcn Gesellschaft zu Jena 
Jern-Kontoret’s Ann. Jern-Kontoret’s Annaler 

Johns Hopkins Biol. Lab. Memoirs from the biological laboratory of the Johns 
Mem. Hopkins University 

Johns Hopkins Biol. Lab. Johns Hopkins University. Studies from the Bio- 
Stud. • logical Laboratory 

Johns Hopkins Univ. Qrc. The Johns Hopkins University Circulars ' 

Jura, Trav. Soc. Emul. Travaux de la Soci6t6 d'Emulation du Department du 
Jura 

Jurjew ' See Dorpat 

Just’s bot. Jahr. Just’s botanischer Jahrcsbericht, Leipzig and Berlin 

RflH Kali 



LIST OP ABBREVIATIONS TO LITHkaiuki^ 
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Kampen, Mag. 

Kkn. Acad. Scj^ Trans. ^ • 

Kan. Univ.<}uart. 
Karlsruhe Bact. Inst. Arb. 

Karlsruhe Naturwiss. Ver. 
Verb. 

Kamten, Berg-Vercin, Zts. 

Kamteh Landesraus. Jahr. 

Kamten, Zts. 

•Karsten 
Karsten, Archiv. 

Kassel Ver. Naturk. Ber. 
Kassel Ver. Naturk. Fest- 
schr. 

Kastner, Archiv Chom. 
Kastner, Archiv. Natur- 
lehre 

Mazan Soc. Phys.-Math. 
Bull. 

Kazan Soc. Natur. Proc. 


Kazan Soc. Natur. Trans. 

Kazan Univ. Bull. 

Kazan Univ. Mem. 

Kckule, Krit. Zts. Chcm. 

Keram. Rundschau 
Kew Bull. 

Kharkov. Math. Soc, Cora- 
luun. 


Magazin \\*)r Wetenschappen, Kunsten, &c. 

Transacti(Jns of the annual meeting o^the Kansas 

Academy of Science 
The Kansas University Quarterly 
Arbeitcn aus dcm bacteriologischen Institut der tech- 
nischcn Hochschule zu Karlsruhe 
Verhandlungen dcs Naturwissenschaftlischen Vcreins 
in Karlsnihc f 

Zeitschrift des Berg- u. Huttenniannfcclien Vcreins 
fur Kamten • • 

Jahrbuch des naturhistorisclicn Lande«'^Iuseiims von 
Kamten ^ 

Zeitschrift des berg- und hiittenmannisAi^ Vereines 
fur Kamten • 

See Botan. Untcrsuch. • ^ 

Archiv fur Mineralogie, Gcognosie, Bcrgbaii, und 
Huttcnkunde • 

Bericht des Vcreins fur Naturkunde zu Cassel 
Festschrift des Vereins fur Naturkunde zu Cassel zur 
Fcier seines Funfzigjahrigen BcstehAis 
Archiv. fur Chemie und Meteorologie * 

Archiv. fur die gesammtc Natur lehre * 

Bulletin de la vSocietc Physico-Mathematlque de 
Kazan 

Proceedings of the Physico-Matliematical vSection of 
the Society of Naturalists of the Imperial Univer- 
sity of Kazan 

Transactions of the vSociety of Naturalists of the Im- 
perial University of Kazan 
Bulletin of the Imperial University of Kazan 
Scientific Memoirs of the Imperial University of 
Kazan 

Kritischc Zeitschrift fiir Chemie, Pliysik, und Mathe- 
matik; sec also Zts. Chem, 

Keramischc Rundschau 

Royal (Botanic) Gardens, Kcw. Bulletin of Mis- 
cellaneous Information • 

Communications de la Soci^te Mathematique de 
Kharkov 


Kiel. Mitth. Ver, Elbe. Mittheiluugcn des Vereins nordlich der Elbe zur 
• * Verbreitung uaturwissenschaftlicher Kenntnisse in 

Kiel, Physiol. Inst. Arb. ‘Arbciten aus dem Kieler physiologischen Institut 
Kiel, Schr. Schriften dcr Universitat zu Kiel* 

Kiel Univ. Mineral, Inst, Mittheilungen aus dem Mineralogischen Institut der 
Mitth. Universitat Kiel 

•Kiev Soc. Natur. Mem. Memoires de la vSoci^t6 des Naturalistes de Kiev 
Kibbenh. Bot. For. See Bot. Tidsskr. 

Kibbenh. Bot. For, Fest- Festskrift, udgivet af den Botaniske Forening i 
skr. Kibbenhavn i Anledning af dens Halvhundredaars 

fest, den 12 April, 1890 

Kibbenh. Bot. For. Medd, Meddelelser fra den Botafliske Forening i Kjobenhavn 
Kibbenh. Carlsb. Lab. Meddelelser fra Carlsberg Lalwratoriet 
Medd. 


Kibbenh. Dansk, Vid. Det Kongelige Danske VWenskaberaes .Selskabs 
'Selsk. Afh. naturvidenskabelige og matbematiske Afhand- 

linger 
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Ki^benh., Dansk. Vid. 
Selsk. Skiift. 

Ki6benh. Ent. For. 
Kidbenh., Oversigt 


Kiobenh., So*. M«d 
Acta. , 

Kiobenh., V^eiftk. Forh. 
c 

^ ^Cidbeiih, Vidensk. Meddel. 

K. K. Ges, Aerzte 
Kluusenburg 
Kliniek , 

King, Jahr. In^ct. 

Koll. Cherp. Beihefte 
Kolloid-Zts. 

Kolozsvar Or\\)S-Termesz. 
TarstErtes. 


K. Svenska Vet-Akad. 
K6nigsb. Archiv. 

Kdnigsb. Med. Jahr. 


Kftnigsb. Schr. 
Kosmos (Lwow) 


Krain Mus.-Vcr. Mitth. 
Krakow Akad. (Mat.-Przy- 
rod) Pam. 


Krakow Akad. (Mat -ITzy- 
rod) Rozpr. ^ 


Krakow, Akad. (Mat- 
Przyrod.) ^ Rozpr . & 
Spraw. 

Krakow Kom. Fizyogr. 
Spraw. * 


Krakov*, Roczn. •Tow. 
Nauk. 

Krakau, Untersuch. Path. 
Anat. 


Det Kongdli^e Danske Videnskabemes Selskabs 
Skrifter.' Naturviderskabelig og MathematUk 
Afdeling 

See Ent. Medd. (Kiobenh.) w 

Oversigt over det Kongelige Danske Videnskabemes 
Selskabs P'orhandlinger og dets Medlemmers 
Arbejder i Aaret 1874(-83). . .samt. med en R^sumf 
du Bulletin de VAcadmie Royale Danoise des Sciences 
et des lellres jwut I’annee 1874(-83) 

Acta Regiae Societatis Medicae Havniensis 

Vidciiskabclige Forhandljnger ved Sioelland Stifts 
Landemde 

Vidcifskabeligc Meddelelser fra den Naturhirtorske 
Forcning i Kjobenhavn 
See Med. Jahr 
vSee Kolozsvar 
Klmiek 

Jahrbiicher der Insectenkunde, etc. 

Kolloidchemische Beihefte 
Kolloul-Zeitschrift 

Krtesito a "Kolozsvari Orvos-Termeszettudomanyi 
Tarsulat” -nak az . . . orvosi, termeszettudomanyi 

szakuleseirol Proceedings of the Medical ai.d 

natural history sections of the Klausenburg Medical 
and Natural History Society 
Kongl. vSvenska Vetcnskaps-Akademiens Handlingar 
Konigsbcrger Archiv fur Naturwissenschafften und 
Mathematik 

Konigsl)erger medicinische Jahrbiicher; herausgegeben 
von dein Verein fur wissenschaftliche Heilkunde zu 
Konigsbcrg 

Schriftcn der physikalisch-okonoraischen Gesellschaft 
zu Konigsbcrg in Preussen 

Kosmos. Czasopismo polskiego Towarzystwa 
przyrodnikow imienia Kopemika. (Cosmos. The 
journal of the Polish Society Naturalists founded 
in honor of Copernicus) 

See Laibach, Mus.-Ver. Krain Mitth. 

Pamietnjk Akaderaii Umiejetnosci w Krakowie. Wyd- 
zial Matematyczno-Pr^odniczy. (Memoires of 
the Academy of Science in Cracow. Sectian of 
Mathematics and Natural Science) 

Rozprawy i Spawozddhia z Posiedzen Wydzialu 
MatematycznO'Przyrodniczego Akademii Utniejet- 
nosci. (Proceedings of the Section of Mathematics 
and Natural Science of the Academy of Science) 
Rozprawy i Sprawozdania z Posiedzen Wydziali. 
Matematyczno-Przyrodniczego Akademii Umiejet- 
nosci. (Proceedings of the Section of Mathematics 
and Natural Science of the Academy of Science) 
Akademija Umiejetnosci w Krakowie. Sprawozdanie 

Komisyi Fizyografieznej (Acadeipy of Science 

in Cracow. Report of the Physiographkal Com- 
mission) 

Roeznik Towarzystwa Naukowego z Unlwersytetcm 
Jagiellonskim Zlaczonego 

Untersuchimgen aus dem Pathologisch-Anatomischen 
Institute in Krakau 



UST OF ABBREVIATIONS TO LITERATURE 
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Kreutzer’s Jalr. Phot. 
Kiistiania, Geogr. Seisk. 

Arb. • • < 

Kristiania, Norw. Mar. 

Investig. I^fep. 

Kroyer, Naturhist. Tidssk. 
Kiihn-Archiv. 


• Kult. Ing. 

Kunst. 

Lab. CluD. Trans. 
Laboratory 

Laibach, Jahr. Gymnas. 
Jahr. Realschule 

Laibach, Jahresh. 

Laibach, Mus.-Ver. Krain 
Mitth. 

Lancet 
Landb. Cour. 

Landshut Bot. Ver. Ber. 
Landw. Centr. 

Landw. Jahr. 


Landw. Jahr. Schweiz 
I.andw. Presse 
Landw. Versuchs-Stat. 
Landw. Ztg. 

Laon, Soc. Acad. Bull. 
Laurent Ann. Anat. 


Laurent Gerhardt, Compt. 
rend. 

Lausanne, Bull. Soc. Med. 
Lausanne, Bull. Soc. Vaud. 

Lausijz. Monatschr. 

• 

Leather 
Leather Mfr. 

Leather Tr. Rev. 
lather World 
tederind. 

Lcdermarkt 
Leeds, Trans. Phil. Soc. 

Leicester, Lit. Phil Soc. 

Selection • 

Leicester Soc. Rep. 

Leicester Soc. Trans. 


Kreutzer’s j[ahresbericht der Photographie 
Det Norske ueografiske Selskabs Arbog 

Report on Norwegian Fishery and Marine Investiga- 
tions 

Naturhistorisk Tidsskrift 

Kiihn-Archiv. (formerly Berichte aus dcm physio- 
logischcn Laboratoriuni und der Versu^sanstalt des 
Landwirtschaftlichen Instituts der Uni^rsitat Halle 
Der Kultur-Ingenieur (F. Dunkelberg) ' 

KunstolTe • t 

Transactions of the Laboratory Qub 
rt'he Laboratory % ^ 

Jahresbericht des k. k. Ober-Gymnasiums^it* Laibach 
Jahresbcricht der k.4c. selbstandigen Untcr-Rcal.schul^ 
zu Laibach 

Jahresheft des Vereins des Krainischcn Landes Mus- 
eums in Laibach • 

Mittheilungen des Muscal-Vercins fur Kriyn 

The Lancet, London * , 

Landbouw-Courant 

Bericht des Botanischen Vercines in Landshut 
Landwirthschaftliches Centralblatt Liir Detitichland 

Landwirthschaftliche Jahrbiicher. Ze tschrift fur wis- 
scnschaftliche Landwirthschaft und Archiv. des 

Kbniglich Preussischen Landes-Oekonomie-Kollcg- 
iums 

Landwirtschaftliches Jahrbuch der Schweiz 
Landwirtschaftliche Presse * 

Die landwirthschaftlichen Vcrsurhs-Statioiieii 
Landwirtschaftliche Zeitung 
Bulletin de la Soci6t^ Academique de I.aon 
Annales Francaiscs et Etrangeres d'Anatomic et de 
Physiologic, appliquees a la Medecine et a I'Histoire 
Naturelle 

Comptes rendus Mensuels des Travaiix Chemiques 

Bulletin de la Soci6t6 Medicale de la Suisse RoAiande 
Bulletin des Seances de la Soci4t6 Vaudoise des Sciences 
Naturelles 

I Lausitzische (und neue Lausitzische) Monatschrift 
Organ der Oberlausitzischen Gesellschaft der Wissen. 
schaften 
Leather 

Leather Manufacturer 
Leather Trades Review 
Leather World, The 

Lederindustrie (Deutsche Gerber-Zeitung) 

Ledermarkt, Der. (vSee also Collegium) 

Transactions of the Philosophical and Literary So- 
ciety of Leeds 

Selection of Papers, of .the Literary ’ and Philo- 
^hical vSociety of Leicester 
Leicester Literary and Philosof»hical vSociety . . Re- 
port of the Council 

Transactions of the Leicester * Literary and •Philo- 
sophical Society 
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Uide 

Ivciiden, Ann. Acad. 
l>iden, Ti^dschr. r'ntom. 
Leipzig, Abh. Jablon. Gcs. 


I^ipzig, Abh. Math. Phys. 

Leipzig, Arblit. Physiol. 

Anst. • » 

Leipzig, Astron. Ges. Vier- 
telj. . f 
Leipzig, Per. Math. Phys. 


Leipz. Farb. Ztg. 

I>^ip^ig Jablon. Preisschr. 

Leipzig, Monatschr. Text. 
Ind. , 

Leipzig, Naturf. Ges. Sitz- 
bcr. ^ ^ 

I^eipzic, Physiol. Anst. 
Arb. 

Leipzig, Schr. Naturf. Ges. 
Leipzig, Verb. Med. Ges. 
Leyden Mus. Notes 
Leo, Mag. 

Leoben, Berg. u. I Hitt. 
Jahr. 

Leonhard Bronn 
Leonhard Bronn, Jahr. 

Leonhard Bronn, Neu. 
Jahr. 

Leonhard, Taschenbuch 
Leonhard, Zts. 
lyeopold.-Carol. Deutsch. 

Akad. Naturf. 
Lcopoldina 


Letters on Brewing 
IvCs Mondes 
Licht. 

Liege, Ann. Acad. 

Liege Assoc. Ingen. Annu. 
Uege, Mem. S^. Emul. 
Liege, Mem. Soc. Sci. 

Leige Lab. Fredericq TraV. 

Lille Inst. Zool. Trav. 

, W 


See Leyden 

Annales Achflemiac Lugduno-Batavae 
Tijdschrift vcbr Entomolo^ie , ^ 

Abhandhmgcn bci Begrundung der k. Sachsischen 
Gcsdlschaft der Wissenschaften aiA Tage der 
zwcihundcrtjahrigcn Geburtsfeier Leibnizens 
Abhandhmgen der Mathematisch-Physischen Classe 
dcr Koniglich Sachsischen Gesellschaft der Wissen- 
schaften 

Arbeiten aus dcr physiologischen Anstalt zu Leipzig 

Viertcljahrsschrift der Astronomischen Geseftschaft 

c 

Bcrichtc iibcr die Verhandlungen (Math. Phys. 
Clftsse) dcr Koniglich Sachsischen Gescllscliafi der 
Wissenschaften zu Leipzig 
Leipzigei I'arber- imd Zeiigdrucker-Zeitung 
ITeisschiiften gekront iind herau.sgegeben von der 
fursdich Jablonowski’ schen Gesellschaft zu Leipzig 
Leipziger Monatsschnft fur Textil Industrie 

Sit/ungsberichtc der Naturforschenden Gesellschaft 
zu Leipzig 

Arbeiten aus der Physiologischen Anstalt zu Leipzig 

vSchnften der Naturforschenden Gesellschaft zu Leipzig 
Verhandlungen der Medicinischen Gesellschaft 
Notes from the Leyden Museum 
Magaz.in fur Ilcilkunde und Naturwissenschaft in 
Pohlen 

Berg- und Hiittenmannisches Jahrbuch der k. k. 

Montan. Lehranstalten zu Leoben und Pribram 
Sec Neucs Jahr. Mineral 

Jahrbuch fur Mincralogie, Gcognosie, Geologic, und 
Petrefaktenkundc 

Neucs Jahrbuch fur Mineralogic, Gcognosie, Geologic 
und Petrefaktenkunde 
Taschenbuch fur die gesammte Mincralogie 
Zeitschrift fur Mincralogie 
vSee Ac. Nat. Curios. Nova Acta. Leopoldina 

Leopoldina. Amtliches Organ der Kaiserlichen Leo- 
poldino-Carolinischen Bcutschen Akademfc der 
Naturforscher 
Letters on Brewing 

Revue hebdomadaire dcs Sciences ct dc leurs application 
Licht; Zeitschrift fiir Photographic ; herausgegeben 
vom Photographischen Verein. zur Berlin 
Annales Academiae Leodiensis 
Sec Rev. Univ, Mines 

Memoires de la vSocia6 Libre d’fimulation de Leiege 
Memoires de la Soci6t6 (Royale) des Sciences de PAgri- 
cultiu-c, et des Arts a Liege 
Universite de Liege. Institut de Phy^ologie. Tra- 
vaux du Laboratoire de Leon Fredericq 
Travaux de ITnstitut Zoologique de Lille et du Labora- 
toire de Zoologie Maritime de Wimereux (Pas-de- 
Calais). Travaux de la Station Zoologique de 
Wimereux ' * ^ 
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Irpe Mem. So$. ^ 

LUfe, Mem. Soc^Sci. ^ 

Lille, Seance# Publ. 

Lille, Trav. 

Lille, Trav. Mem. 

Lima, Mem. Cien. Nat. 

Limbour^, Soc. Sci. Bull. 

Limoges, Assises 

Lindbltfm, Bot. Notiser 
Linn 

Linn Entom. 

Linn. Soc. J. 

Linn. Soc. Trans. 

Linn. Soc. Proc. 

Linneska Samf. Handl. 
Linz, Ber. 

IJl^)oa, Acad. Sci. Mem. 

Lisboa, Actas 

Lisboa, Ann. 

Lisboa, J. Math Sci. 


Litterar. Annal. 

Liverpool Biol. Soc. Proc. 

Liverpool, Lit. Phil. Soc. 
Proc. 

Liverpool Mar. Biol. 
Comm. 

Liverpool Med. Chir. J. 
Liverpool School Trop 
Med. Mem. 

L i r p 0 0 1, Thompson 
c Yates Lab. Rep. 

Loc. Gov. Bd. Rep. (Med. 
Off.) 

London 

London, Ann. Med. Surg. 

London, Cryst. Soc. Proc. 
London Elec. Soc. Proc. 
London, F%di. Inst. Brew- 
ing J. 

London J. Med. 

London, Med. Phys. J. 
London, Med. Soc. Trans. 


Mcraoires de Ik Soci4t6 (Imperiale) des Sciences, de 
TAgricultmie ct des Arts de Lille 
Memoires de la Soci6t6 (Royale) des Sciences, etc., a 
Lille • 

Seances Publiques de la Soci^t6 des Amateurs 
Recueil des Travaux de la Soci6t6 d’Amateurs des 
Sciences,, de rAgriculture, et des Arts a Lille 
Travaux et Memoires de TUniversite de Lille 
Memorias de Ciencias Naturales y >le Industrial 
(Lima) • 

Bulletin de la Soci6t6 Scien^ifiqug et Litteruire du 
Limbourg 

^ssises scientifiques de Limoges (Institut des Provlces 
de France) * 

Botaniska Notiser ^ 

Linnaea; ein Journal fur die Bbtanik 
Linnaea Entomologica 

The Journal of the Linnean Society. Botany and 
Zoology • 

The Transactions of the Linnean vSocicty «f London 
Proceedings of the Linnean v^^ociety of London 
Linneska Samfundets Handlingar for ar 18.32 
Bericht iiber das Museum Franciscf-Carolinum in 
Linz • 

Historia e Memorias da Academia Real das vS'Mencias 
de Lisboa 

Actas das Sessoes da Academia Real das Sciencias de 
Lisboa 

Annaes das Sciencias c Lettras 
Jomal de Sciencias Mathematicas, Physjpas c Naturaes 
publicado sob os Auspicios da Academia Real das 
Sciencias de Lisboa 

Litterarische Annalen dcr gesammten Heilkunde 
Proceedings and Transactions of the Liverpool Bio- 
logical Society 

Proceedings of the Literar>' and Philosophical Society 
of Liveriwol 

See Liverpool Biol. vSoc. Proc ; Liverpool Biol. Soc 
Proc. & Trans.; Liverpool Lit. Phil. Soc. P|pc. • 
Liverpool Medico-Chirurgical Journal 
Liverpool School of Tropical Medicine. Memoirs 


The Thompson Yates Laboratories Rejwt 


•...Annual Report of the Local Government Board 
Supplement containing the Rejjvts of the Medical 
Officer 

See Int. Congr. Hyg. Trans, 1801; Int. Congr. Zool. 
Proc. 1898 

Annals of Medicine and Surgery, Records of the oc 
curring Improvements, 8rc. 

Proceedings of the Crystallological Society 
Proceedings of the London Electrical Society 
Journal of the Federated^ Institutes of Brewing con- 
taining the Transactions of ^hc various Institutes , 
London Journal of Medicine 
The Medical and Physical Jouinal 
Transactions of the Medical Society of London 
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London, Obstct* vSoc. Transactic^s of the Obstetrical Society London 
Trans ® * 

London, Odont. Soc. Trans. Transactions of the Odontoloeical Society of London 
London PAh. Soc. Trans. Transactions of the PathoTogIbal vSociPty of L^diJft 
Lond. Phot. Soc. London Photographic vSociety c . 

llondon Phys. Soc Proc. Proceedings of the Physical Society of London ’ 
London Physiol. J. London Physiological Journal 

London Poly. Pev. The London Polytechnic Review and Magazine 

London, Pol5;| Mag. Polytechnic Magazine and Journal of Science, Letters, , 

t and Fine Arts 

London, Sci. Scx'. Proc. Proceedings of the vScicntific Society of Loudon 
London, So<\ Imp. Med. Transactions of the Society for the Improvement of 
* Trans. Medical and ChirugicalJCnowledge ^ 

Lotos # • Lotos, Jahrbuch fur Naiurwissenschaft im Auftrage 

• der Vereines “Lotos” • . 

• iousiana Planter Louisiana Planter and Sugar Maufacturer, The 

I.ouvainc, Ann. Acad Anuales Acadciniae Lovaniensis 

Lowell Obs Ann Annals of the I,oweIl Observatory 

I.ftcca, Atti Accad. Atti della R. Accadeniia Lucchese di Scienze, Lettere, 

• ct Arti 

laimiiVe • La LumuVe; Revue de la Photographic 

LumiiVeek-c Lumit^re electrique, La 

Lund, Acta Ui^v. Acta Ilnivcrsitatis Lundensis. Lunds Iniversitets 

• Ars-sknft. Afdclningcn for Mathcmatik och Natur- 

• vetenskap ' 

Ltiiid Rot. I'Or. S(“c Rot ('entrbl.; Rot. Notiscr 

Lund. Plivs.Sallsk 'I'idskr Physiografiska Sallskapcts Tidskrift 
Lnncl) , Denksciir. Denkschriften dcs natunvissenschaftlichen Vercins 

fur das iMisrtenthum Liineburg 

I.iineb , Jalu^ Katurwiss. Jahresbeticht uber die Thatigkeit des naturwissen- 
Ver. schaftVichen Vercins in Liineburg 

Liineb Jheft. Nalurwiss jahreshefte des Nalurwissenschaftlichen Vercins fur 
' Ver. das Ibirstentum Luneburg 

Luxeinb,Tnst Roy. Pul)l. Publications de rfnstitut Royal Grand-Ducal de 
Luxembourg: Section des vScienccs Naturelles 
Lu,\eml) P. Luxembourg Patent 

Luxemb Soc. Rot. Rcc Recued des Memoires ct des Travaux publics par la 
Mem. Trav. S(X'i06 Rotanique du (irant-I)uche de Luxembourg 

Ltrtceml^ Soc. Sci. Katur. Socictc dcs vScienccs Naturelles du Grand-Duche de 
Luxembourg 

Lyon Lyon scieiitilique et industriel 

Lyon, Acad. vSei. Mem. Memoires de rAcadeniie dcs Sciences, Belles-Lettre.s, 
et Arts de Lyon • c 

Lyon Mus. Hist. Natur Archives du Museum dTIistoire naturelle de Lyon 
Archiv. • 

Lyon Soc Agric Annalcs dc la vSoci6t6 d’ Agriculture, Histoire naturelle 

et Arts utiles de Lyon. Annalcs de la Socl6t6 
d’Agriculture, vScienccs et Industrie de Lyon 
Lyon vSoc. Rot. Ann. Annalcs de la *Soci6t6 Rotanique de Lyon 

Lyon, vSoc. Idnn Ann. Annalcs dc vSoc^ti^ Linncenne de la Lyon 
Lyon, vSoc. Linn. Compt. Comptes Rendus des Travaux de la Soci6t6 dc Medecine 
rend. 

Lyon, vSoc. vSej Med Mem Memoires et Comptes-Rendus de la Soci4t6 des 
i Sciences Medicales de Lyon ^ 

, Lyon Univ. Ann. Annales de TUniversite de Lyon 

Maandbl Natuurwelen. Maandblad voor Natuunvetenschappen, uitgegeven 
door de vScctie voor Natuurwetenschappen van het 
' Gennotschap ter Revordering van Natuur-, Genees- 

en Heelkunde tc Amsterdam 
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^i^lurian L;^ceum, Con- Contributions •of the Maclurian Lyceum to the Arts 
trib. and Scicnvs 

MIconrAcad Ann. Vnnales de I’Academic do Macon. Soci^t6 dcs Arts, 

^ • Sciences, Belles Lettrcs et (d’)Agricftlturc (de 

• Saone-et-Loire) 

Macew^, Soc. Agric Conipt. Comptes Rendus des Travaux de la Society d’Agri- 
rend. culture. Sciences, ct Belles-Lettres 

Macon vSoc. Compt. rend. Compte Rendu des Travaux de la Soci^t6 (d’Agri- 
culture), dcs Sciences, Arts et Belies lettrcs, de 
Macon * 

Madras J. The Madras Journal of Literature and Science 

Madras^Quart. J. Madras Quarterly Jounial or Meiftcal Science 

Madrid ^See Congr. Int. llig. Act. ISDS 

Madrid Acad Cien Mem. *Memoires de la Real Academia de C%n(|jas Kxactas, 

« Fisicas y Naturales de Madrid 

Madrid, Analcs Hist. Armies de Ilistoria Natural 
Natiir. 

Madrid, Armies Minas Anales de Minas 

Madrid, Anuar Anuario del Real Ohservatorio de Madiid 

Madrid, Bol. Boletin Oficial del Ministcrio de Comerci® 

Madrid, Ingen Ind. Anales Analcs de la Asociacion de Ingenier<)s*Induslriales 
Madrid, Mem. Memorias de la Real Ac.idcmia de Ciencias, 

Madrid, Revista Revisla de los Progresos dc las Ci^nems cxactas, 

tisicas, y naturales • 

Madrid, Soc Hist. Natur. Anales de la Sociedad h'spanola de Hist oria Natural 
Anales 

Mag (icsamnit Thierheilk. Magazin fur die gesammte Tliierhcilkunde 
Mag Natur Hist. The Magazine of Natural Histor>’, and Journal of 

Zoology, Botany, Mineralogy, t'.eology, and 
Meteorology ^ 

Mag. Natur Phil. The Magazine of Natural Philosophy 

Mag, Naturvid, Maga/in for Naturvidenskabenic 

Majg. Zool. Magasm de Zoologie 

Magdcb V. Ver, Aldi. Ahhandlungen des Natuiwisscnsclmfllichen Vereins 

Naturxviss. zu Magdeburg 

Magdeb. V. Ver. h'estschr. Festschrift zur Feier des 25 jahrigen Stiftiingstagcs 
>Jaturxviss. des NaturwissenschaftHclien Vereins zu Magde- 

burg 

Magdcb V. Ver Jahr. Abh. Jahresbericht und Ahhandlungen des natnrwis«en- 
Naturwiss. shaftlichen Vereins in Magdelnirg 

Magendie, J, Physiol. Journal dc Physiologic, experimeiilalc ct pathologique 
Magyar Akad. Krtes. Magyar Akademiai Frtesito A mathematikal, es 

(Math Termesz ) ' Termeszettudomanyi oszlalyok ko/lonye (Re- 

, port of the Hungarian Academy. Communications 

• of the Mathematical and Natural Science 
Sections) 

Magyar Boripar Magyar Boripar 

Magyar Nemzeti Muzeum See Termr. Fuz. 

•Magyar Termt. Tars. See Teimt. Kozlon. 

Magyar Tud. Akad. Ertes. A Magyar Tudomanyos Akademia Ertesitoje. (Re- 
port of the Hungarian Academy of Science) 
Akademiai Ertesito a Magyar Tud. Akademia 
Megbizasabol. (Report by tiie Con)niittcc of the 
, Hungarian Academy oUScience) 

Magyar Tud. Akad. Ertek. lirtekezesek a Mathematikai^Tudomanyok kftrebbl. , 
(Math.) Kiadja a Magyar Tudomanyos Akademia 

(Memoirs in the Matheniatical vSciences. Pub- 
lished by the Hungarian Academy of ScieBce) 
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Majfyar Tud. Akad. Ertek. 
(Termt.) 


Magyar Tud. Akad. Hvk. 

Maine Loire vSoc. Mem. 
Acad. 

Majocchi, An^. Eis. Chim, 
Malpighia « 

Malta P. 

Malvern Field Clufi Tram. 
Manufact. and Build. 
Manchestcrf IvAgin. Proc. 

f 

llancliester, Lit. Phil. Soc. 
Mem. 

Manchester, Lit. Phil. Soc. 
*Proc. 

Manchesten Micro. Soc. 
Trans. i 

Manchester, Owens Coll. 

Biol. Lab. SVul. 
ManchesV’r, Owens Coll. 

Stud'. Biol. 

Mannheim, Jahr. 

Mans, vSoc. Agric. Bull. 
Mans, vSoc. Bull. 

Mans, Soc. Roy. Trav. 

Marburg, Gcs. Naturwiss. 

vSehr. 

Marianini 

Marne, Soc. Agric. Compte 
Annuel 

Marne, Soc. Agric. Seance 

Marseille, Ann. Sci. 

Marseille Eac. Sci. Ann. 
Marseille Lab. Zool. Mar. 
Trav. 

Marseille, Mem. Acad 
Marseille, Mem. S^. Kmul. 
Marseille Mus. Ann. 
Maschin.-Constr. 
Maschinenb. 

Mass. Bd. Health Report 


Mass. Insects Report 

Mass. Med. Soc. Comn^un. 
Mat. passes 

Maurice, Soc. Hist. Na,^ur. 
Rapp* 


Ertekezesek a Termeszettudomanypk kdrebol. 
Kiadja 9 * Magyar Tudoraanyos Akademia. 
(Memoirs in the Natui;al Sciences. Published -by 
the Hungarian Academy of'Seieneef * ^ 

A Magyar Tudomatiyos Akademmi Evpnyvei. 

(Annals of the Hunprian Academy of Science) 
Memoires de la Soci^t6 Academique de Mifne et 
Loire 

Annali di Eisica, Chimica, etc. 

Malpighia. Rassegna mensuale di Botanica f 

Malta Patent 

The Transactions of the Malvern Naturalists'* Club 
The Manufacturer and Builder 
Proceedings of the Manchester Institution of Engi- 
neers 

Mem*birs of the Literary and Philosophical Society of 
Manchester 

Proceedings of the Literary and Philosophical Society 
of Manchester 

Manchester Microscopical vSociety. Transactions and 
Annual Report 

Studies from the Biological Laboratories of the Owens 
College 

Studies in Biology from the Biological Department of 
the Owens College , c 

Jahresbericht des Mannhcimer Vereins fiir Natur- 
kunde 

Bulletin de la vSoci6t4 d’Agriculture, etc., de la Sarthe 
Bulletin de la vSoci4t6 (Royalc) d’Agriculture, vSciences 
ct Arts du Mans 

Analyse dcs Travaux de la Soci6t6 (Royale) des Arts 
du Mans 

Schriften der Gesellschaft zur Befbrderung der 
gesammten Naturwisscnschaften zu Marburg 
vSee Mem. Eis. Sperini. 

Compte annuel et Sommairc dcs Travaux de la 
Soci6t6 Agricole, etc., du departeinent de la Manie 
Seance publique de la Soci6t6 d'Agriculture, etc., du 
departeinent de la Marne 

Annales de Sciences ct de I’lndustrie du midi de la 
France 

Annales de la Eaculte des Sciences de Marseille 
See Marseille Mus. Ann. • 

Memoires publics par I’Apdeinie de Marseille 
Memoires de la Soci^t6 d'Einulation de la Provence 
Annales du Muscc d’Histoire naturellc de Marseille 
Der praktische Maschinen-Construkteur (W. Uhland) 
Der Maschinenbauer ' 

Annual Report of the State Board of Health, Lunacy 
and Charity of Massachusetts. Annual Report of 
the State Board of Health of Massachusetts 
. . .Annual Report on the Injurious and Beneficial In- 
t sects of Massachusetts , 

Massachusetts Medical Society’s Communications 
Le Matieres grasses 

Septierae Rapport Annuel sur les Travaux de la 
Soci^U d’Histoire Naturelle de I'Lle Maurice 
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Mauritius, Meteorol. Soc. 
Proc. 

Mauritius, Mcteorol. Soc. 

Trans. • • 

Mauritius^. 

Ma^tius Roy. Soc. Trans. 

Meaux, Bull. Soc. Archeol. 

Meehan. Engin. Inst. Proc. 
Meckel, Archiv. 

Meckel, Deut. Archiv. 

Med. Assoc. J. ^ 

Med. Bot. Soc. Trans. 

Med. Chem. Unters 

Med. Chir. vSoc. Proc. 

Med.-Chir. Trans. 

Med. Chir Ztg. 

Med. Congr. 


Sled. Jahr. 

Med. KUnik. 

Med. naturwiss. Archiv. 
Med. Off. India Sci. Mem. 

Med. Phys, J. 

Med. Rec. 

Med. Times 
Med. Trans. 

Med. Wochenschr. 

Med. Ztg. Russ. 

Medd. Gronland 
Medd. K. Vetenskapsakad. 

Nobel-inst. 

Meisner, Ann. 

Maisner, Anzeiger 


Melbourne 
Mem. accad. Lincei 

Mem. Accad. Sci. Torino 

Mem. Chem. Soc. 

Mem. Coll. Sci. Eng. Kyoto 

Mem. Fis. Sperim. 

Mem. Imp. Mineral. Soc. 
Petrograd 

Mem. Lepidopt., St. 
Petersb. 


Proceedings,* &c., of the Meteorological Society of 
Mauritkss 

Transactions of the Meteorological Society of Mau* 
ritius • 

Mauritius Patent 

Transactions de la vSoci6t6 Royale des Arts et des 
Sciences de Maurice 

Bulletin de la Soci6te d’ArchcoIogie, Sciences, Lettres 
ct Arts du dept, de Seine et Mani(» 

Institution of Mechanical Ivngincers. • Proceedings 
Archiv. fur Anatomie und Physiologic 
Deutsches Archiv. fur die rhy.sfologie 
Journal edited for the Provincial Medical and Surgical 
Association * I 

Transactions of^the Medico Botanical •{society of 
London • • 

Mcdicinish-cheinische Untcrsuchungen; ans dem 
Laboratorium fur angewandte Cheniie zu Tubingen 
Proceedings of the Royal Medical and Chirufgical 
Society of London • 

Medico-Chirurgical Transactions • 
Medicinisch-chinirgische Zeitung • 
vSee Congr. Int. Med. C. R., Cong#. Int. Sci. Med. 
C. T., Congr. Med. Int. Atti., Int. Med. Congr. 
Trans , Int. Med. Congr. Verh. • 

Mediziiiischc Jahrbiichcr, von der K. K. Gesscllschaft 
in Wien 

Medizinischc Klinik 

Medizinise'h-naturwissenschaftliches Archiv. 

^Scientific Memoirs by Medical Olficer^ of the Army of 
India 

The Medical and Physical Journal 
The Medical Record, N. Y. 

The Medical Times, London 
Medical Transactions 
Medizinischc W’ochenschrift 
Medicinische Zeitung Russlands 
Mcddelclscr om Gronland 

Meddelanden fran K. Vctenskapsakademi|ns Itobel* 
institut 

Annalcn der allgcmcincn Schwcizerischen Gesellschaft 
fur die gesammten Naturwissenschaften 
Naturwissenschaftlicher Anzeiger der Allgemeinen 
Schweizerischen Gesellschaft fur die gesammten 
N aturwissenschaften 
See Victoria • 

Memorie della r. accademia dei Lincei, Classe di 
scienze fisiche, raathematiche e naturali 
Memorie della Reale Accademia dellc {kienze di 
Torino 

Memoirs and proceedings of the Chemical Society of 
London prior to 1848 

Memoirs of the College of Science apd Engineering, 
Kyoto Imperial Uniiiersity 

Memorie di Fisica sperimental « 

Memoirs of the Imperial Mineralogical Society of 
Petrograd • 

Memoires sur les Lepidopteres * 
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Mem. Maiich. Lit. Phil. 
vSoc. 

'Mem. Med. i^ilit, 

Mem. ])Oud. salp. 

Mem. rev. soe cieii, 
"Antonio Alzate" 

Mem. Soc. Iny. eiv. 

1 

Mem Soc. Nat? Kiev. 
Mem. Valdaniesi , « 

Mcnde, Soc. A^rie Hull. 

Mende, Soc^ Airie Mem 

« » 

Merck’s Ann Rep. 

Merck’s Arcliiv. 

Messenger Math. 

Met. 

Met. Chem Liik* 

Met. ital. • 

Met. Rev. %• 

Metal Ind *■ 

Metal Tct:li. 

Metall. Iml. ZtK 
Mctallarl). 

Mctallurgie 

Metaxa, Ami Med. Chii 
Met/. Acad. Mcip, 

Met/, Assises 

Vietz, Seance (len 

Metz Soc. Hist. Natm. 

Hull. 

Mex. 

Mex.^P. 

Mex. ‘Musi Aiiales 
Mex Registro Trim 


Mex. vSoc. "Al/ate" Mem. 
Mexique Archiv. Comm 
Sci. 

» 

Meyer Bros \h\i^ 

Meyer Jahr Chem. 
Michigan, Fish Comm Re- 
port 

Micro. J. 

Micro. Soc. J . 

Micro. Soc. Trans 
•Midi. Drug. « 

Midi. Med. Surg. Kep 
Midi. Quart. J. Med. Sci* 
Milano, Ann. Scienz. 


Memoirs and* I’roceedings of the Manchester Literary 
and Philosophical Society 

Rccueil de Memoires dc Merjeciye, de Cjiirurgie et d^ 
Pharmacic Militaires 

Memorial des poudres et salpetres • 

Memorias y revista dc la sociedad cientifica "Antonio 
Alzate" 

Memoires et Comptc-Rendu des travaux de la Soci^ti 
des Ingcnieurs Civils, etc. 

Memoirs of the Society Nat. Kiev. 

Memone Valdarnesi 

Hulletin de la vSoci{‘t6 d’Agriculture, Industrie! 

Sciences, et Arts de depajtemcnt de la Lozere 
Memoires et Analyses des* Travaux de la Soci4t4 
d’Agijiculture, Commerce, vSciences, et Arts de la 
ville de Mcnde, departement dc la T,ozere 
Merck’s Annual Report 
Merck’s Archives, New York 
The Messenger of Mathematics 
Metallurgical-Metallurgia 
Metallurgical and Chemical lingineering 
Metalliirgia italiana. La 
The Metallurgical Review 
d he Metal Industry 
Metal Technik 

Deutsche Metall-lndustrie-Zeitung 

Der Metallarbeiter 

Metallurgie 

Annali medico chirurgici 
Memoues dc I'Academic (Imperiale) de Metz 
Assises scientirupies de Metz (Institut des Provinces 
de France) 

Soei^R* lies Lettres, Sciences, Aits, et Agriculture de 
Metz 

Hulletin de la vSoei6te d’llistoire naturclle de Metz • 

Me.xican, Mexico, Mcxicaiie 
Mexican Patent 

Analcs del Mtiseo Nacional dc Mexico 
Registro trimestre, o Coleccion dc Memorias de 
Historia, Literatura, Ciencias, etc, por una 
Sociedad de Literates 

Memorias dc la vSociedad Cientifica "Antonio Alzale’’ 
Archives de la Commission Scientifique du Mexique, 
publices sous les auspicYs du Ministere de I’ln- 
strnetioii Publitpie 
Meyer Hrothers Druggist, St. Louis 
R. Meyer’s Jahrbuch der Chemie 
Biennial Report of the State Board of Fish Com- 
missioners. (Contains the Michigan Fish Comm. 

• Hull.) 

Quarterly Journal of Microscopical Science 
Journal of the Royal Microscopical Society 
Transactions of the Microscoihcal Society qf London 
Midland Druggist and Pharmaceutical Review 
Midland Medical and Surgical Reporter 
The Midland Quarterly Journal of Medical Sciences 
Annali di Scienze e Lettere 
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Milano, Atji Ginnas. 

•Milano, Attest. Loi^b , 

Milano, Mti Soc. Ttal. 
Milano, Cagnola Atti 

Milano, Giorn. vSoc. Incor. 

Milano, 1st. Lomb 
Adunanze 

Milafio, 1st. I.omb. Rap- 
porti g 

Milano, 1st Lomb Rciul 

Milano, Mem 1st Lomb, 

Milano, Mem 1st Lomb 
Vcneto 
Milch Zentr 
Milch Ztg. 

Min hhiK World 
Min J. 

Min Rev 
* ;^fin. Sci 
Min Sci Ricss 
Min Smelt Ma^^ 


Min Soc. J. 

Mineral Mag 

Mineral MiUh 
Mineral IVlr MiUh 

Mines .md Mincials 
Mmn Acad Sci Hull 

.Minn .\cad Sci Rap 

Mmn Rot Stud 

^flqucl, Bull 

Misc I'hit. • 

Mitau, nuatember 
Mitth. Artil. Geniew 

Mitth. Rohmen. Archit. 
Ing. Ver. 

Mitth. Centralst. Wi.ss- 
tech. Unters. 

Mitth. Gewerhever. Nassau 
Mitth. Jiiais. Gcsimdhts. 

Mitth. Konigl. Matcrial- 
priifungsamt 

Mitth. Hannov. Gewer- 
bever. 


Atti dell’ I.* R. Ginnasio Liccale Convitto Longone in 
Milano* 

Atti deir I. R Istitiito Lombardo di Scienze, Lcttcrc, 
ed Arti * 

Atti della Socicta Italiana di Scienze Natiirali 
Atti della Fondazione Scicntifica Cagnola dalla siia 
istitiizionc in poi. 

Giomale della Swiida d’lncorragiaineiilo dcllc vSeienze, 
etc., stabilita in Milano • 

SolcTini Adunanze dtd R Istiluto LoiiRurdo di vScieiizc 
e Lettcre - ^ 

Rapporti sui Riogrcssi didle Scienze del R. 1 si it lit o 
Lombardo di vScienze 

Rendicoiiti dell’ Istitiito Lombardiit di Scienze c 
Lettcre — C'la^e di Scienze inatematiJ#- e natiirah 
Meinorie dell’ L R. Istiluto Lomb.irdo di Sciciiz#, 
etc. 

Meinorie dell’ I R Ktituto del legno Lombardo- 
Veneto * 

Milchwirtschaftliches Zeniralblatt • 

Milch Zeitung • 

Mining and luigineciing Woild • 

The Mining Jouinal ♦ 

.Mining Review, a Monthh Ruoid of 4'.eologv 
.Mining Science • 

Mining and vSciintilic Riess 

The Mining and Smelting Mag.i/ine a montlily 
review of Practical Mining, Ou.irrymg, and Metal- 
lurgy 

See Mm Mag ^ 

The Mmeralogical Magazine and Journal of the 

Mineralogical Society of (treat Riitam and Ireland 
Mincralogische Mittheihmgi n • 

(Tschermak’s) Mincralogische mid Petiogra]diischc 

Mittheilungen 
Mines and .Mineials 

Rulletiiis of the Minnesota ,\c,ideiiiy of Natural 
Science s 

Tho Minnesota Aca<leniy of Natural ^cieiltes at 
Minneapolis, Mmn Occasional Papeis 
(fcological and Natmal History Survey of Minnesota. 

Minnesota Jkit.imcal Studies 
Rulletin des Sciences Phy'-Kiues et N.iturellcs en 
Necrlandc 

M iscellanca lintomologica 
I )ic (juatember • 

Mittheilungen uber (tegcnst.mde cUs Artilleiie- und 
Genic-wcscns 

Mittheilungen des Architektin und Ingcnieiir Veieins 
im Konigreiche Rohmen 

Mittheilungen aus der Ccntralstelle fur wissen- 
schaftlichtechnische I ’ntersuchungen 
Mittheilungen fur den Gewerbcverm.fur Nassau 
Mittheilungen aus dcwKaisei lichen Gesundheitsamte, 
Berlin • • 

Mitteilungeii aus dem Koinglichen Material prufung- 
samt zu Gross Lichtcrfeldc West 
Mittheilungen des Gewerbevercins fur Haflnover 
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Mitth. Tyebensm. Hyg. 


Mitth, Maler^i 
Mitth. kflnig. Priiftingsans. 
Wasser-vcrsorgung 

Mitth. Tech. Gcw. Mus. 
Mitth. Techn.*- Versuch- 
samtes * 

Mitth. Zool. Sta. Nec^cl ^ 

Mo. Insects Repo||t 


II«J. Sugar Planter 
Moilena, Accad. Sci. Mem. 

Modena, Aniiu. Soc. Natur. 
Modena Atti vSoc. Natur. 
Modena, Mem. vSoc. Ital. 

Modena, RelazioKe 


Moigno, Annu Cosmos 
Mois chim. clectrochim. 
Mois min. met. 

Mois sci. ind. 
Molcschott, Unt^s. 

Moll, Ann. 

Moll, Rfemcriden 
Moll, Jahr. Rerg. 

Moll, Neue Jahr. 

Mon. ceram verr 

Mon. cord. 

Mon. Yds. ^iss. 

Mon. Ind. 

Mon. Ind Beige 
Mon. Pap. 

Mon. vSei. 

Mon. teint. 

Monnts. 


Monats, Dermatol. 
Monatsbl. Hannover Ckwer- 
bever. 

Monatschr. Text -Ind. 
Monatschr. Zahn. 
Montevideo Mus. Nac., 
Anales 

Monthly Amer. J. Geol. » 
Monthly yftchiv. Med. vSei. 


Mitteilungen*aus dem Gebiete der Lebensjpitteluntcr- 
.suchung uncbiHygiene veroffentlicht vora Schweizer 
Gesundheitsamt f . ‘ 

Technische Mitteilungen fiir Mdlerci * 

Mitteilungen aus der kdniglichen Priifunga.nstalt fflr 
Wasser-versorgung und Abwasser beseitung zu 
Berlin 

Mitteilungen aus dem Technischen Gewerbe Museum 
Mittheilungen des k. k. Technischen Versuchsamtes 

Mittheilungen aus dcr zoologischen Station zu Neapel. 

etc. • 

Annual Report on the Noxbus, Beneficial and other 
Insects, of the State of Missouri, made to the State 
Board of Agriculture 
Model Sugar Planter, The 

Memorie della Regia Accademia di vSeienze, Lettere 
ed Arti di Modena 

Annuario della >Societa dei Naturalist! in Modena 
Atti della Societa dei Naturalist! di Modena 
Memorie di Matematica e di Pisica della vSocieta 
Italiana dellc vScicn/c 

Relazionc dellc Adunanze della R. Accademia di 
vSeienze, Lettere, ed Arti di Modena, nell' Anno 
Academico 1812-43 ^ * 

Annuaire du Cosmos 
Mois chimique et elect roohimiqiie, Lc 
Mois minier et metallurgique, Le 
Mois scieiitifuiue et industriel, Le 
Untersuchungen zur Naturlehre dcs Mcnschen und 
der Thiere 

Annalcn der Berg- und Iluttcnknndc 
Kfemeriden der Berg- und Iluttenkundc 
Jahrbiichcr der Berg- und Huttenkunde 
Neue Jahrbucher der Berg- und Huttenkunde 
Moniteur dc la ceramique de la verreric et journal du 
ccramisle et du ehaufournier (reuiiis) 

Moniteur dc la cordonneric 
Moniteur des fils et tissus 
Moniteur Industriel 
Moniteur Industriel Beige 
Moniteur Papeterie 

Moniteur Seientifique (Quesrieville) « 

Moniteur de la teinture des apprets et de I’impression 
dcs tissus , • 

Moiiatslicfte fur Chemic und verwandte Theile 
anderer \Vis.senschaften Gcsammeltc Abbhand- 
lungen aus den vSitzungsherichten der kaiserlichen 
Akademie der Wissenschaften 
Monatshefte fur praktischc Dermatologie 
Monatsblatt des Gewerbevereins fiir Hanover 

Leipziger Monatssclirift fiir Textil-Industrie 
Monatschrift fur Zahnarzte ^ 

Anales del Musco Nacional de Montevideo 

The monthly Journal of Geology and Natural Science 
Monthly Archives of the Medical Sciences 
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Monthly C^. & Trade 
Report 

Montpellier, Acad. Proces- 
Verb. • • ^ 

Montpellief, Acad. Sci. 
Mem. 

Montpellier Inst. Zool. 
Trav. 

Montpellier. Mem. Acad. 
Sect. Med. 

Montpellier, Recueil. Bull. 

Montreal Natur. Hist. So# 
Proc. 

Montreal Pharm. J. 
Montsouris 
Morphol. Arb. 

Morphol. Jahr. 

Moscou 

Moscou, Comment. Soc. 
Phys. Med. 

Moscou, Soc. Natur. Bull, 
•l^oscou, Soc. Natur. Mem. 

Moscou, Soc. Natur. Nouv. 
Mem. 

Moscow Soc. Sci. Bull. 


Moscow Univ. Mem. 
(Natur. Hist.) 

Moscow Univ. Mem, (Phys.- 
Math.) 

Moselle, Bull. Soc. Hist. 
Natur. 

Moselle, Trav. Soc. Sci. 
Med. 

Mov. Piet. World 
Mulder, Archief. 

Mulder, Scheik. Verb. 
Miller, Archiv. 

Mttnchen, Akad. Abh. • 


Miinchen, Akad. Sitzber. 


Munchen Bot. Ver. 
Miinchen, Bull. Akad. 
Munchen, Denkschr. 

Munchen, Entom. Ver. 
Mitth. 

Miinchen, Gelehrte Anz. 


The monthly Consular and Trade Reports 

*• 

Extraits des Proces-Verbaux des Seances de TAcademie 
des Sciences et Lettres • 

Academic des Sciences et Lettres de Montpellier 

Travaux originaux du Laboratoire Zoolique de la 
Faculte des Sciences de Montpellier et de la Station 
Maritime de Cette • 

Memoires de I’Academie des Sciences et Lettres: 
Section de la Medecine 

Recueil des Bulletins publics pa^ la Soci6t6 Libre des 
Sciences, etc. 

See Canad. Rec. Sci. 

Montreal PharmAeutical Journal 
See under Paris 
Morphologische Arbeiten 

Morphologischcs Jahrbuch • 

See Congr. Int Anthrop. C. R. 1892, Coigr. Int. Med. 

C. R. 1897, Congr. Int. Zool. (C. B.) 1892 
Commentationes Societatis Physico-Modicae apud 
Universitatom Mosquensem institu^iae 
Bulletin de la Soci6t6 Impeiiale des Natuijilistcs 
Memoires dc la Soci6t6 Imperialc des Natuiilistes de 
Moscou 

Nouveaux Memoires de la vSoci^t6 Imperiale des 
Naturalistes de Moscou 

Bulletin of the Imperial vSociety of Lovers of Natural 
Science, Anthropolojp^ and Ethnography, in connec- 
tion with the Imperial University of Moscow 
Scientific Memoirs of the Iini^crial University of 
Moscow. Natural History Section • 

vScientific Memoirs of the Im|>erial University of 
Moscow. Physico-Mathematical Section 
Bulletin de la vSoci^te d'Histoirc Naturelle du departe- 
ment de la Moselle 

Expose des Travaux de la Socif‘t£* des J^cienccs Mcdi- 
calcs de la Moselle 
Moving Picture World 
Natuur- en vSeheikundig Archief. 

Scheikundige Verhandelingen en Onderzoekingen 
Archiv. fiir Anatomic, Physiologic, und wissenschaft- 
liche Medicin. 

Abhandlungen der Mathematisch-Physikalisch 
Classe dcr koniglich Bayerisj^hen Akademic der 
Wissenschaften 

Sitzungslxrichtc dcr Matheinatisch-Physikalischen 
Classe der k. B. Akademic der Wissenschaften 
Munchen 
See Bot. Ccntrbl. 

Bulletin der k. Akademic der Wissenschaften 
Denkschriften dcr Kbnigl. Baicrischen Akademic der 
Wissenschaften zu Munchen 
Mittheilungen des Munc]jener Ivnlomologischci^ 
Vereins 

Gelehrte Anzeigen 
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Miinchen Ges. Morphol. Sitzungsberithle der Gesellschaft fiir Morphologic 
Physiol. Sitzber. iind Physiqjpgie in Miinchen • 

Miinchen, Naturwiss. Tech, Abhandlungen dcr naturwissen^haftlichtechnischen 
Comm. AWi, Commission bci der Koni^. Uaierischen Akaderaie 

Miinchen Phot. Ges. See Wien, l^hotogr. Correspond. ^ 

Miinchen, Sitzber. Sitzungsbcrichte dcr Konigl. Baierischen Akademie 

der Wissen.schaftcn zu Munchen 

Miinchen Thierarznei- Jahrcsbcncht der k. CentraLThierarznei-vSchule in 
vSchule Jahr., Munchen 

Miinchen 'I'hic|arztl. Hoch- Jahrcsbcricht der k. Thierarztlichen Ilochschulc in 
schule Jahr. Munchen * 

Munchen, Zts ArchR. • Zeitschrift des Baycrischen Architekten- und Ingcnieur- 
Vereina 

Munic. Pngii^ • Municipal Engineer ^ 

Munic. J. iingiii. Municipal Journal and Engineer 

^A'ynistcr, Ahh. Aerzt. (k’s. AbhaiUllungen imrl Beobachtuiigen der arztlicheii , 
Gesellschaft zu Munster 

Museum Senekenb. Museum Senckenbergianum 

Mufit. Ztg. Leipziger Barber Zeitung (Farberei Musterzeitung) 

N. Bnmsw, ^Natiir, Jfist Bulletin of the Natural History Society of New Bnins- 
Soc. Bull, , wick 

N. Ivngland^Hot, Club See Rhodora 

N.Fingl.Kng. * New England lingiucer. The 

N, Ihigland J. Med. New England Journal of Medicine and vSurgery. 

N. Erf, Erraiir. Neuste Erfmdungeii und I'hfahrungen 

N. Hampshire San Ihill. New Ilampsluic Sanitary Bulletin ‘ 

N. Haven vSee Coimeetieut 

N. Idea New Idea (The), Detroit 

N. Med. Plivs, J. New Medical and Physical Journal 

N. Mcx. Agric, Coll Bull New Mexico Agricultural College. Experiment Sta- 
• tion. Las Crues, N. M. Bulletin. New Mexico 

College of Agriculture and the Mechanic Arts 

• Agricultural Experimental Station Bulletin 

N. Orleans Med. Surg J. New Orleans Medical and Surgical Journal 

N. Orleans Proc. Proceedings of the New Orleans Academy of Sciences 

N. Russ. Sm\ Nalur. Memoirs of the New Russian Society of Naturalists 
Mem. 

N. S. Wales, Acclim. Soc. Annual Reports (3. d, and 7) of the Acclimatisation 
Report Society of N. »S. \V 

N. S. Wfilcs Dept. Mines Annual Repoit of the De])artment of Mines (and 
Report Agriculture), New ^'ciith Wales 

N. S. Wales, Entom. Soc. The Transactions of the Entomological Society of 
Trans. New South Wales 

N, S. Wales Linn. Soc. Liimean Society of New South Wales. The Mac^ay 

(Maclcay Mem. Vol ) Memorial Volume , ' 

N. S. Wales, Linn. vSoc. The Proceedings of the Limiean Society of New South 

Proc, Wales 

N. S. Wales P. New South Wales Patent 

N. S. Wales, Phil. Soc. Transactions of the Philosophical Society of New , 

Trans. South Wales 

N. S. Wales. Roy. Soc. J. Joiinial and Proceedings of the Royal Society of 
New South Wales 

N. S. Wales, Roy. Soc. Transactions of the Royal Society of New South 

Trans. ‘ Wales 

^N. Y. Acad. Ann. Anuals of the New York Academy of Sciftices, late 

* • Lyceum of Natural History 

N, Y. Acad. Mem. New York Academy of Sciences. Memoirs 

N. Y. Aced. Trans. * Transactions of the New York Academy of Sciences. 

Late Lyceum of Natural History 
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Y. Aca(i,Med. Bull. Bulletin of New York Academy of Medicine 

''J. Y. Acad. Med. Trans. TransactitMR of the New York Academy of Medicine 

t. Y. Agric. Trails. ^ Transactions of the New York State Agricultural 
Society * 

Y. Bot.^Club Bull. Bulletin of the Torrey Botanical Club 

Y. Y. Entom. Soc. J. Journal of the New York Entomological Society 

Y. Insects Report Report on the Noxious, Beneficial and other Insects 

of the State of New York 

N. Y. J. Med. New York Journal of Medicine and* the Collateral 

Sciences ♦ 

N. Y. Linn. Soc. Trans. Transactions of the Linnacjyi Sodety of New York 
N. Y.Vit. Phil. Soc. Trans. Transactions of the Literary and Philosophical Society 
^ of New York 

N.Y. Lyceum Ann. Annals of the Lyceum of Natural* Hint ory of New 

York ^ • 

N. Y. Lyceum, Proc. Proceedings of the Lyceum of Natural History in tiie^ 
^ City of New York 

N. Y. Med J. New York Medical Journal 

N. Y. Med. Repos. Medical Repository of New York * 

N. Y. Med. Soc. Trans Transactions of the Medical Society of* the .State of 

New York , • 

N. Y. Mus Bull. University of the State of New York. Bulletin of the 

New York State Museum • 

N. Y. Mus. Mem. Memoits of the New York State Museum# 

•N. Zeal. Inst. Trans. Transactions and Proceedings of the New* Zealand 

Institute 

N. Zeal. Inst. Min Ibigin Transactions of the New Zealand Institute of Mining 
Trans. Engineers 

N. Zeal. J. Sci The New Zealand Journal of Science 

N. Zeal. P. New Zealand Patent , 

N. Zeal Pap, & Rep. New Zealand. Pai)crs and Reports relating to 

Minerals and Mining 

Nadir konig. Ges, Naclirichtcn von der konigliclieii Gesellschaft der* 

Wissenschaften zu Gottingen (Malhematisdie* 
physikalische Klasse) 

Nancy, Acad. Stanislas. Academic de Stanislas Memoires de la Socid6 
Mem. (Royale) des Sciences, etc,, de Nancy 

Nancy Soc. Sci. Bull. Bulletin de la Soci^te des Sciences de Nancy 
Nancy Soc, Sci. Mem, Memoires de la Socid6 (Royale) des Sciencgi, Ldtres, 
et Arts de Nancy 

Nancy Soc, .Sci. Trav. Precis analytique des Travaux de la Socid^ (Royale) 
des Sciences, Arts, et Agriculture de Nancy 
Niflites J. Med. Journal de la vSection de Medccme de la Soci6t6 

Academique du departeinent de la Loire Inferieurc 
Nantes, Ann. Soc. Acad. • Annalcs de la Societe Academique de Nantes et du 
departement de la Loire inferifure 

Nantes Soc. Sci. Natur. Bull. Bulletin de la Socide des Sciences naturelles de 
r Quest de la France 

Napoli Accad, Aspir, Ann. Annali della Accademia degli aspiranti Naturalist! 
Napoli Accad. Atti Atti della Reale Accademia delle Scienze Fisiche e 

Matematiche 

Napoli Accad. Pontan. Atti Atti dell’ Accademia Pontaniana 
Napoli Accad. Sci. Atti Atti della Realc Accademia della Scienze e Belle 
• Lettere; Sezione della»Societa R. Borbonica 

Napoli Accad. Sci. Mem. Memorie della R. Accademia«ydella Scienze 
Napoli Giom. Mat. See Gioniale di Matemat. 

Napoli, Atti 1st. Incorr. Atti del Real Istituto d’lncceraggiaracnto alle Scienze 
Natural! di Napoli * 
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Napoli Lucifero 
Napoli Mus. 

Napoli, Ann.^Mus. Zool. 

Napoli Rend. 


Napoli Soc. Natur. Boll. 
Natl. Assoc. Retail Dnig, 
Notes • 

Natl. Disp. * 

Natl. Drug. * 

Natl. Eclect. Med. Assoc. 

Quart. • 

Natl. Cdass^Budget 
^«tl. Inst. Bull. 

Natur. Can. 


Natur. Sicil. t 

Natur. J. • 

Naturaleza t 

• 

Naturalift (Yorks) 

Naturaliste 
Nature 
Naturf. ‘ 

Natur. Hist. Review 

Naturhist. Notizen 

• 

Naturhist. Tidsskr. 
Naturwiss. Umschau 
Chem. Ztg. 

Natuurk Tijdschr. 


Nauche, J. Galvan. 

• Naval Archit. Trans. 
Naval Sci. 


Nea])el Zool. vSta., Fn*ma & 
Flora 

Neapel Zool. vSta. Mitth. 
Nebraska Univ. vStud. 

Nederl. Archiv. 

Nederl. Archief Natuurk. 
Nederl. Bot. Vcr. Versl, en 
, Meded. - 

Nederl. Dierk. Ver. Tijd- 
schr. c 

Nederl. Ehtom. Ver. 
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JI Lucifero * y 

Museo di Letiteratara e Filosona 
Annuario del Museo Zoologjco della R. Universita (W 
Napoli ^ ‘ ^ 

Rendiconto dell' Accademia delle Scienzo Fisiche c 
Matematiche. (Sezione della Societa Reale di 
Napoli) 

Bollettino della Societa di Naturalist! in Napoli 
The Journal of the National Association of Retail 
Druggists, Chicago 
National Dispensatory 

National Druggist " 

The National Ivclectic Medial Association Quarterly, 
Cincinnati 

National Glass Budget 

Bulletin of the IToceedings of the National Institu- 
tion for the Promotion of Science 
Le Naturaliste Canadicn. Bulletin de Recherches, 
Observations et Decouvertes se rapportant a 
ITIistoire naturelle du Canada 
II Naturalista Siciliano. Giomale di Scienze Natural! 
The Naturalists’ Journal 

La Naturaleza. Periodico cientifico de la Sociedad 
Mexicana de Historia Natural 
The Naturalist: Journal of the West Riding Coiji-‘.’ 

solidated Naturalists’ Society 
Le Naturaliste 
Nature 

Der Naturforscher 

The Natural History Review and Quarterly Journal of 
Science 

Naturhistorische und cheniiscli-technische Notizen 
nach den ncuesten Erfahrungen 
Naturhistorisk Tidsskrift 

Naturwissenschaftliche Umschau der Chemiker- 
Zcitung 

Natuurkundige Tijdschrift, inlioudende Phijsica, 
Chemie, Pharmacie, Nat. Hist., &c., uitg. van wege 
het Gcnootschap: “Tot lut en vergenoegen,” te 
Anihein. 

Jounial du Galvanisme, de Vaccine, etc. 

Tran.sactions of the Institution of Naval Architects 
Naval Science: a Quarterly Magazine for promoting 
the improvement of Naval Aichitecture, Marine 
Engineering, Steam Navigation, and Seamanship 
Fauna und Flora des Golfcs von Neapel und der 
angrenzenden Mceres-Abschnitte herausgegeben von 
der Zoologischcn Station zu Neapel 
Mittheiluugen aus der Zoologischen Station lu Neapel 
University Studies. Published by the University of 
Nebraska 
See Sclenka 

Nedcrlandsch Archief voor Gcnees-en Natuurkunde 
Sec Nederl. Kruidk. Arch. 

Tijdschrift der Nederlandsche Dierkundige Vercenig- 
ing 

See Tijdschr. Ent. 
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Nederl. Archief. NederlandSch Xruidlnmdig Aichief 

Nederl. ijmcet Nederlaadsch Lancet. Tijdscbtift aan de proktische 

* Chirurgie, etc. 

Nederl. Tijlschr. Dier- Nederlandsch Tijdschrift voor de DiAkunde, uitge- 
kimde* geven door het koninklijk Zoologisch Genootschap 

Natura Artis Magistra te Amsterdam 

Nederl. Tijdschr. Geneesk. Nederlandsch Tijdschrift voor Geneeskunde, tevens 
orgaan der Nederlandsche Maatschappij tot de 
Bevordering der Geneeskunst • 

Neuchatel Soc. Sci. Bull. Bulletin de la Soci6t6 des Sciencas Naturelles de 
Neuchatel 

NeiRs Bergmann J. Neues bergmannisches Journaf 

Neues Jahr, Min. Neues Jahrbuch fiir Mineraloaie, Geologic und 

Palaeontologie * $ 

Neues Lautttz. Mag. Neues Lausitizisches Magazin; unter M^twirkung der 
Oberlausitzisclien Gesellschaft dcr Wisscnschaf^Dt 
^ Neue med.-chlr. Ztg. Neue medicinisch-chirurgische Zeitung 

Neues Nord. Arditv. Neues nordisches Archif fiir Natur und Arzncikunde, 

vcrfasst von einer Gesellschaft nordischer Gellhrten 
Neue Preuss, Provinz. Neue Preussische Privinzial-BIatter • 

. Blatt. • 

Neu-Vorpomraem Mitth. Mitthcilungen aus dem naturwis^nschaftlichen 
Verems fur Neu-Vorpommera unii Rugcn in Greifs- 
wald • 

• ^Newbury Field Clut> Trans. Transactions of the Newbury District Fid!! Club 
Newcastle Chem. Soc. Newcastle-upon-Tyne Chemical Society. Transac* 
Trans. tions 

Newf. P. Newfoundland Patent 

Newman. Entom. The Entomologist 

Newport Natur. Hist. Soc. Proceedings of the Newport Natural History .Society 
Proc. 

Nicholson J. Journal of Natural Philosophy, Chemistry, and the 

Arts > 

Nick. The Nickelodeon 

Niederl, Archiv. Zool. Niederlandisches Archiv. fiir Zoologie 

Niederosterr. Gewerb-Ver. Verhandlungen des NiederCsterreichischen Gewerbc- 
Verh. Vcreins 

Niederrhein. Gcs. Naturk. Sitzungsberichte der Niederrhcinischen Gesellschaft 
Sitzber. fiir Natur- und Hcilkunde zu Bonn ’ 

Niederrhein. Ges. Organ. Organ fiir die gesamrate Heilkunde; herausgegcben 
von der Niederrhcinischen Gesellschaft fiir Natur- 
und Heilkunde zu Bonn 

Mieuw Archief Wisk. Nieuw Archief voor Wiskunde 

Nimes Soc. Sci. Bull. Bulletin de la Soci^td d’Etude des Sciences Naturelles 
• de Nimes 

Nor. Amer. Med. Chir. The North-American Medico-Chirurgical Review 
Rev. 


Nor. Eng. Inst. Min. Engin, North of England Institute of Mining and Mechanical 
Trans. Engineers. Transactions 

Nor. Staff. Field Club Rep. (The) North Staffordshire (Naturalists’) Field Club 
(and Archaeological Society). Annual Report (and 
Transactions) 

Nord. Braband, Handel. Handelingen van het provinciaal Genootschap van 
prov-Genoots. Kunsten en Wetensehappen in Nord Braband 

Nord France Soc. Linn. Bulletin de la SociiU Linneenne du Nord de la Fran<T 
BuU. 

Nord France Soc. Linn. Memoires de la Soci6t6 ^.inneenne du Nord de la 
Mem. France 



Ixxxiv 


. l.IJ't OF ABBREVUIIONS TO UTERATURB 


Nord, Mem. Soc. Agric. 
Nord, Soc. Agric. Seance 
Publ. 

Nordamerik. Monatsber, 


Norddeut. I^ndwirth 
Nordisches Archiv. 

Norf. Nonv. Natur. Soc. 

Trans. • 
Normandie 

Normandie Soc. Linn, fiull. * 
Normandie Soc. Linn. Mem. 
Normandie S#c. • Linn. 

Seance PuW. 

^ipr|k Tidsk. Vid. Litt. 
Norske Videnskab. Skrift, 

NortHknipton Natur. Hist. 

Soc. J. • 

Northern J. Med. t 
Northumb. ^atur. Hist 
Soc. Trans. « 
Northwestern Drug. 

Norw. P. • 

Notar isia 


Notices of Judgment, U. S. 
Dept. Agric. 

Notiz. Archit. Vc?. Nieder- 
rhein 

Notiz. Riga 
Nouv. Ann. Math. 

Nouv. Archiv. Miss. Sci. 

Nouv. remedes 
Nova Acta Acad. Nat. 
CurK).s. ^ 

Nova Scotia Inst. Sci. Proc. 
& Trans. 

Nova Scotia, Trans. Lit. 

Sci. Soc. 

Novitates Zool. 

Nuov. Ann. Sci. Natijf. 
Nuov. Antol. Sci. 

Nuov. Cimento 

Nuov. Gioni. Dot. Ital. 

'Nuov. Notarisia 

kflmb. Natur. Ges. Abh.* 
Nye Hygata * 


See Douai * 

Seance Publiqui.de la Soci^t^ d'Agriculturdf Sciences, 
et Arts, etc., du departeinent dii Nord , 

Nordamerikanischer MonatsfJtri(flit fiir <(Natur- und 
Heilkunde < ^ 

Der norddeutsche Landwirtli 
Nordisches (u. Neues Nordisches) Archiv, fur Natur- 
kunde und Arznciwisscnschaft 
Transactions of the Norfolk and Norwich Naturalists' 
Society 
See Caen 

Hulletin de la Soci6t^ Linneenne de Normandie • 
Memoires de la vSocia^ Linneenne de Normandie 
Seance Publiques de la vSoc<(;t6 Linneenne de Nor- 
mandie 

Norsk ndskrift for Videnskab og Littcratur, 

Dct Kongehge Norske Vidcnskabersselskabs Skrifter i 
det 19 de Aarhundrede 

Journal of the Northampton(shire) Natural History 
Society and Field Club 
Northern Journal of Medicine 
Iransactions of the Natural History Society of North- 
umberland, Durham, and Newcastle-upon-Tyne 
Northwestern Druggist (The), Minneapolis 
Norwegian Patent • 

Notarisia. Commentarium Phycologicum, La' 
Notarisia. Commentario Ficologico Generale 
Parte speciulc della Rivista Neptunia 
Notices of Judgment, U, S. Department of Agri- 
culture 

Notizblatt des Architekten und Ingenieur Vereins 
fur Niedcrrhein und Westfalen 
Notizblatt des technischen Vereins zu Riga 
Nouvelles Annales de Mathematiques 
Nouvelles Archives des Missions vScientifiques et 
Litteraires 

Nouveaux remedes, Paris 

Noyonim Actonim Academiae Caesareae Leopoldino- 
Carolmae Gernianicae Naturae Curiosorum 
(Ihe) Proceedings and Transactions of the Nova 
vScotiau Institute of (Natural) Science 
Iransactions of the Literary and Scientific Society of 
Nova Scotia 

Novitates Zoologicae. A Journal of Zoology in 
connection with the Tring,. Museum 
Nuovi Annali delle Scienze natural! 

^crArti”^^*^^*^ Scienze, Lettere (Lettere. Scienze) 

ll Nuovo Cimento, Giornale di Fisica, di Chimica, e 
di Storia Naturale 

Nuovo Giornale Botanico Italiano (e BuUettino della 
vSocieta Botanica Italiaua) 

I,a Nuova Notarisia, Rassegna (trimestralc) con- 
^crata a lo Studio dellc Alghe (e Corollario alia 
Sylloge Algarum Omnium") * 

Abhandlungen der Naturhistorischen Gesellschaft zu 
Numberg 
Nye Hygaea 
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NytMag^aturvid. 

Nyt Tidsskr. Fys. Kem. 
*Oberhess. G|s. Ber. , 

Odontol.^oc. Xfans. 

Oesterr. Bot. Zts. 

Oesterr. Chein. Ztg. 
Oesterr. laiidw. Wochenbl. 
Oesterr. Med. Jahr. 

Oesterr. Med Wochens-*— 

Oesterr. Wochenschr. 

Oesterr. Zts. Berg. Hut- 
tenw. 

Oesterr.-ung. Zts. Zucker- 
ind. 

0(T. Ga/. 

OfTcnbach. Vec. Naturk. 
Ber. 

Oil Colour J. 

Oil, Paint Drug Rep. 
dOise 

Oise Mem. Soc Acad. 

Oken Isis 
Omaha Drug. 

Omodei Ann. Univ. 

Ontario Ivntom. Soc. Rep 
Oporto 

Ophthnlm Bibliothck 
Ophtlialm. Dosp. Reports 

Ophthalmic Rev. 

Organ Rul>en/.uckcrind 
Orgclb, 

Orleans Ann. 

Orleans. Bull 

Ornis 

t 

Ornith Jahr. 

Omith. Monatsber. 
Ornithol. 

Omithol Ool. 

Orsted Tidsskrift 
Orvos-I'ermesz Krtes 


• / 

Nyt Magazin for Naturvidenskabernc 
Nyt Ti^krift for Fysik og Keini. 

Berichte der Oberhessischen GeselJschaft filr Natur- 
kunde und Heilkunde in Giessen 
Transactions of the Odontoiogical vSocicty of Great 
Britain 

Oesterreichisclie Botnni<>che Zcitschrift 
Oesterreichische Cheniikcr Zeitung , 

Oesterrcichisches landviirtschaflhches W’lK'hcnblatt 
Medicinisches Jahrbuch des k. k Tvslcrreichischen 
vStaates • • 

Oesterreichische Medicinischc Wochenschrifl, als 
l'>ganzungsblatt der mediciniscl»n jahrbuchcr 
Oesterreichische Wocfienschrift fur ^Visscnschaft, 
Kunst, und oUentliches Leben 
Oesterreichschc Zeitschrift fur Berg- und Huflen- 
wesen 

Oesterrcichisch-ungarisclie Zcitschrift fur Zickcr- 
industric und Landwirlschaft . 

Official Gazette, United Stales Patent ( )fficc 
Beiicht des Offenbacher Verems fur Naturkundc uber 
seine Thatigkeit 

Oil and Colourman’s Trade JournuT 
Oil, Paint and Drug Rciwrter • , 

See Beauvais 

Memoires de la vSociete Academique (rArclicologie, 
Sciences, et Arts du dci)artemcnt dc TOisc 
Isis, Oder Fncyclopadische Zeitung 
Omaha Druggist (The), Omaha 
Annali Univcrsali di Mcdicina • 

Report of the Kntomological Society of ( )ntario 
See Porto ^ 

Ophthalmologische Bibliothck 

Ophthalmic Hospital Rejiorts and Journal of the 
Royal I/indon Ophthalmic Hospital 
The Ophthalmic Review a Quarterly Journal of 
Ophthalmic Surgery and vScicnce 
Organ des Centralvercins fur Riiben/uckcrindu^trie 
Die Orgelbaii zeitung • 

Annales de la Sot'iOc Royale des .Sciences, Belles- 
Lettres, el Arts d'Orlcaiis 

Bulletin dcs Sciences PhysKpies, Medieales, et 
d’AgricuIture d’Orleans 

Ornis, oder das Ncustc und Wichtigste dcr Viigel- 
kundc, etc. 

Omithologisches Jahrbuch ^ 

Omithologische Monatslx*richtc 
The Ornithologist 
The Ornithologist and Oologist 
Tidsskrift for Naturvidenskabeme 
Orvos-Terme^zettudomanyi Ertesilo a Kolozsvari 
Orvos-Termeszettudoinanyi Tarsulat es az Erdelyj. 
Museum-Egylet Termeszettudoraanyi vSz.akosz- 
talyanak az. .szakiiltseirbl. .(Medical and Natural 
History Proceedings of thF sections of the Klausen- 
btiTg Medical and Natural History .Society and of 
the Natural History sectidh of the Museum Associa- 
tion of Transylvania 
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Osnabrticfc, Jahr. 

Ottawa Field-Ciatur. Club 
Trans. 

Ottawa Natur. 

Quest France Soc, Sci. Nat. 
Bull. 

Oversigt K. f) a n s k e 
Vidensk. Selsli Forh. 
Pacific Drug. Rev. 

Pacific Pharm. • • 

Padova, Mem. Acad. 

• • 

Padova, Nu#ri Saggi 

?a(S)va, Rivista Period. 

PadcAra, Soc. vSei. Atti 
Padova Soc. Sii. Bull. 

Palermo Accad, Atti 

Palermo Cii^. Mat. Rend. 
Palermo, i^flemeridi 


Palermo, Giorn. Sci. Natur 


Palermo, Mem. ?pettrosc 
Ital. 

J’nlermo Oss. Bull. Mctcorol. 

Palermo Oss. Ossvz Me- 
tcorol. 

. Palomba, Raccolta 
Palyatiiun^ak 
Pander, Beitr Naturk. 

Paper 

Pai)er-Maker Brit. Trade J. 
Paper Makers' Monthly J. 
Paper Making , 

Paper Mill 
Papers Naval Archit. 

Paper Trade J. 

Papier-Fabr. 

Papier Ztg. 

Papierhandcl 

Papilio 

. - 
Para, Mus. Hist. Natur. 

Bol. ‘ ^ 

P&ris, Acad. Med. Bull. 


jahresberiebt NaturwissenschaftHcben^Hfereins zii 

Osnabriick * ^ 

Ottawa Field-Naturali.sts’ Clicb Transacliions 

The Ottawa Naturalist 
Sec Nantes. . . 

Oversigt over det Kongelige Danske Videnskabenies 
Selskabs Forhandlingcr 
Pacific Drug Review, Portland 
Pacific Pharmacist 

Memorie dell' Accadcinia di Scienze» Lctterc, ed Arti 
di Padova « 

Nuovi Saggi dell' Accademia di Scienze, Lettere, cd 
Arti (K Padova 

Rivista Periodica dci havori della 1. R. Accadcittia di 
vSeienze, Dcttcre, cd Arti di Padova 
Atti della Socicta Vcncto-Trentina di Scienze naturali 
Bullettino della Socicta Veneto-Trentina di Scienze 
Naturali residenlc in Padova 
Atti della Rcalc Accademia di Scienze, Lettere e 
Belle Arti di Palermo 

Rendiconti del Circolo Matematico di Palermo 
KfTermeridi scientiliche e letterarie per la Sicilia; , 
coi Lavori del R. Instituto d’lncorraggiamento per ‘ 
la Sicilia 

(liornale di Scienze naturali cd cconomichc, pubblicato 
|)er Cura della Societa di vScieiize naturali ed eco- 
nomiche di l^alermo 

Memorie della v^'ocicta degli Spettroscopisti Italian! 

Bullettino Mcteorologico del Realc Osservatorio di 
Palermo 

R. Osservatorio di Palermo. Stazioni di Vhdverde 
Osservazioni meteorologichc 
Raccolta di I.ettcrc, etc , intonno alia Fisica ed alle 
Mathematichc 

Palyamunknk. Tcrnierzctliid (Prize Ks.says of the 
Hungarian Academy) 

Beitragc zur Naturkunde aus den Ost.seeprovinzen 
Russlands 
Paper 

Paper Maker and British Trade Journal 
Paper Makers’ Monthly Joytrnal 
Paper Making 

Paper Mill and Woodpulp News 
Papers on Naval Architecture and other subjects 
connected with naval science 
Paper Trade Journal 
Papier-Fabrikant, Der 
Papier Zeitung 
Der Papierhandel 
Papilio 

Fapir Journalen 
Paraguay Patent 

Boletim do Museu Paraense de Historia Natural e 
Ethnographia 

Bulletin de P Academic de Medecipe 
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• 

Paris, Aca#Mtd. Mem. Memoires de I’Acadeinie de Medecine 
Pari*, Acad. Sri. Compt. Comptes Kendus hebdomadaires des Seances de 
rend. • • • I’Academie des Sciences • 

Paris, Acaj|. Sci. Mem. Memoires de I'Academie des Sciences de rin.stitut de 
France 

Paris, Ann. Cere. Med. Annales du Ccrcle Mcdicale 

Paris, Ann. Conserv. Annales du Conservatoire des Arts et Metiers 

Parts, Ann. Hcole Norm. Annales scientitiques de I’Kcole Normals Su})ericure 
Paris, Ann. Fonts Cbatas. • Annales des Fonts et Chaussces Meq;ioires et docu- 
ments rclatifs a I’Art des Constnictions et au 
• Service de I’lngenieur • • 

Paris, Ann. Soc. Entom. Annales de la Soci6t6 Kntomologiquc de France 
Paris, Annaes Sci. Annaes das Sciencias, etc , por liuma^Socicdadc de 

Portuguezes residentes em Paris ^ 

Paris, Annu. Med. Chir. Annuaire medico thinirgical des Hopitaux, ctc.^e 
Hosp. Paris 

Paris, Annu. Soc. Met. Annuaire de la Society Meteorologiquc de France 
Paris, Anthropol. Soc. Bull. Bulletin de la Sociri6 d’Anthroi>ologie dc Paris • 
Paris, Anthropol. Soc. Mem. Memoires de la Sociri6 d’Anthroiwlogic \Jc Paris 
Paris, Bull. Fac. Med. Bulletins de la Faculte de Medecine Paris ct de la 
Soci6t6 etablie dans son sein 

Paris, Bull. Soc. Aerost. Bulletin de la Sociri4 Aerostatique et^Mefeorologique 
de France 

Paris, Bull. Soc. Sci. Natur. Bulletin de la Soci^t^ des Sciences Naturelldl d^ I'rance 
I%ris, Bur. Long. Annu. Annuaire pour I’An.. public par Ic Bureau des 
Longitudes 

Paris, Caus. Sci. Causeries Scientifiqucs dc la Sociri6 Zoologiqiie de 

France 

Paris, Club Alpin Franc Annuaire du Club Alpiii Krancais 
Annu. • 

Paris, Com. Inti. Carte Ciel Institut de France. Acadeinie des Sciences Bulletin 
Bull. du Comite International Permanent pour riLxecution ^ 

Pliotographique de la Carte du Ciel 

Paris Congr. Bot. Act. Actes du Congres International dc Botanique lemi a 
Paris in aout 1807 

Paris Congr. Bot. Compt. .. Comptes Kendus ..Congres International de 
rend. Botanique et d’Horticulture 

Paris, Congr. Med. Inti. Congres Medical International de Paris, 1807 • 

Paris, Ecole Norm. Ann. Annales Scientifiqucs de I’licole Normale Si!t)erieure, 
publics .sous les auspices du Ministre de I’ln.struc- 
tion Puhlique 

Pafs, Kcole Poly. Corresp. Correspondance sur I'Kcole Polylechnique, a I’usage 
des Eleves de celte F'cole 

Paris, Ecole Poly. J. • Journal de I’l^cole Polytcchnique public par Ic Conseil 
d’Instruction de cet Etablisseraej^t 

Paris, Ethnog. Soc. Compt. Comptes Rendus des vSeances de la Soci6t6 d’Ethno- 
rend. graphic Americaine et Orientale 

Paris, Hautes Etudes Bibl, Bibliotheque de I’Ecole des Hautes FAudes . Section 
des Sciences Naturelles 

Paris, Ingen. Civ. Mem. Memoires et Compte Rendu des Travaux de la vSocrit^ 
des Ingenieurs Civils (de France) 

Paris, J. Bot. Journal de Botanique, par une Soci6t6 de Botanistes 

Paris, J. Chir. Journal dc Chirurgie 

Paris, Lalf. Histol. Trav. Ecole Pratique des I?autes Etudes. Laboratoire 
d’Histologie du College de l4ance. Travaux * 

Paris, Mem. Acad. Med. Memoires de I’Academie (Royale) de Medecine 
Paris, Mem. Acad. Sci. Memoires de I’Academie des Sciences • 

Paris, Mem. Inst. Memoires de la Classe des Sciences mathematiques 

et physiques de I* Institut 
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Paris, Mem. Soc. Savants Memoires des vSociet^s Savants et Eitfeiraires de la 
Republiqdt Francaise 

Paris, Meni. Savants Etrang. Memoires prescntes par <^ivers Savai^^s a PAcaderiiie 
des Sciences de Tlnstitut de France 

Paris, Mem. Soc, Kthnol. Memoires de la Society Kthnologiqne ' 

Paris, Mem. vSoc. Fac. Med. Memoires de la S(x:i^te de la Faculte de Mcdecine 

Paris, Mem. Soc. Linn. Memoires do Ui Societe Linnccnne de Palis 

Paris, Mem. Med, Memoire.s de la So<'iete de Mcdecine 

Paris, Mem: vSoc. Med Memoires de la Societe Medicale d’Observation 

Observ. 

Paris, Mus. Hist., Natrr. Annalcs du Museum d’Histoue Natiirellc 
Ann. 

Paris, Mus. list. Natur. Archives du Museum d'llrtoire Naturclle 
Archiv^ ^ 

Paris, Mus. Hist. Natur. Pulle‘in du Museum d’Histoire Naturclle 

Paris, Mus. Hist, Natur. Centcnaiie de l.i Fondation du Museum d'Histoi.e 
fCent. Naturclle 

Paris, Mu.s^ Hist. Natur. Memoires du Museum d’llisloire Naturclle 
Mem. * 

Paris, Mus Hist. Natur. Nouxelles Aunales du Museum d’Histoirc Naturclle 
Noitv. Ann, 

Paris, Mus, ^^st. Natur. Nouvelles Archives du Museum d’Histoire Naturclle 
Nouv. brehiv, 

Paris Obs. Ann. Aniiales de TObservatoire de Paris ^ 

Paris, Obs Montsouris Annu. (Ville de P<uis ) Annuaire de I’Oliservatoire (munici- 
pal de Pans, dit Observatoire) de Montsouris . . 
Paris, Poids Mes Proc - Comite International des Poids ct Mesures. Proces- 
Verb. Verbaux des Seances 

Paris, Poids Mes. Trav. Mem. Travaux et Memoire.s du bureau International des 
Poids et Mesures 

Palis, Kecueil S(k'. Med Pecucil des travaux de la Societe Medicale d'Observa- 
Observ. tionde Paris 

Paris, Kecueil. Trav. Soc' Kecueil des 'I'ravaux lus a la Societe Medicale Alle* 
Med. Allctnande mande de Paiis 

Paris, Soc. Acclim Bull Bulletin de la Societe Zoologiquc d’Acclimataliou 

Paris, Soc Anat. Bull. Bulletin de la vSoci6te Anatomique de Paris 

Pafjs, Soc. Anthrop. Bull Bulletins de la Society d’Antliropologic de Paris 

Paris, Sv)C. Anthrop. Mem Memoires de la Soincte d’Anthropologie de Paris 

Paris, Soc. Biol. Mem Comptes Keiidus des Seancc.s ct Memoires de la 
Sm'i^tf de Biologic 

Paris, Soc. Chir. Bull. Bulletin de la Society de Cliirurgie de Paris 
Paris, Soc. Chir. Mem Memoires de la Societe de Cliirurgie de Paris 
Paris, Soc. liiitom Ann. Aunales de la Soci6te hbitomologique de France 

Paris, Soc Fntoni Bull. Bulletin de la v^ocKle Entomologique de France 

Paris, vSoc. Geogr.' Jull. Bulletin de la Soci6t6 de C'leographie 

Paris, vSoc. Geogr. Compt. Conipte Rendu des Seances de la Societe de Geograpliie 
rend. et de la Commission C'cntralc 

Paris, Soc. Hist Natur Memoires de la vSocicte d'Histoire Naturelle de Paris 
Mem. 

Paris, Soc. lug. Civ. Mem. Memoires et Comptes Keiulu.s des Travaux de la 
Soci6t6 des Ingemcurs Civils 

Paris Soc. Limi. Bull. Bulletin mensuel dc la Society Linnccnne de Paris 
Pari.s, Soc. Math. Bull. ' Bulletin de la Societt; Matlicmatique de Fr,'>nce 
* Paris, Soc. Med. Kinul.'Bull. Bulletins de la Society Medicale d’fjmulation 
Paris, Soc. Med Emul, Memoires de la Soci^tti Medicale dT^miilvation 
Mem 

Paris, Soc. Philom. Bull Bulletin des Sciences de la Societe Pbilomathique de 
Paris 
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Paris, Soc.f?liiIom Mem. 
Cent. 

Paris, Soc. Pliilom N<>u\i 
Bull. 

Paris, Soc! Philom. Proc. 
Verb. 

Paris, Soc. Phys Seances 
Paris, Soc. Spt’leol. Mem. 
Paris Tow. Nauk Scisl. Pam. 
Paris, Trav Soc. Amat. 

• 

Parlatorc, Giom. Bot. 
Parma, Giorii Soc. Med.# 
Chir. 

Passaii Bcr Nat Ver. 

'Passau, Jahr Naturhist. 
Ver. 

Pathol Soc Trans 
Pavia 1st Bot. Atti 


Pavia Lab Crittog. .Archiv 

Peabody Acad Mem 
Peabodv Acad. Report 

Penn I'niv. Pul)l. 

Penzance Soc Trans. 

Perf. I'Nscnt Oil Rec. 
Perthsh. Soc. Sci Trans N 
Proc. 

Peru P. 

Pet Nonv. I{ntom. 
Petermann, Mitth 

Peters, Zts 


P^roleum 
Petroleum Gaz. 

Petrolcii m Rev. " 

Plluger, Archiv. Physiol 

Pharm, 

Pharm.-Ber Ucut.-Arzbuch. 


Pharm. Centr. 
Pharm. Centralh. 
Pharm. Hra 
Pharm. J. 

Pharm. Post 
Pharm. Weekblad 
Pharm. Ztg. 


• 

Memoires publics par la vSix'i^te Philomathique a 
I'occasioft duCentenatre dc s,i Pondation, 1788-188i( 
Nouveau Bulletin des Sciences de la Socj^^t^ Philomat- 
i(iue de Paris 

Kxtraits des Proces-Vcrbaiix dcs Seances lic la Soci6t6 
Philomatique 

Seances de la SocRTc loancaibc de Phvsiiiuc 
Memoires de la Socitit^ de Speleologie 
Pamietnik Towarzystwa Nauk .Scislycl^ w Pary/u 
Notice dcs Travaux dc la Soci6tc del Amatuers tics 
Sciences physiques ct naluri ll^ de Pans 
Giomale Botanico Itahaiio 
Giomale della Societa Medico Clnr^rgica di I’arma 

. . Bcricht des yaturhistoischen Vereinf in Passau 
fur . • • 

Jahresbcricht des Naturhistoiischen Vereins 

• 

Transactions of the Pathological Sexiety of London 
.‘\tti dcir Istituto Botanxo dell’ Lnivefsita di Pavia, 
vSeguito deir Archivio Trieimalc (fbl J.aboialorio di 
Botanica Crittogamica • 

Archivio del Labor atorio di Botantca Cnttogamica 
presM) la R. Lniversit.i di Pavia • 

Memoirs of the Peabodv Academy of Science* 

Sixth Annual Report of the Tiiistces of the IVabody 
Academy of Science 

1‘ublications of the I'niversity of Pennsylvania 
Transactions of the Natural History and Anti(|iiarian 
.Society of Pen/.aiice , 

Perfumery and Ivssenlial Oil Record 
Transactions and Prcxeediiigs of the I’erthshire 
Society of Natural Science • 

Peruvian Patent 

Petites Nouvelles LntomologKiiu s 
Dr .‘\. Petermann’s Miltheilungcn aus Justus Perthes' 
('•eographiscdier Anstalt 

Zeitsdirift fur popiilare Mittheilnngcn aus dcin 
Gcbictc der Medicin, Chiiurgie, und l^harinacie, 
in VerbindiuiK nut einem Veieine von Acizten 
und Pharmaceuten der Hei/ogtlniiner Schleswig 
und Holstein 
Petroleum 
Petroleum (lazetle 
Petroleum Review 

Archiv, fur die gcsanimte PhysWogle des Menschen 
und der Thicre 
Pharmakologie 

Pharmakopoe-Bericlit. Die vegetal ilischcn Drogen 
des Deutschen Arzneibuches, .V*' Ausgabe, Caesar 
& Loretz, Halle 

Pharmaceutisches Central-Blatt 
Pharmaccutische Centralhallc fiir 1 teqtschland 
Pharmaceutical Era • 

The Pharmaceutical Journal ^nd Transactions) » 
Pharmazeutische Post 

Pharraazeutischc Weekblad • , 

Pharmazeutische Zeitung 
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Pharm. Zts, 

Pharm. Zts. Russland 
Phil. Mag. , ' 

Phil. Stud. 

Phil. Trans. 

Phila. Acad. Natur. Sci. J. 

Phila., Acad. I5atur. Sci. 
Proc. ^ 

Phila. Amer. Entom-Soc.# 
Phila. Coll. Pharm. journ. 
Phila. Eng. Clubp 
Phila. Ento^.^ News 


Phila. lintom. Soc. Proc. 

Phila. Med. Mus. 

Phila. Med. fdiys. J. 

Phila. Phot. * 
Philippine y Sci. 

Phot. Archiv * 

Phot. Bull.* 

Phot. CRronik. 

Phot. J. 

Phot. Corr. (Korr.) 

Phot. Mag. 

Phot. Mitth. « 

Phot. Monats. 

Phot. News 
' Phot. Rundsch. 

Phot. {''oc. J. 

Phot. Soc. Trans. 

Phot. Times 
Phot,. Wochenbl. 

Phot. World 
Phot. Centr. 

Phot. Ztg. 

Phys. Rev. 

Physikal.-Chem. Zcntr. 
Physikal. Meddel. 
Physikal. Zts. 

Physiol. Russe ^ 
Physiol. Soc. Proc. 
Phytologist 

Pisa, Ann. Scuola Norm. 

Pisa, Ann. Univ. Tosc. Sci. 
Cosm. 

Pisa, Miscell. Med. Cliir. 

Pisa, Nuov. Giom. o 
Pisa Soc. Sci. Proc. 


Pharmazeutische Zeitschrift 
Pharmaceutis^he Zeitschrift fur Russland 
Philosophical Magazine « ^ 

Philosophische Studien 

Philosophical Transactions of the Royal' Society of 
London 

Journal of the Academy of Natural Sciences of Phila- 
delphia 

Proc^dings of the Academy of Natural Sciences of 
Philadelphia 
vSee Amer, Ivntoin. Soc. 

Journal of the Philadelphia College of Pharmacy 
Proceedings of the Kngince?^’ Club of Philadelphia 
Pmtomological News (and Proceedings of the Ento- 
molqgical Section of the Academy of Natural 
Sciences of Philadelphia) 

Proceedings of the Entomological Society of Phila-' 
delphia 

Philadelphia Medical Museum 
The Philadelphia Medical and Physical Journal 
The Philadelphia Photographer 
Philippine Journal of Science 
Photographisches Archiv 
Anthony’s Photographic Bulletin 
Photograpliischc Chronik und allgemeine Photo*'- 
graphen-Zeitung 

Wilhelm Horn’s Photographische Journal 
Photograpliischc Korrespondenz 
Photographisches Magazine 
Photographische Mittheilungen 
I'hotographischc Monatshefte 
Photographic News 

Photographische Rundschau und Photographisches 
Centralblatt 

Journal of the Photographic Society of London 
Trans, of the Photographic Society of London 
The Photographic Times 
Photographisches Wochenblatt 
The Photographic World 
Photographisches Centralblatt 
Deut^he Photographen-Zeitung 
Physical Review 

Physikalisch-cheinisches Zentralblatt 
Physikalske Meddelelscr 
Physikalische Zeitschrift ' 

Le Physiologiste Russe 
Sec J. Physiol. 

The Phytologist: a popular Botanical Miscellany 
Annali della R. Scuola Norraale Superiore di Piia. ' 
Scienze Fisiche e Matematiche 
Annali della Universita Toscana. Scienze Cos- 
mologiche 

Miscellanea medico-chirurgico-farmaceutiche raccolte 
• m Pisa „ 

Nuovo Giomale de’ Letterati 
Atti della Soci^t^ Toscana di Scienze Naturali residente 
m Pisa 
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Pisa Soc. Ibsc. Atti (Mem.) 

Visa Soc. To%:. Atti (i*rot. 
Verb.) 

Pistoja, Atti Accad. 

Plant World 
Plata Mus. Anales 

Plata Mus. Revista 
Pldn ^iol. Sta. P'orschungs- 
ber. 

Plymouth Inst. Trans. • 


Pogg. Ann. 

*Pogg. Ann. Beibl. 

Poligrafo 

Polit. 

Pollichia, Jahr. 


Polsk. Tow. Przyrod. Kopcr- 
nika 

Poly. Ccntr. 

Poly. Centralh. 

Poly. Mitth. 

Poly. Notiz. 

Polygraph. Centr. 

Pommcr, Zts. 

Pop. Mag. Anthropol. 

Pop. Sci. Mon. 

Popular Sci. Rev. 


Pontif. tJniv. Gregor. 


Port. P. 

Portland, vSoc. Natur. Hist. 
JProc. 

Porto, Ann. Soc. Lit. 

Porto Soc. Instruc. Rev. ^ 
Potsdam Astrophys. Obs. 
Publ. 

Pottery Gaz. 

Pottery and Glass 
Power 

Prace Mat.-Fiz. 

Pract. Drug. 

Pract. Mbg. 

Pract. Meehan. J. 
Practitioner 
Prag, Abh. 


Atti della Societa Toscana di Scienze Natural! rcsl- 
dente ii!*Pisa. Memorie 

Arti della Societa Toscana di Scienze Nat\#rali residente 
in Pisa. Processi Vcrbali 

Atti della R. Accademia Pistojese di Scienze, Lettere, 
ed Arti; Memorie di Matematica e Fisca 
Plant World, The 

Anales del Museo de La Plata. Ma|eriales para la 
Historia fisica y moral del ContinenteSud -Americano 
Revista del Museo de La Plata 
Forschungsl)erichte aus d#r Bi^ogischen Station zu 
Plon 

Annual Reports and Transactions«of the Plymouth 
Institution and Devon and Cornwall Natural 
History Socictj* 

PoggendorlT’s Annalen der Pliysik und Chemic * • 
PoggendorlT’s Annalen der Pliysik und Chemie Bel- 
biattcr • 

II Poligrafo; Giomalc di vScience, Lettere, ed Arti 
11 Politecnico 

Jahresbericht der Pollichia, cines flaturwjssensc haft- 
lichen Vereins der Baicrischen Pfalz •(der Rhein- 
pfalz) 

• See Kosmos (Lwow) 

Polytcchnischcs Centralblatt 
Polyteclinischc Centralhalle 
Poly technischc M ittheilungen 
Polytcchnischcs Notizblatt 
Polygraphisches Centralblatt • 

Schweizerischc Zeitschrift fur Natiu- und Heilkunde 
The Popular Magazine of Anthropology 
Popular vScicncc Monthly * 

The Popular Science Review a Quarterly Miscellany 
of entertaining and instnictive articles on Scientific 
subjects 

Pontificia Vniversita Gregoriana. Continuazionc del 
Bullcttiiio Meteorologico dell’ Observatorip del 
Ccllegio Koniaiio • 

Portuguese Patent 

Proceedings of the Portland Society of Natural 
History 

Annaes da Sociedade Lit. Portuense 
Revista da Sociedade de Instriiccao do Porto 
Publicationen des Astrophysikalischen Observa* 
toriums zu Potsdam * 

Pottery Gazette 
Pottery and Glass 
Power 

Prace Matematyezno-Fizyezne. (Mathematical and 
Physical Papers) 

Practical Druggist and Pharmaceutical Review of 
Reviews, New York 
The Practical Magazine (London) 

The Practical Mechanics Joufnal * 

The Practitioner 

Pojednani Krai. Ceske Spoftenosti Nauk. tAbhandl- 
ungen der Kdnigl. Bdhmischen Gesellschaft der 
Wissenschaften 
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Prag, Cesk(* Ak. I'r. Jos. Poniatnik na oslavii padesaitketeho paiiovriickeho 
-Pam. Jtibilea jeir(5 Velicciistva Cisare a Kralc Frantiska 

« Joscfa I. Vydala Ccska j^kajlcmie C^are Frantisks 

Josefa pio Vcdy, Slovcsnost a Urneni. (Memoira 
m ci'lt'hration of the fifty years Jubilee /if the reign 
of !l. I R, M, Francis Joseph I, Published by 
the Poheiniaii Imperial Francis Joseph Academy of 
ScicTue, bilerature and Art) 

Prag, Ceske Akad I'r. Jos Ito/pravy Ceske Akademie Cisare Frantiska Josefa 
Rozpr. (Tri(fa 2) pio Vcdy, Slovcsnost a Frncni v I’razc. (Trida II.) 

« * (Transactions of tlic Poheinian Imperial 

Josc[)h Academy of Science, literature and Art 
^ * in Prague. Class I!) r 

Prag, Fr. J^>s Acad. Sci Acadcmie dcs Sciences de rFmpcreur Francois Joseph 
pUill. I Bulletin Intel u.itional 

'prag, Jahr. Holini. Mus Jaliibucher des Ihdmuschen Museums fur Natur- und ' 
I.amlerkimde 

Pnifg, Jahr Realscliule J.diresbericht dcr k. k Polimischen Ober-Reakschule zu 
, Prag 

Prag, Lotos A bli^ Abliandlungen des Deutsclicn Naturwis-senscliaftlich' 

Medic tms<'hen Veieines fur Bohnien “Lotos” 

Prag, Monjilscly Mus Monatsscluift der ('.cssellschaft des vatcrlandischen 
Museums in Huhmen 

Piag, Sd/Hli. Zpiavy o Zasedain (Vestnik) Kralovske Ceske Spolec- 

iiosti Nauk. Trida Mathematicko-Prlrodove-dc/^^ 
ka. Sit/ungsberichtc der Konigl Bohmischen Gescll- 
scliaft der Wisseiiscliaftcn. Mathematisch-Natur- 
wisseiisc haflhehe Classe 

Piag Steruw Magii M< MagiU'tisclic und Meteoiologische Beobachtungen an 
reorol. Beob « <ler k K. Steiinvarte zu Prag 

Prag, Verh. Veih.indlimgen dcr ('.escllschaft dcs vatcilaiidisclies 

Museums m Buhmen 

‘ Prag, Viet (eljahischr Vurlclialirschrift fur die praktische llcilkunde 

Pressburg, Corresp Blatt Corrcspouden/blalt des Vereins fiir Naturkunde zu 
Pressbiirg 

Pressburg, Verb. Vcrhandlimgen des Vereins fur Naturkunde zu Press- 

biiig 

Presse Sci. Presse Scientilique des Deux Mondes 

. Preuss. iTot Ver Sil/ber See koiiigslH'rg Schriften 
Preuss. ('.cod Inst. Publ Publication dc.s Konigl Preuss. Ocodati.schen Instituts 

Preuss. Cicod. Inst. VcrolL \'ciolTcnthcluing des Konigl Preussischeii Geod- 
atisclu'ii Instituts 

Preuss. Landes-Ockoii -Kol- vSee I.aiulw. Jbuch ‘ 

leg. Atchiv. 

Pribram Bergukad Sec Wien. Berg- u Iluttcnni Jbuch 

Princeton Mus Contr Contributions from the (E. AI.) Museum of Geology 
and Archaeology of Princeton College 
Pringsheiin, Jahr. Wiss. Bot. Jahrbuchcr fur Wissenschaftlichc Botanik 
Print, Reg. Printers' Register 

Prog, agric. viti. Pi ogres agricole et viticolc 

Proc. Ainer. Acad. Proceedings of tlie American Academy of Arts Sci- 

ences 

Proc. Anier. Inst. Flee. Proceedings of the American Institute of Electrical 
E'ng. ‘ Engineers « 

" Proc. Aincr. Micro. Socf Proceeilings of the American Microscopical Society 

Proc. Amcr. Pharm. Assoc. Proceedings of the American Pharmaceutical Associa- 
• ' tion 

Proc Amcr. Phil. Soc. Proceedings of the American Philosophical Society 
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Proc. Atoer. Soc. Civil 
Hng 

Proc. Amerf Soc. Micrif 
Proc Aiycr Soc. Test. Mat, 

Proc Amer Water Works 
Assoc. 

IToc. Assijc Off Agric. 
Cliem. 

Proc Austral Inst. Min 
litiK 

Proc. Canibr. Phil Soc. 
Proc. Chcin. v^oc. • 
Proc. Ivng. Soc Western 
Penn 

Proc Inst. Civil l{ng. 

Proc Inst. Mcch l{ng. 

Proc Natl. Wholesale Hriig 


Proceediggs of the American Society of Civil lingi- 
neers* 

Proceedings of the American Six'ictv ci Microscopists 
Proceedings of the American Sixictv for Testing 
Materials 

Proceedings of American Watci Works Association 

PriK'eedings of the .\sso(.iation of Ol^clal ,\giicultural 
Chemists, Washington _ 

Proceedings Auslrahaii Institute of Miniug l{nginecr.s 

• • 

Proceedings of the Cambridge Pliilosopliical vSx'iely 
Proceedings of the Cheimcal Socu#y |honilon) 
Proceedings of the hjigineers’ StKiitj: of Wei 


‘dings of the hjigineers’ StKiit^ of Westcin 
I’ennsylvam.i* ^ ^ 

Proceedings of the Institution of Civil Ivnginceis 
PrcK’eediiigs of the Institution of Mechanical Ivnginccrs 
Piocccdings of the National Wholesale l)ri^;gists’ 


Assoc 

Proc Physiol. Hoc 
Proc Hoy So(\ hahnl) 
Proc Koy S<x' hoiidon 
Proc Hoy Soc Med 
Pioc. t^oc Hx|) Biol. Med 

Proc. C S Naval Inst 
Progres Med. 

Progressive Age 
Propogation ind 


Prov, Med Assoc, J. 
Prov Med Surg AsstX' 
Trans 
Psyche 

Psychol Med J 
Puhl Carnegie Inst. 
Piibl ind. 

Public Analysts Proc 
Public Health 
Pulp Paper Mag Can 
Pure Products 

Puy, Soc. Agric Ann. 

Quait J Chem. Soc 
Quart. J. Dent Sci. 
Quart J. exp. Physiol. 
Quart J. Geol. Soc. 
Quart, j. Math. 

Quart 7 Micro. Sci. 
Quart. J. Micro Soc 
Quart. J vSei 


Assix'iation , 

Proceedings of the Physiological vS(|icly 
Proceedings of the Koval Sxietv of Hdmburgh 
Proceedings of the Koval Sixicty of^l.oirton 
PnxYcdmgs of the Ko\al Sodety of Medicine 
PKXeedmgs of the Society for l{\i)enn1t'ii^al Itiology 
and Medicine 

Proceedings of 1 i S N’a\al Institute 
he ProgTcs Medical. Jouinal dc Mcdccnic, dc 
Chirurgie ct dc Pharmacu*. 

Progressive Age 

l.a Proiiogation induslru lie Ke\u# nieiisucllc ilhistie 
des inventions, maclimcs, apiiareils it piocedes dc la 
1 'ranee, etc 

Journal of the Provincial Medical Assmialion * 
Transactions of the I’rovmciul Nfcdical and Surgical 
Associ.it ion 

Psyche Organ <)f the Cambridge Ibitomological 
Club 

Journal of Psychological Midiiinc • 

Publications of the Cainegie Institution ()f*^V'ashington 
Publication indiistricllc des machiius ])ar Armengaud 
Proceedings of the Society of Public Analysts 
Public Health 

Ihilp and Paper Magazine of Canada 
Pure Products Scientific Station for Pure Products, 
New. York 

Annales de la Socicte d'Agriculiure, Sciences, etc , du 
Puy 

Quarterly Journal of the Clumical Swiety 
Quarterly Journal of Dental Si iencc 
Quarterly Journal of experimental Physiology 
Quarterly Journal of the Cieological Society 
The Quarterly Journal of Pure and Applied Mathe* 
matics 

Quarterly Journal of t^Iicroscopical Science 
Quarterly Journal of the ^flcro'vlopical Society * 
The Journal of vSciencc and the Arts Continued as the 
Quarterly Journal of ScTence, IJteratiir^ and Arts 
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Quebec, Lit. Hist. Soc. Transactions of the Literary and Historicah, Society of 
Trans. Quebec 

Queensl. P. » Queensland Patent o t e 

Queensl. Annu. Rep. Brit. Annual Report on British New Guinea 
N. Guinea 

Queensl. Natur, Hist. Soc. Transactions of the Natural History Society of Queens* 
Trans. land 

Queensl. Mus. Ann. Annals of the Queensland Museum 

Queensl. Roy. Soc. Proc. The Proceedings of the Royal v^'oeiety of Queen.s!and 

Quekett Micro. Club J. Journal of the Quekett Microscopical Club 

Quetelet, Corresp. M^h. * Correspondance Matheinatique ct Physique 
Radium Radium, Le 

Railroad I', ng. J. < The Railroad and Kngineerii.g Journal. The Amer- 

, ican Railroad Journal and Van Nostrand’s Kngi- 

^ ncering Magazine have been consolidated in this 

publication 

Ranuzzi, Annuario Gcogr. Annuario geographico Italiano 

Rassf mincrar. Rassegna miiieiaria nietallurgica e chimica 

Rauch Staub , Rauch und Staub 

Rayer, Archiv. , Archives de Medcciiie comparee 

Reclain, Kosmos Kosmos- Zeilschrift fur angewandte Naturwissen* 

* , schaften 

Records Min. Records of Mining 

Recueil Math. (Moscou) Rccueil Matluanaticiue. Public par la Socl6t6 Mathe- ^ 
mati(|ue de Moscou 

Rec. Trav. Chim. Pays- Rccueil dos Travaux Chimiques des Pays-Bas (et 
Bas de la Belgique) 

Rec. Zool. Suisse Recueil Zoologi(|ue Suisse, comi)rcnant I’Embryologie, 

I’ Anatomic et 1’ Histologic comparees, la Physiologic, 

' ri{thologie, la Classification dcs Animaux vivants 

ct fossiles 

Regensburg Pot. Gcs. Sec Mora 

Regensburg Bot. Gcs. Denkschriften der Koniglich (Baycrischen) Botan- 
Qenkschr. i.schen Cesellschaft zu Regensburg 

Regensburg, Bot, Ztg. Botanischc Zeitung; herausg. von der k. Baier. Botan- 
ischen Cesellschaft /u Regensburg 

Regensburg, Korresp. Blatt. Korresponden/.-Blatt des Zoologischmineralogischen 
Vereins in Regensburg 

Reichert, Archiv. Archiv fur Anatomic, Physiologic, und wissenschaft- 

lichc Mcdicin 

Reit, Archiv. Archiv. fur die Physiologic 

Rcimann’s Ztg. Reimann’s Fart)crzcitung ^ 

Reims, Seances Acad. Seances ct Travaux de I'Acadcmie de Reims * 

Rend. soc. chim. ital, Rendiconti della .socicta chiniica italiana 

Rep. ^ Repertorium, Repertoire Repertory 

Rep. Anal. Chem. Repertorium der analytischen Chemie. . .Organ des 

Vereins Analytischcr Chemiker 

Rep. Anat. Physiol. Repertoire generale d’Anatomie et de Physiologic 

pathologiques et de Clinique chinirgicale 

Rep. Chim. Repertoire generale de Chimie (1901- ), G. Jaubert 

Rep. Chim. pure (appl ) Rcixrtoire de Chimie pure (et appliqu6e) (Societe 
Chimique de Paris, 1859-1864) 

Rep. Pat. Tnv. • The Repertory of Patent Inventions and other dis- 

coveries and improvements in arts, manufactures 
* * and agriculture 

Rep. Math. ^ Repertorium der literarischen Arbeiten aus dem 

• ' Gebi6tc der reinen und angewandten Mathematik 
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Rep. Mcteowl. Repertorium fur Mctcorologic, hcrflusgcgel)en von 

^ der KaisCTlichen Akadeinic der Wisst-nschiiftcii 

Rep. Pharm. • # • Repertorium fur die Pharmacie • 

Rep. Phys. Repertorium der Physik 

Rep. Phys.-Tech, See Carl 

Rep. Chem. Lab. Amer. Reports of the Chemical Laboratory of the American 
Med. Ass. Medical Association, Chicago 

Rep. Council Pharm. Chem Reports of the Council of Pliarniacv ayd Chemistry, 
American Medical Association, Chicago 

Rep. H. M. Tnsp. Expl. Report of His Majesty’s lnsi)cctors of Explosives 

Rep. Y. Bd. Pharm. Report of the New York Stafe Boird of Pharmacy 

Rev. Anthrop. Revue d’ Anthropologic 

Rev. Artill. • Revue d’Artillerie • ^ 

Rev. Biol. Nord France Revue Biologique du Nord dc la h'rance ^ 

Rev. Bot. Rev. de Botaniqu#. Bulletin meiisiiel de la Society 

Francaise de Botanique • 

Rev. Bryol. Revue Bryologique. Bulletin bimestricl consacre 

a I'Etude des Mousses et dcs Hepaticiues • 

Rev. chim. ind. Revue dc chimie industrielle et La revue^dc physitiuc 

ot de chimie ^ 

Rev. Cours. Sci. Revue dcs Cours Scicntifiques de la I'rancc et de 

I’Ktranger , • 

Rev. deux Mondes Revue des deux Mondes (Paris') 

J<ev, Entom. Revue d'Entomologie publiec par la vSociel(f Fj;ancaise 

• d'Entomologie 

Rev. gen. Bot. Revue gcncralc dc Botanique 

Rev, gen. chim. Revue generalc dechimie pure ct appli(iuec (G. Jaubert) 

Rev, gen. lait Revue gcnerale du lait 

Rev, gen, mat. color. Revue gencrnle de matieres colorantes et de leurs 
applications aux textiles • 

Rev. gen. xl ' Revue generalc dcs sciences juire ct appli(}uee 

Rev. Hortic. Revue Horticolc, Journal d’Horliculture pratiepu* 

Rev, hyg. pol. sanitairc Revue d’hygicne et de police sanitairc * 

Rev. Ind. Revue Industrielle 

Rev. Ind. Chim. Revue dcs industries ehimiques et agriroles 

Rev. Mag. Zool. Revue et Magazin dc Zoologie, pure et appliciuee 

Rev. Maritime Colon Revue Maritime (ct Coloniale) 

Rev. Med. Chir. Revue MedicO'Chinirgicale dc Paris • 

Rev. Med. Franc. Etrang. Revue Medicale Francaise et iBiangrre • 

Rev, Met. Revue de Metallurgie 

Rev, Mycol. Revue Mycologique. Recucil tnmcstriel illustrc con- 

• sacre a I’Etude des Champignons 

Rev. phot. Revue de photographic 

' Rev. Quest. Sci. , Revue dcs Questions scientifiques publiec par la 

Soci^t^ Scientifique de Bruxelles ^ 

Rev. Sci. (la) Revue Scientifique (de la France et de I’Etranger. 

Revue des Cours ^ientifiques) 

$ Rev. Sci. Natur. Revue des Sciences Naturclles 

Rev, Soc. Hyg. Aliment. Revue de la society scientifique d’Hygienc alimentaire 

et dc Palimentation rationelle de Thomme 
Rev. Suisse Zool. Revue Suisse de Zoologic (et) Annales (de la Soci^t6 

Zoologique Suisse et) du Musce d’llistoire Naturelle 
de Cieneve 

Rev. Univ.* Mines Revue universelle des Mines, de la Metallurgie, des 

Travaux Publics, des SciencA ct des Arts Appliquee ’ 
a rindustrie. Annuairc de I’Association des In- 
genieurs sortis de I’Kcole de Viege • 
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usT or abbreviations to literature 


Rev.’Vit. Revue Viticulture • 

Rev/Zool, Revue Xooloijique, par la vSociclc Cuvierieiine ^ 

Revista Bri?il. Revista Bra/iloira, JouriKtl (Je Scicn^ias, Lettras, e 

Artes 

Revista, Cliiin. pure app. Revista do ehiiuiea pure applicada 
Revista ind. agric. Tucu- Revista industrial y agrocola de Tiicurnan 
man 

Revista Ligime Rcvista Ligurc, giornale di r.etterc, vSeienze, etc. 

Revista Med, Chile Revista medica de Chile 

Rcvista Med. Cinig. Ilabami Revisla de Medieiiia y Cinigia, Habaiia 
Rcvista ivlinera • * Rcvista Mineia, periodico ciciitifico c industrial 

Revista real acad. cien. Revisla de la real academia de ciencias de Madrid 
Madrid , • c 

Rcvista l/'legr. Rcvista de Telegrafos 

](^evista Trim. Microgr. Revi’«ta 'J'rimestral Miciogratlca Organo del Lab- 
oratorio ilistologieo de la Facultad de Medicina de 
Madrid 

Rtiea Rhea, Zeitsehiift fur die gesammte Oinithologie 

Rheinische JVIonalsselu. Rhcinisehc Monatsschiift fur praktische Aerzte 
Rheiiil Wcstp^al. vSee Bonn. 

Rheinl. Westplud Corresp Correspondeii/blatt des Naturhistorischen Vereins 

‘ , der I'reussisclien RhemLinde und Westphalens 

Rheinl. Westphal Verb Verhandlungen des Naturhistorisclicn Vereins der 

, ‘ Rreussischen Rheinlande und Westphalens 

Rheinl. Westphal. Silzber Sit/ungsberieht des Naturhistorischen Vereins .d^r 

rreussiseheii Rhenilandi' und Westphalens 
Rheinpfalz Rolliehia I'Tst- I'estschrift zur Riinf/-ig)ahrigen vStiftungsfeier dcr 
sehr. Rollichia, Natuiwisscnschafthcheii Vereines dcr 

Rheinpfalz 

Rheinpfid/ Rullielua Jain. J.diresberielit der rollichia, ciiies Naturwisscnschaft- 
hehen Vereins da Rheinpfalz 

Rheinpfalz Poliichia Mitth Mittheilungen der Polhcliia, eines Naturwissenschaft- 
hehen Vereins der Rheiniifalz 

Rheinpfalz Poliichia Sep - . . vSeparat-Ausgabc der Pollichia, des Naturwissen- 

Ausg. schaftliehen Vereines der Pfalz 

Rhodora Rhodora. Journal of the New I'ingland Botanical 

Club 

Rip, Art). Naturf Vei Arbeiten des Naturforschenden Vcieins in Riga 
Riga, (forre.sp. Blalt. Corrcspondenz-Blatt des Naturforschenden Vereins 
Naturf. Ver. in Riga 

Rio de Janeiio Archiv. Arehivos da Palestra Scienlifiea do Rio de Janeiro 
Palestr. 

Rio de Janeiro Mus Nac. Arehivos do Muscu Nacional do Rio de Janeiro ' 
Archiv. 

Rio de Janeiro Mjjis. Nac. Revista do Museu Nacfonal do Rio dc Janeiro. 

Revista (Scguiniento aos Arehivos do Museu Nacional) 

Rio de Janeiro Obs Annaes (Aiinaes do Imperial Observatorio do Rio de Janeiro) 
Rio de Janeiro Obs. Bob lloletim mensal do Observatorio do Rio de Janeiro 
Rio de Janeiro Obs Rcvista Rcvista do Observatorio. Publicacao mensal do 
Imperial Observatorio do Rio de Janeiro 

Rio, Rcvista Rcvista tri mensal de Ilistoria e Geographis: Journal 

do Iiistituto Ilistorico e Geographico Brasileiro 
Rio, Soc Veil, Trabal Trabalhos da Sociedade Vellosiana (Bibliotheca 
• Guanabarense) •* 

Riv. * Rivista 

Riv, Bolognese Rivista Bolognese di Scieiue e Lettere 

Riv. Oeogr. Ital. Rivista Geografica Italiana (e Bolletino della Societa 

di Stiidi Geografici e Coloniali in Firenze) 
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Riv, Ital. Natur. Napoli Rivista Italiana di Scienzc Nattirali e loio AppluM/ioiii 
pubblicifta per cura degli Aspirant! Natiiialisti 
l^iv. Ital Sci* Natur.^SiGiia Rivista Italiana di Scienzc Natiiiali e jtolletlmo (kl 
Naturalista Collettorc. Allevatoro, Coltixaloie 
Riv. Mat. Rivista di Mateinatica 

Riv. Mineral. Crist Rivista dl'Mincralogia e Ciistalloj^rafia Italiaii.i 

Riv. Patol. Vej; Rivista di PatoloKia Vej;etalc 

Riv. Sci.-Ind. Rivista Scientitico-Indnstrkile dt-lle pinicipali Scopeile 

ed Invcnzioni fatte nolle Scieiize e mile Imliistiie 
Riv. Spcr di Frciiiatria Rivista Speriinentale di Freiiutna 1; di Meduiii.i 
. legale... • ^ 

Riv. Vit. Ital. Rivista di Viticoltura ed Ivnologia Itali.nia . 

Robin, J. Anat. Joumal dc I'Anatoniie et de la Pl^'sioloj;ie noiiiKiIos 

et pathologiqiies de I'lioinnie et des aflim.mv 
Rochelle See under Cliareiye-Inf • 

Rocliestei Acad. Sci I’loc. Proceedings of the Rochester New Yoik Acadmif of 
* vSciencc 

Rochester Trans, l-lcc. Transactions of the National lilectic Medical As'^cia- 
Me<l. Assoc tion at its Third Meeting, at Rochester, U. S. 

Rock Products Rock Products * 

Rohr, Noti/( n Notizen aus deni (iebiete del itractisfliui I’h.iiin.u lo 

Rollett See Gra/. , 

Roma See Congr Me<l. Int Atli. 1M»1 * 

Roma, Atti Niiovi l.incei Atti dell’ Accadenna I’ontilicia de’ Nuo\% l.iiivei 

•Roma, Atti Reale Accad Atti della Reale Accadenna dei lama i • 

Roma, Corns]), Sci Corrispondeii/a vScientilica in Roin.i per k a\aii/,a 

niento delle Scieti/e, etc 

Roma 1st Pot Aiinu.aio Anmiano del R. Istitulo Hotauico ili Rom.i 

Roma Lab .Anat Noun Ricenhc fatte iiel Labotatoiio ih Anatomia Noiin.dc 

Ric. della R ^ni^eIsita di Roma , 

Roma, Niiom Lincei Mem Memone della Pontilina Aceatkima (k i Xouvi Lmcci 

Roma, Oss Coll Rom Memone del R O.sseivatono del Colkgio Romano 
Mem. • 

Roma. R Accad Lmcei Atti di 11a R, Accadenna del I. mu t 

(Roma), Soc Ital Mem Memone di MathemalKU e di Fisica iklla .^ouct.i 

Italiana delle bcieii/e 

Roma, vSoc. Studi Zool Poll. Polletmo della Sixaeta Romana pei gh Stndi /oologn i 
Roma, Specola Witicaiia Pubbhcazioiu (klla Spetola A’atkana 
Pubbl. • • 

Roma, UlT. Centr. Meteiol, Annali dell’ Cllieio Centrale di Milerologia Italiana 
Ann. 

Romer, Archiv Pot Aichiv fur die Polamk 

R^^cr Wunderlich, Archiv Archiv fui jihysiologische lleilkunde. Contmmd as 
the Archiv d. Heilk. 

Rotterdam Nieinve Verb. * Nieimc Verhandelmgen van het Pataafsch Genoot 
schap dcr Proefomkrvimk^iike Wijsbegceile 
Rotterdam 

Rouen, Bull. Soc Ivmul Bulletins (des travaux) de la Soucte Libre d’Linnla- 
tion dc Rouen 

Rouen, ,Soc. vSei. Bull. Bulletin de la Society des Amis des Sciences Naturelles 
dc Rouen 

Rouen, Trav, Acad. Precis analytique des Travaux de 1' Academic des 

vScienccs, Belles-Lettres, ct Arts de Rouen 

Roiimanii Inst. Meteorol Annales de ITnstitut Aleteorologique de Roumanie 
Ann. Annalelc Institutului Mele^rologio al Romaniei « 

Roy. Kngin. Papers Papers on subjects connected with the duties of the 

Corps of Royal Engineers • ^ 

Joumal of the Royal Institution of (beat Britain 


Roy. Inst. J. 
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Roy. Inst. Proc. 


Roy. School Naval Archil. 
Ann. 

Roy. Soc. Proc. 


Rugby, Natur, Hist.(;Soc.' 
Reports 

Russ. Annu. ^col Mineral. 
Russ, Ann\iaire Mines 
^ Rps. Chcm. vSoc, J. 

^ Russ. Gcogr, Gcs. 
Denkschr. 

Ru(«, J. exp. Landw. 

Russ. Jahr. Pharm, 

Russ. P. 

Russ. Pharm. Zis. 

Russ. Physt Ch 9 m. Soc. J. 

Rust, hfag. 

S. Africa Chem. Metall. 
Soc. 

S. Africa Chem. Metall. 
Soc. Proc. 

S. Africa. Mus. Ann, 

S. Africa. Phil.aSoc. Trans. 


S. Austral. P. 

' S. Austral. Roy. Soc. Mem. 
S. Austral. Roy, Soc. 
Trans. 

S. C. Med. Assoc. Trans. 

S. I^ndon Entom. Natur. 

Hist. Soc. Proc. 

S. Wales Inst. Civ. Engin. 
Proc. 

S. Wales Roy. Inst. Report 


Sachs. Ingen. Ver. Mitth. 

Sachs. Meteorol. Inst. Abb. 

Sachs. Thiiring. Naturwiss. 

Ver. 

Salem 

San Fernando Obs. Marina 
An. 

Sanitary Record 

Santiago Chile, Univ. 

Analas ^ 

Sao Paulo, Rev. Mus. 
PauUsta 


Notices of the Proceedings at the Meetings of the 
Members (fr the Royal Institution of Great Britain, 
with Abstracts of the Discourses delivered at the 
Evening Meetings 

The annual of the Royal School of Naval Architecture 
and Marine Engineering 

Abstracts of the Papers printed in the Philosophical 
Transactions of the Royal Society of London, from 
1800 to 1854 inclusive. Continued as the Proceed- 
ings of the Royal Society of London 
Rciwrts of the Rugby School Natural History Society 

Russian Annual of Geology* and Mineralogy 
Annuaire du Journal des Mines de Russie 
Journal of the Russian Chemical Society 
Denkschriften der Russischen Geographischen Gesell 
schaft zu St. Petersburg 

Russiches Journal fiir cxpcrimentelle Landwirtschaft 
Russisches Jahrbuch der Pharmacie 
Russian Patent 

Pharmaceutische Zeitschrift fiir Russland 
Journal of the Russian Physico-Chemical Society of 
the Imperial Univcisity of St. Petersburg 
Magazin fiir die gesammte Heilkunde, etc. 

The Journal of the Chemical and Metallurgical Societjf 
of South Africa 

The Proceedings of the Chemical and Metallurgical 
Society of South Africa 
Annals of the South African Museum 
The Transactions of the South African Philosophical 
Society 

South Australian Patent 

Memoirs of the Royal vSociety of South Australia 
Tran sactions and Proceedings and Report of the Royal 
Society of South Australia 

Transactions of the South Carolina Medical Asso- 
ciation 

(Abstract of) Proceedings of the South London Ento- 
mological and Natural History Society 
Proceedings of the South Wales Institute of Civil 
Engineers 

The annual report of the Council of the Royal Insti- 
tution of South Wales, with Appendix of Original 
Papers on Scientific Subjects 
Mittheilungen des Sachsischen Ingenieur-Vereins; 

herausg. v. d. Verwaltungsrathe des Vereins 
Abhandlungen des K6nigl. Sachs. Meteorologischen 
Institutes 

See Zts. Naturwiss. 

See Essex Institute 

Anales del Instituto y Observatorio de Marina de San 
Fernando 

Ganitary Record and Journal of Municipal Engineering, 
The 

(Republica de Chile.) Anales de la Universidad 
Revista do Museu Paulista’ 
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Saone*ct-Loirc Soc. Sd. 
^BuU. 

Saonc-€t-Loir%Soc. S<i t 
Mem. 

Sarthc, Bull. Soc. Agric. 

Savoie Acad. Mem. 

Savoie Soc. Hist. Natur. 
Bull. 

Savoi<^Soc. Hist. Natur. 

(Corapt. rend.) 
Schaffhausen 
Scheik. Onderz. 

Scheranitz Bergakad. 
Scherer, J. Chem. 
Schlesw.-Holst. Naturwiss. 

Ver. Schr. 

Schlomilch, Zts. 

Schneider, Ann. Staatsarz- 
neik. 

School Mines Quart. 
School of Mines, Records 
Shrader, J. Bot. 
%chr6der, Berig. Zeevaart. 

Schroder, Verb. Zeevaart. 

Schuh Ind. 

Schumacher, Jahr. 
Schwab. Ges. Denkschr. 

Schwalbe 


Schweigger, J. (Schw. J.) 
Schweiz. Alpenclub Jahr. 
Schweiz. Bot. Ges. Ber. 
Schweiz. Entom. Ges. 
Mitth. 

Schweiz. Ges. Neue 
Denkschr. 

• Schweiz. Ges. Verb. 

.Schweiz. Monatsschr. 
Schweiz. Naturf. Ges. 

. Schweizer. Naturf. Ges. 

• Verb. 

Schweiz. Phot.-Ver. 
Schweiz. Poly. Zts. 

Schweiz. Wochenschr. 

Schweiz. Zts. Heilk. 

Sri 

Sci. Abst 
Sd. Amer. 


• 

Bulletins de la Soci^ti des Sdenccs Naturelles dc 
Saone-eAoire 

Memoires de la Soci6t6 des Sciences Naturelle de 
&one-et-Loire 

Bulletin de la Socidt6 d’Agriculture, Sciences, etc., de 
la &rthe 

Memoires de T Academic des Sciences. Belles Lettres 
et Arts de Savoie ‘ • 

Bulletins de la Soci6t6 d’Histoire Nati^rellc de Savoie 

Sod^t^ d’Histoire NaturellcWe S%voie a Chambery 

See Schweizer. Entom. Gescll. 

See Utrecht. Scheik. Onderzoek 
See Wien, Berg- u* Huttenm. Jahr. 

Allgemeines Journal der Chemie 
Schriften des Naturwisseuschaftlichen Vereins fur 
Schleswig-Holstein • 

Zeitschrift fiir Mathematik und Physik , 

Annalen dcr gessaramten Staatsarzncjjcundc 

School of Mines, Quarterly, The , • 

Records of the ^hool of Mines 

Journal fiir die Botanik * » 

Bcrigten en Vcrhandelingcn over ceiiige ondcrwcriMiii 
des Zeevaarts 

Verhandelingen cn Bcrigten over cenige onderwerpen 
dcr Zeevaart- Kundc 
Schuh Industrie 

Jahrbuch, (H. C. Schumacher, (1836 iS)) 

Denkschriften der Schwabischen Gcscllschaft der Aerzte 
und Naturforscher « . . , „ ^ * 

Ornithologisclie Section der k. k Zof)logisch-Botan- 
ischen Gcscllschaft in Wien Die Schwalbe. Bcr- 
ichte des Comites fiir Omithologische Bcobachtungs- 
vStationen in Oesterreich 
Journal fiir Chemie und Physik * 

Jahrbuch dcs Schweizer Alix'nclub n*! r 

Berichte dcr Schwcizerischcn Botanischen G&ellschatt 
Mittheilungen der Schweizerischen Entomologischen 
Gcscllschaft , . . , 

Neue Denkschriften dcr allgemcinen .Schweizerischen 
Gcscllschaft fiii die gesammten Naturwisscnschaftcn 
Verhandlungen der vSchweizerischen Gcscllschaft fur 
* die geasmmten Naturwisscnschaftcn 
Schweizerische Monatsschrift fur praktische Medizin 
See Beitr. Kryptog. Schweiz. 

Verhandlungen der Schweizerischen Naturforschenden 
Gcscllschaft 

See Wien, Phot Correspond. 

Schweizerische polytechnische Zeitschrift. Unter Mit- 
wirkung des Schweizerischen Polytechnikums, etc, 
Schweizerisch Wochenschrift fur Chemie und Pharm- 
acie ^ . 

Schweizerische Zeitschrift fiir neilkunde 
Science , . . . 

Science Abstracts. Physics aifd Electrical Enginecnng 
Scientific American 
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Sci. Amer. Suppl. 

Sci. Can. 

Sci. Ind. •Bull. Roure- 
Bertrand Fils 
Sci. Proc. Roy. Dublin 
Soc. 

Sci. Rev. 

« 

Sci. Trans. Roy. Dublin 

Scienz. Itil. Congr. « ^ 

vSclatcr, Ibis c 
Scott. Arbrr. Soc. Trans. 

• Scott. Geogr. Mag. 

Scott. Meteorol. Soc. J. 
Scott. Micro. Soc. Proc. &: 
Trans. 

Scott. Natun 

Scott. Soc. Arts Trans. 
vSecmaii, J.' Hot. 

Scifcufabr. 
vSeifens* Ztg. 

Seine (Dcp. di| la) 

Seine, Mem. Soc, Agric. 

Seine -et-Oi^, Mem. 

f 

Seism. J. Japan 
p Selenka, Arebiv Zool. 

Semi- Ann. Rep. Schimmel 
&Co. 

Senckenl)crg. Naturf, Gcs. 
Abh. I 

Senckenberg, NaturL Ges. 

0 J., 

Shanghai, J. 

Shanghai, J. Lit. Soc. 

Shoe Lc^^ Reporter 
Shropsh. Soc, Trans 

Sicilia, Atti Soc. Acclira. 

Sjdejeal Mess^ger 
Skbenb. j^Karpath. ^ Ver. 
Jahr. ' ^ 

Siebdd, J. Geburtshtufe 
* 

’ Siebold Kdllikcr, Zts. 
Sicbold, Lucina^ 

Siena, Atti Accad. 

Silberracnn, Rev. Entom. 


Scientific Anjerican Supplement ^ 

Scientific Canadian 

Scientific et Industrial BulietinrRoure-Pertrand Fill 

Scientific Proceedings of the Royal Dublin Society* 

The Scientific Review and Journal of the Inventors 
Institute 

Scientific Transactions of the Royal Dublin Society 

Nuovo Congresso degli Scienziati Italian! in Venezia; 
liorzione gcologica 

The Ibis, a Magazine of Gftieral Ornithology 
Transactions of the .Scottish Arboricultural Society 
The Scottish Geographical Magazine 
Journal of the Scottish Meteorological Society 
Proceedings and Transactions of the Scottish Micro- 
scopical Society 

A Magazine of Scottish Natural History (and Jour- 
nal of the Perthshire Society of Natural Science) 
Transactions of the Royal Scottish .Society of Arts 
The Journal of Botany, British and I'oreign 
vSeifenfabrikant, Der 

Seifensieder Zeitung und Revue iiber die Harz, FeU 
und Oelindustrie ^ 

See (France) Soc. Agr. Mem 
Memoircs d’Agriculture par la Societc Agricole de la 
.Seine 

Memoires de la Society dcs .Science, s Naturelles de 
Seine et Oise 

Seismological Journal of Japan 
Nedcrlandisches Archiv fur Zoologie 
Semi-Annual Reiiort, vSchimmel & Co, Miltitz 

Abhandlungcn herausg. von der .Scnckenbcrgisclieii 
Natui forschenden Gcsellschaft 
Bericht uber die Senckcnbcrgischc uaturforscheude 
Gesollscliaft in Frankfurt am Main 
Journal of the North-China Branch of the Royal 
Asiatic Society 

Journal of the Literary and Scientific .Society of 
Shanghai 

Shoe and Leather Reporter 

Transactions of the Shropshire Archaeological and 
Natural History .Society 

Atti della Societa di Acclimazione e di Agricoltura in 
Sicilia 

The Sidereal Messenger 

Jahrbuch des Siebeiiburgischen Karpalhcn-Vercins 

Journal fur die Geburtshiilfc, Frauenzimmer, etc , von 
Elias von Sieboid 

^ Zeitschrift fur wissenschaftliche Zoologie 
"Lucina; cine Zcitschrift zur VervollkoiEmung der 
Entbindungskunst 

Atti deir Accademia delle Scienft di Siena delta de’ 
Fisio-critici 
Revue ^ntomologique 
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Silliraan, J. 

Singapore Ro^. Asiat.^Sog, 

^tzber. kais. Akad. Wiss. 
Wien. 

Sitzb koni^ Akad. 

Munclicn 

Sitzbei . konig. Akad. Wiss. 
Rerlin 

Sitzljcr. koiiig. prcuss. 

Akad. • 

Skand. Archiv Physiol. 
Skand. Naturf. Forli. 


Skand. 

Forh 

Naturf. 

Mod. 

Skand. 

Forh. 

Natur. 

Mot. 

Skandia 



•Skofitz 




Skofitz, Hot. Wochetibl 
Skofits, Bot Zts 
vSrnitlisoniaii Contrib 
Stmthsonian Inst. Astro- 
plivs. Obs Ann 
Smithsonian Inst. Bur. 

lUhnol. Repott 
Smithsonian Misc. Coll. 
Smithsonian Report 


Snelling’s Phot. J. 

Soc. Bot. Ital Bull. 

Soc. Broteriaiia 
Soc Klvet Sci Naturf. 
Atti 

Soc Kntoin Ross Horae 

• 

Soc Franc. Bot. 
vSoc Franc. Kntom. 

Soc. Freniatr. Ital. 
vSoc. Geogr. Finland 
vSoc Ilelvet. Actes. 

Soc. Helvet. Sci. Naturf 
Act. 

Soc. Ital Antrop. 

Soc. Ital. Fis. 

Soc. Ital, Micro. Boll. 

Soc Ital. 8ci. 

Soc Ital. Sci. Nat. 
vSoc. Figust Sci.,tNatwr, 
Geogr. 

Soc. Malacol France 


The American Journal of Science and Arts 
Journal ot the Striits Branch of the I^oval Asiatic 
Society. Singapore 

Sit?ungsb<irichte der kaiserlichen Akademie dor Wis- 
Senschaften, Wien (Mathematisch naturvMssen- 
schaftHche Klass) Abteilungen I, 1 la, lib, HI 
vSitzungsl)erichte der kbnighch bayerischen Akademie 
der Wissenschaflen zu Munchen * 

' Sitzuiigbbei der kdnighch preussi.schctl Akademie der 
Wisscnschaftcn zu Bcrlnt 

Sitzungslx^richte der kuiiighch prciissischeu Akademie 
‘ der Wisscnschaftcn ^ 

Skandinavisches Arcliiv fur Physiologic 
Forhandlingar vicLdct af Skandinaviska Naturforskare 
och Bakare halfna Mole i Gotheborg • • 

Forhandlingerne ved do Skandmaviskc Naturforskeres 
llte Mode i Kjobenhavn fm den .'Idie til ileUiJlde 
Juli, 1873 

Forhandlingar vid de Skandindviska Ntfturforskaincs 
Tolfte Mdle i Stockholm fraii den T till den 14 Juli, 
1880 , . 

Skandia. Tidskrift (or Vetenskap och Konst ; utgif ven 
af Svenska Bitteratur-Foreningen • ^ 

Sec Ocsterrcich Botan. Zeitsehr * 

OcsterreicUischcs Botanisches Wochcnblatt 
Oestcrrcichischc Bolanischc Zeitscln ift 
Smithsonian Contributions to Knowledge 
Annals of the Astrophysical Observatory of the 
Smithsonian Institution , 

Anmul Report of the Burciuiof fAnicntan) Fthnology 
to the Secretary of the Smithsonian institution 
Sinithsonian Mi.scellancous Collections • 

Annual Report of the Board of Regents of the Smith- 
sonian Institution, showing the (>pemt ions, Expendi- 
tures and Condition of the Institution ^ 
Siiclling’s Photographisches Jomnal 
See Niiovo Gioin Bot. Ital. * 

See Coimlira, .Soc. Brotcr Biol. 

>See Schweiz. Naturf. Ges. Verb. 

Horae Societatis Fiitomologicae Rossicae variis ser* 
monibus in Rossia usitatis editae 
See Rev. Bot. 

• Sec Rev. I'hit. 

See' Riv, Sper. di Frcniatria 
^ Fcnnia . 

Actes dc la vSocieti Hdvetique des Sciences Nalufelles 
See vSchweiz. Natf. Ges. Verb. ‘ * 

See Arch. Antropologia 

See Nuovo Ciincnto 

See Acireale, Soc. Ital. Micr. Boll, 

See (Roma), vSoc. Ital. Mem* 

See Milano, Soc. Ital. • 

See Genova, Soc. Bignst. Atti 
• 

See Ann. Malacol. 
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Soc. Malacol. Ital. Bull See Bull MiJacoL Ital 
Soc. Meteorol Ital See Moncalieri Oss. Boll 

Soc. Mex. Hist. Natur. See Natitraleza 

Soc. Napoli Societa reale di Napoli. Rendiconto deW Academia 

delle Scienzeiisiche e matbematicbe 

Soc. Nat. vSicil. vScc Nat. Sicil. ’<» 

Soc. Pharm. Anvers See J. de Pharm. 

Soc. Public Aiialysts Sec Analyst 

Soc. Speleol, c See vSpeluiica, Paris 

Soc. Telegr.-Kngin. Elect, See Tclegr. Eng. J. 

Soc. Tosc. Sci. Nat.*^ vSce Hsa Soc. Tosc. 

Soc. Ven. -Trent. Nat. vSee Padova Soc. vSci. ' 

Soc. Zool. Si^sse Ann. See Rev. vSuisse: Zool. 

Soc. Zool.^Tokyo vSee Annot. Zool. Jap. 

Stimerset. Archaeol. Soc. Proceedings of the Somersetshire Archaeological and 
Proc. Natural History Society 

Sqinersct. Sov. Proc. Somersetshire Archaeological and Natural History 

Society’s Proceedings 

Somme (Def>. de la) Sec under Amiens 

Southern pWm. J. Southern Pharmaceutical Journal 

Span. P. Spanish Patent 

Spatula * • Saptula (The), Boston 

Spelunca., Paris Spclunca. Bulletin de la Soci^te de Spelcologie 

Sperimtiitale . I.o vSperimentale. Oiornale ItatianodiScienze Meidch^ 

Spettatore Vesuvio I.o Si>ettatore del Vesuvio e de’ Campi Flepei 

Spcttrosc. Ital. Mem. Meniorie della Societa degli Spcttroscopisti Italiani 
Spongia, Comm. Med. Commentarii di Medicina 

Sprechsaal Sprechsaal 

Sprcgncl, Jahr Jahrbucher der Gewachskunde 

Sprengst Waffen Mun. SprcngstolTe, WafFcn und Munition 

St. Andrew’* Med. Grad. Transactions of the St. Andrew’s Medical Graduates 
, Assoc. Trans. Association 

St. Barthol. Hosp. Reports St. Bartholomew’s Hospital Reports 
St. Etienne, Bull. Soc. Ind. Bulletin de la Soci6t6 de I’lndustrie Minerale 
Mineral 

St. Gallen, Ber. Natur- Bcrichte iil)cr die Thatigkcit dcr St. Gallischen Natur- 
wiss. Ges. % wissenschafthclien Gesellschaft 

St.T.oufs, Bot. Card. Re- Missouri Botanical Garden Report 
port 

St. Louis, Trans. Acad. Sci. The Transactions of the Academy of Science of St. 
Louis 

St. Petersb. Acad. Sci. Bulletin scientifique public par 1’ Academic Impenale 

Bull. des Sciences de vSt. Petersbourg 

St. Petersb. Acad. Sci. Coniptc Rendu dc I’Acadcmie Impcriale des Sciences 

Compt. rend. < de St Petersbourg 

St. Petersb. Acad. Sci. Memoires de I’Academie Imperiale des Sciences de St. 

Mem. Petersbourg 

St. Petersb. Acad. Sci. Nova Acta Acadcmiac Scientiarum Imperialis Petro- 

Nova Acta. politanae 

St. Petersb. Acad... Sci Rccueil des Actes des Seances Publiques dc I'Academie 

Recueil Imperiale des Sciences de St. Petersbourg 

Ifet. Petersb. Ann. Mines Annuairc du Journal des Mines de Russie 
Russ. 

•.t St. Petersb. Archiv., Sci. Archives dcs Sciences Biologiques publiees'par I’lnsti- 
Biol. tut Imperial de Medecine l^perimentaie a St. 

^ ( Petersbourg 

St. Petersb , Congr Bot. Bulletin du Congres International de Botanique et 
Bull. d’Horticulture de St. Petersbourg le 6/18, le 8/20 

et le 10/22 Mai 1869 
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St. Petersb. Inst. Med. See St.~>Petefsb. Arch. Sci. Biol. 

Exper. • • 

Si Petersb. Med. Zts. St. Petersburger Medicinische Zeitschrift 
St. Petersb. Mfd. Wochen- St, Petersburger Medicinische W’ochenschr*ft 
schr. 

St. Petersb. Mem. Savants Memoires presentes a 1’ Acadcniie Iniperiale des 
Etrang. Sciences de St. Petersbourg par divers ,Sfjvai]ts 

St. Petersb. Mineral. Ges. Verhandlungen der Russisch-Kaiserlichcn Mineralog* 
\^erh. ischen Gesellschaft zii St. Petersbourg* 

St. Petersb., Russe Geogr. Memoirs de la vSoci6t6 Imperiale Riisse de Geographic 
Mem. (Geogr.) vSection de Geographic gaierale 

St. Petersb , Russ. Geogr. Bulletins of the Imperial Russidh Geographical So- 
Soc. Bull. ciety 

St. Petersb. Schr. Mineral,* Schriften dcr in vSt Petersburg gestinctin Kaiscrlich- 


St. Petersb. Vcrh. Mineral. 
Ges. 

St. Petersb. Verm. Abh. 


^t. Quentin, Ann. 


St. Quentin, Mem. 

St. Quentin, Seances Publ. 

St. Quentin, Travaux 

St. Thomas's Hosp. Reports 
Stahl Eisen (Zts ) 

Stavanger Mus. Aarsber. 
Staz. sper. agrar. ital. 
Steiermark. Geog. Mont. 
Ver. Ber. 

Stei^mark Mitth. 

'Steiermark. Mont. Lehr- 
anst. Jahr. 

Stein, Ann. 

fStettin, Entom. Ztg, 

Steyermark. Zts. 

Stirling Field Club Trans 
Stirling Soc. Trans. 

Stockholm, •Akad. Handl. 

Stockholm, Bihang Akad. 
Handl. 

Stockholm Bot. Sallsk. 


Russischen Gesellschaft fur die gesammfe Miiiera- 
logie * • • 

Verhandlungen dcr Kaiserlich-Russischen Mineralog- 
ischen Gesellschaft zu St. Petersburg 
Vermischte Abhandlungen atis dem Oebietc Ser 
Heilkunde von eincr Gesellschaft pract. Aerztc zu 
St. Petersburg. Additional title in# 1835, Medizin- 
isch-praktische Abhandlung von Deutschen in Russ- 
land leljenden Aerzten. Continued as 'the Ncue 
Abhandlung St. Petersburg ^ 

Annales Agricoles du department de I’Aisne, piibliees 
par la Soci6t6 des Sciences, Arts, Belles-Lettres, 
et Agriculture de vSt. Quentin. Annales Scientiliques, 
Agricoles, ct Industrielles du departement de I’Aisne 
(Soci6te Academique dc Saint Quentin) 

Memoires de la Soci6t6 des Sciences, Arts, Belles- 
Lettres, et Agriculture de la ville de^St. Qiientm 
Socitit^ des Sciences, Arts, Bclles-I.rettres, et Agricul- 
ture de la ville de St. Quentin. vSeances publiques. ^ 
Society Academique des vScienccs, Arts, Belles-Lettres, 
et Agriculture de St. Quentin (Aisne) 

St. Thomas’s Hospital Reports 
Stahl und Eisen, Zeitschrift fur das deutschc Eisen- 
huttenwesen 

vStavanger Museums Aarsl)eretning i • 

Stazioni spcnmentali agraria itahana, La 
Bcricht des (ieognostisch-montanistischen Vercins fur 
Steiermark 

Mittheilungen des Naturwissenschaftliehen Vereines 
fur Steiermark 

J)ie Steicrmarkisch stiindische montanistische Lehran- 
stalt zu Vordemberg » 

Annalen der Geburtshulfe uberhaupt und der Pint- 
bindungsanstalt zu Marburg insl)esondcre 
Entomologischc Zeitung; herausg. v. d. Enlomo- 
logischen Vereine zu Stettin 
Steyermarkische Zeitschrift 

Stirling Field Club Transactions 

Stirling Natural History and Archaeological vSociety. 
Transactions 

Kongliga Svenska Vetefiskapj Akademiens Hand- 
lingar 

Bihang till Kongl. Svenska yetenskaps Akademiena 
Handlingar * 

See Bot. Centrbl. 
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Stockholm Entom. Fdr. 
Stockholm, Horti Bergiani 
Acta 

I 

Stockholm, (ifversigt 

Stockholm Physiol. Lab. 
Mitth. 

*1 

Stockholm, Svenska Liik. 
Sallsk Handl. 

Stockholm, Vet. «Akaa. 

Lefnadsteckn. 

Stockholm, Ymef 

n 

* SlfTasbourg Soc. Hist. 
Natur. Mem. 

Strasbourg vSoc. Sci. Bull. 

Strasbourg Soc. Sci. J. 

( 

Strasbourg Soc. Sci. Mem. 

Stray Feathers 

♦ 

Strieker 
vSts. Si'ttl. P. 

Student 

Sturgeon, Ann. I{lect. 

c 

Sturgeon, Ann. Phil. 

' Suer. 

Suer. Beige 
Suer. ind. colon, 

Suddeut. Apoth. Ztg. 

Suisse Soc, Zool. Ann. 
Surrey or 

Sussex Natur. Hist. Soc. 

IToc. 

Svea 

Svensk farm. Tidskr. 
Svensk Kcm. Tidskr. 
Svenska Lak. Sallsk. 

Forh. , 

Svenska Mosskulturfor. 
Svenska Sallsk. Antrop. & 
Gcogr, 

Swart, Verb. 

Swed. P. 

Swiss P. 

Sydney 

Sydney Aust. Mus. Mem. 
Sydney, Austral. Mus 
Records 

Symon\>, Meteorol. Mag. 
Tablettes Zool. 


See Ent. Tidskr. 

Acta Horti * Bergiani. Meddelanden fran Kongl. 
Svenska Vdtenskaps-Akademiens Tradgard BergVi- 
lund utgifna af Bergianskfa Stiftelser < 

5fversigt af Kongl. Vetenskaps Akademiens Fdrhand- 
lingar 

Mittheilungen vom Physiolo^schen Laboratorium des 
Carolinischen Medico-Chlrurgischen Instituts in 
Stockholm 

Handlingar ved Svenska L^are-SMlskapet 

Lefnadstcckningar ofver Kongl. Svenska Vetenskaps- 
Akademiens efter ar 1854 aflidna Ledamoter 
Ymer. Tidskrift utgifven Lf Svenska Sallskapet for 
Antropologi och Geografi 

Memdlres de la Soci6t6 du Museum d’Histoire Natur- 
elle de Strasbourg 

Bulletin de la Soci4t6 des Sciences Naturellcs de 
Strasbourg 

Journal de la Soci6t6 des vScicnces, Agriculture, et 
Arts, du departement du Bas-Rhin 
Memoires dc la Soc'M des Sciences, Agriculture, et 
Arts, de Strasbourg 

Stray feathers. A journal of Ornithology for India 
and its dependencies ^ 

See Medizin. Jahr. 

Straits Settlement Patent 

The- Student and Intellectual Observer of Science, 
Literature, and Art 

Annals of Electricity, Magnetism, and Chemistry, 
and Guardian of Experimental Science 
Annals of Philosophical Discovery and Monthly 
Reiwrtcr of the Progress of Practical Science 
La sucreric indigene 
Sucrcrie Beige, La 
Sucreric indigene et colonaile. La 
Suddeutsche Apotheker Zeitung 
See Rev. Suisse Zool. 

Surveyor and Municipal and County Engineer, The 
See Brighton Nat. Hist. Soc. Proc. 

vSvea. Tijdskrift fdr Vetenskap och Konst 
Svensk farmaceutisk Tidskrift, Stockholm 
Svensk Kemisk Tidskrift 

Forhandlingar ved Sven^a Lakare-Sallskapets Sara- 
mankomster 

Svenska Mosskulturfdreningens 
See Stockh., Ymer 

Verhandelingen en Berigten betrekkelijk het Zeewezen 
en de Zeewaartkunde 
Swedish Patent 
Swiss Patent 
Sec New South Wales 

' The Australian Museum, Sydney. Memoirs 
Records of the Australian Museum 

Symon’s monthly Meteorological Magazine 
Tablettes Zoologiques 
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Tagbl. Frankf. Naturf. 
Taprobaniaft 


Tasmania J. Natur. Sci. 
Tasmania P. 

Tasmania, Roy. Soc. 

Monthly Not. 

Tasmania, Roy. vSoc. Re- 
ports 

Taylof, Sci. Mem. 


Tech. Blatter 

Tech. Chem. Jahr. 
tech. Gemeindcbl. 
Technikum 
Technol. 

Technol. Quart. 

Teign Field Club Proc. 

Tekn. Tidskr. 

JTelegr. Eng. J. 

Telegr, J. 

Telegr, Ver. Zts. 

Temminck, Verb. 


Tcrmr. Fiiz. 


Termt. Kdzldn. 


Terrestrial Magn. 

Tex^s Acad. Sci. Trans. 
Text. Amer. 

•Text. Col. 

Text. Farb. Ztg. 

Text. Mfr. 

Text. Rec. 

^Text. World Rec. 

Text, Ztg. 

Textilfreund 
Teyler’s Verb. 


Thcrap. GA. 
Therap. Monats. 
Therap. Neuheit 
Therapist 


Tageblatt FHnkfurter Naturforscher 
The Tapr^nian, a Dravidian Journal of Oriental 
Studies in and around Ceylon, in Natural History, 
Archaeology, Philology, History 
The Tasmanian Journal of Natural vScience, Agricul- 
ture, Statistics, etc. 

Tasmanian Patent 

Monthly Notices of Papers and Proceedings of the 
Royal Society of Tasmania * 

Reports of the Royal Society of Tasmania 

• 

Scientific Memoirs, selected froin the Transactions of 
Foreign Academies and Learned {jpeieties and from 
Foreign Journals • 

Technischc Blatter. Vierteljahrschrift de# Deutschen 
Pol)rtechnischen*Vereins in Boh men 
Technisch-Chemisches Jahrbuch (Bicdcrmann) 
Technisches Gemeindeblatt 
Technikum des Ledermarkts 
Le Technologiste (F. Malepeyrc) 

Technology Quarterly • 

Reports of the Proceedings of tlie Tcigii Naturalists' 
Field Club 

Teknisk Tidskrift • 

Journal of the Society of Telegraph-Enginctrs and 
Electricians 

The Telegraphic Journal and Electrical Review 
Zeitschrift des Deutsch-osterrcichischen Telegraphen- 
Vereins 

Verhandelingen over de natuurlijke Geschiedenis der 
Nederlandsche overzeesche Ixzittiftgen, door (Ic 
leden der Natuurkundige Commissie in Oost-Indie 
en andere schrijvcrs • 

Termeszetrajzi Fuzetek. . Kiadja a ^IaKyar Nemzeti 
Muzeum. (Natural History Magazine . published 
by the Hungarian National Museum) 
Termeszettudomanyi Kdzlony . . . Kiad ja a K. M. 
Termeszettudomanyi Tarsulat. (Natural Science 
Papers ... Published by the Royal Himg.^Vian 
Natural Science Society) 

Terrestrial Magnetism (and Atmospheric Ivlectricity). 

An International Quarterly Journal 
Transactions of the Texas Academy of Science 
Textile American 
•The Textile Colorist 
Tcxtil und Farberei-Zeitung 
The Textile Manufacturer 
The Textile Record 
Textile World Record 
Textil Zeitung 
Der Textilfreund 

Geologische Verhandel af Anlwoord af de in 1828 
uitgeschrevene en in 1830 herhaalde Prysvraag; 
Wat men van Geologi^ etc. 

The Therapeutic Gazette , 

Therapeutische Monatshefte 
Therapeutischen Neuheiten, L^pzig 
Therapist (The) Loudon 
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Thomson, Ann. Phil. 

Thomson, Archiv. Entorn. 
Thomson, Rec. 

Thonind. Ztg. 

Throudhjem, Skrifter 

Tidskr. K^mi. Farm. 
Terapi 

Tidskr. Mat. * 

Tidskr. Mat. Fys. ^ • 

Tidskr, Phy^ Ckem, 

^edemann, Zts. 

Tijdschr. Kntom. 

Tijschr. Gcnootsch, Vis. 
Unita ^ 

Tijdschr. Ing. * 

Tijdschr. vijv. 

Tijdstroom. 

9 

Tilesius, Jahr. 

Timchri 

Tirol, Ber. Vcr. Durchf. 


Tischl. Ztg. 

• Tokio Univ. Mem, 

Tokyo Bot. Soc. 

Tokyo, CoU. Sci. J. 

Tokyo Geogr. Soc. J. 
Tonindf Ztg. 

Topfer Ztg. 

Torino, Accad. vSci. Atti 
Torino, Accad. Sci. Mem. 
Torino, Ann. Clin. 

Torino, Lavori Sci. Fis. 
Mat. 

r 

Torino Mus. Boll. 

Torrey Bot. Club Bull. 
Torrey Bot. Club Mem. 
Tortolini, Ann. 

Toulouse Acad. Sci. Bull. 

Toulouse, Acad. Sci. Mem. 

* 

Toulouse Fac. Sci. Ann. 
Toulouse Obs. Ann. 


Annals of Philosophy, or Magazine o( Chemistry, 
Mineralogfi, Mechanics, and the Arts 
Archives Hiitomologiqucs c „ f * 

Records of General Science 
Thonindustrie-Zeitung 

Der Kongelige Norske Videnskabers-Selskabs Skrifter 
i det 19 dc Aarhundrede 
Tidskrfit for Kemi Farmaci Terapi 

Tidsskrift for Matematik 

Tidskrift for Matematik och Fysik, tillegnad den 
Svenska Klcmentar-Undcrvisningen * 

Tidskrift for Physik og Ch^mi samt disse Videnskabers 
Anvendelse 

ZeitsQhrift ftir Physiologic 

Tijdschrift voor lintomologie; uitgegeven door de 
Nederlandsche Fiitomologische Vereeniging 
Tijdschrift voor Gcnces-, Heel-, Verlos-, en vSehei- 
kundige Wetenschappen, van Wege et Genootschap: 
“Vis Unita Fortior,” te Hoorn. 

Tijdschrift van hot Koninklijk Instituut van ingenieurs 
Tijdschrift ter befordcring van nijverhed 
Dc Tijdstroom; Maandschrift gewijd van Wetenschap, 
etc. 

Jahrbuch dcr Naturgeschichte zur Anzeige und 
Priifung 

Timehri being the Journal of the Royal Agricultural 
and Commercial Society of British Guiana 
Bericht uber die (>cneral-Versammlung des Vereins 
zur geogr. montan. Durchforschung dcs I.andes 
Tirol, etc. 

Deutsche Tischlcrzeitung 

Memoirs of the Science Department, University of 
Tokio, Japan 
See Bot. Mag., Tokyo 

The Journal of the College of Science, Imperial Uni- 
versity, Japan 

Journal of the Tokio Geographical Society 
Tonindustrie Zeitung 
Deutsche Topfer und Ziegler Zeitung 
Atti della R. Accademia delle .Scienze di Torino 
Memoire della R. Accademia delle Scienze di Torino 
Annali Clinici • 

Notizia storica dei lavori fatti dalla Classe di Scienze 
Fisiche e Mathematictie della R. Accademia delle 
vSeienze negli anni 186-1-65 

Bollettino dei Musei di Zoologia ed Anatomia com- 
parata della R. Universita di Torino 
Bulletin of the Torrey Botanical Club ^ 

Memoirs of the Torrey Botanical Club 
Annali di Scienze, Matematiche, e Fisiche 
Bulletin de I’Academie des Sciences, Inscriptions et 
Belles-Lettres de Toulouse 

Memoires de I’Academie des Sciences, Inscriptions et 
Belles-Lettres de Toulouse 

Annales de la Faculte des Sciences de Toulouse, pour 
les Sciences Mathematiques et les Sciences Physiques 
Annales de TObservatoire Astronomique, Magnetique 
et Meteorologique de Toulouse. 
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Temiouse S<y. Hist. Natur. 
Bull. 

Toulouse Soc.^i. Buil^ 0 

Trans. Acad. Sci. St. Louis 
Trans. Amer. Ceram. Soc. 
Trans, Amer. Electrochem. 
vSoc. 

Trans. Amer. Inst. Chem. 
Eng. 

Trans. Amer. Inst. 
Horrfoeop. 

Trans. Amer. Inst. Mim 
Eng 

Trans. Amer. Med. Assoc. 

Sec. Pharm. Therap. 
Trans. Amer. Micro. Soc. 
Trans. Amer. Soc. Civ. 
Eng. 

Trans. Cambr. Phil. Soc. 
Trans. Can. Inst. 

Trans. Imgl Ceram. Soc. 
Trans. Faraday Soc. 

Trans. (jcoI Soc. S Africa 
<l'rans. Ilium. Eng. Soc. 
Trans. Inst. Brew. 

Trans, jenner Inst. Prev. 
Med. 

Trans, Kansas Acad. Sci. 
Trans. Med. 

Trans Min Geol. Inst. 
India 

Trans. Natl. Kclec. Med. 
Assoc. 

Trans. Nova Scotia Inst. 
Transv. P. 


Bulletin de la Sod^t^ d’Histoire Naturelle de Toulouse 

• 

Bulletin de la Society des Sciences l^hysiqucs et 
Naturelles de Toulouse 

Transactions of the Academy of Sciences of St. Louis 
Transactions of the American Ceramic Society 
Transactions of the American Electrochemical Society 

Transactions of the American Institute of Chemical 
Engineers • 

Transactions of the American Institute of Homoe- 
opathy, Philadelphia * 

Transactions of the American Intitule of Mining 
Engineers • 

Transactions of t^ic Section on Pharinafologv and 
Therapeutics of the American Medical Associatidh • 
Transactions of the American Microscoi)ical {society 
Transactions of the American vSociety of Civil Ej^gi- 
neers 

Transactions of the Cambridge Philosoplfical Society 
Transactions of the Canadian Institute 
Transactions of the English Ceramic Socictv 
Transactions of the Faraday vSociety * 
Transactions of the Geological Society of vS§uth Africa 
Transactions of the Illuminating Enginecring*vSocicty 
Transactions of the Institute of Brewing 
Transactions of the Jenner Institute of Preventive 
Medicine 

Transactions of the Kansas Academy of vScience 
Transactions Mcdicales; Journal de Medccine pratique 
Transactions of the Mining and Geological Institute 
of India 

Transactions National Eclectic Medical Association , 
Indianapolis 

Transactions of the Nova Scotia Iirditute of vScience 
Transvaal Patent 


Trans. Path. vSoc. Transactions of the Pathological vSotiety 

Trans, Roy. Irish Acad. Transactions of the Royal Irish Academy • * 

Trans. Roy. vSoc. Can. Transactions of the Royal Society of Canada 

Trans Roy. Soc. Edinb. Transactions of the Royal Society of Edinburgh 

Trans. Roy. vSoc. London Transactions of the Royal Society of London 

Tiaiis. Soc. Engin {society of EnginecTS, Transactions 

Trav. Com. Hyg. Publ. Recucil des Travaux du Comite coiisultatif d’Hygiene 

• Publique de France et dcs Actes Olllciels de I’Ad- 
ministxa^ion Sanitaire • 

Trenton Natur. Hist. Soc. Journal of the Trenton, New Jersey, Natural History 
J. Society 

• Treviso, Mem. Ateneo Memoric Scientifiche e Litteraric dell’ Ateneo di 

Treviso 

Trier, Jahr. Jahresbericht der Gesellschaft fur niit^liche Forsch- 

ungen zu Trier 

Triest Zool. Sta. Arb. See Wien. Zool. Inst. Arb. 

Trieste, B^. Bollettino della Societa ^driatica di Scienze Naturali 

in Trieste t 

Trieste Mus, Civ. Atti Atti del Museo Civico di Storia Naturalc di Trieste 
Trieste, Program. Civ. Programma della Civica Scu#Ia Reale autonoma in 
Scuola Trieste * 
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['rinidad Field Natur. 
ClubJ. 

Trinidad P. » 

Trinidad, Proc. Sci. Assoc. 
Trinidad, Sci. Assoc. Proc. 
rroramsdorff, J. Pharm. 

Tromso. Mus.rAarsh. 
Tropenpflanzer 
Tsch. Mineral.'Mitth. 
Tuberculosis r ‘ 


Tiibinger JE^Iattcr 

'TiSbingen Bot. Inst. Un- 
ters. 

Tunis P. 

Turin, Mem.^Acad. 
Tyneside Natur. Field Club 
Trans. * 

U. K. Mar.rBiol. Assoc. J. 

U, S. Bijr. Tinim. Ind, Bull. 

U. S. Bur. Anim. Ind. Re- 
port 

U. S. Chief Signal Off. Ann. 
Report 

U. S. Coast Geod. Surv. 
Bull. 

U. S. Comm. Agric. Report 
« U. S. Dept. Agric. Bull. 

U. S. Dept. Agric. Report 
U. S. Dept. Agric. Ycarb. 

U. S. Disp. 

U. S, Div. Biol. Surv. Bull. 

I 

U. S. Div. Chem. Bull. 

U. S. Div. Kntom. Bull. 

U. S. Div. Kntom. Insect 
Life 

U. S. Div. Kntonl. Tech. 
Ser. 

U. S. Div. Omith. Mamra. 
Bull. 

U. S. Div. Soils Bull. 

U. S. Kntom. Comm. Bull. 

U. S. Kntom. Coram. Re- 
port * 

U. S. Fish Comm. Bull.* 

U. S. Fish Comm. Report 


Journal of the Trinidad Field Nauralistsl Club 

Trinidad Patent < i i 

Proceedings of the Scientific Association of Trinidad 
Proceedings of the Scientific Association of Trinidad 
Journal der Pharmacie fiir Aerzte und Apotheker, 
und Chemiker 

Tromso Museums Aarshefter 
Tropenpflanzer (Der), Berlin 
Tschermak’s Mineralogische Mitteilungen 
Tuberculosis. The Journal of the National .Associa- 
tion for the Prevention of Consumption and other 
forms of Tuberculosis 

Tiibinger Blatter fur Naturwissenschaften und Arznei- 
kunde 

Untersuchungen aus dem Botanischen Institut zu 
Tubingen 
Tunis Patent 

Memoires de T Academic Roy ale des Sciences de Turin 
Transactions of the Tyneside Naturalist’s Field Club 

Journal of the Marine Biological Association of the 
United Kingdom 

U. S. Department of Agriculture. Bureau of Animal 
Industry ^ 

Annual Report of the Bureau of Animal Industry 

Annual Report of the Chief Signal Officer (of the 
Army) to the Secretary of War 
United vStates Coast and Geodetic Survey. Bulletin 

Report of the Commissioner of Agriculture 
Bulletins of the Department of Agriculture, U. S. 
Reports of the Department of Agriculture, U. S. 
Ycarlxx)k of the United States Department of Agri- 
culture 

United States Dispensatory 
U. S. Department of Agriculture. Division of Bio- 
logical Survey. Bulletin 

U. S. Department of Agriculture. Division of Chemis- 
try. Bulletin 

U. S. Department of Agriculture. Division of Ento- 
mology ' 

U. S. Department of Agriculture. Division of Ento- 
mology. (Periodical Btllletin.) Insect Life 
U. S. Department of Agriculture. Division of Ento- 
mology. Technical Series 

U. S. Department of Agriculture. Division of Eco- 
nomic Ornithology and Mammalogy. Bulletin 
U. S. Department of Agriculture. Division of (Agri- 
cultural) Soils. Bulletin 

Department of the Interior. . .Bulletin of the United 
States Entomological Commission 
(U. S.) Department of the Interior (Agriculture) . . . 
Report of the United States Entomological Com- 
mission 

Bulletin of the United States Fish Commission 
United States Commission of Fish and Fisheries. 
Report of the Commissioner 
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U. S. Geol. $urv. United States Geological Survey 

U. S. Monthly Weath. Rev. (United States) Monthly Weather Review 

S. Mus. • • Department of the Interior. . .Bulletin o^ the United 

States National Museum 

U. S. Mus. Proc. Department of the Interior. . . Proceedings of the 

United States National Museum 
U. S. Mus. Report See Smithsonian Rep. 

U. S. Mus. Spec. Bull. Smithsonian Institution. United States National 

Museum. Special Bulletin 

U. S. Naval Inst. Proc. United States Naval Institute Proceedings 

u! s! Naval Med. Bull. United States Naval MedieW Bi^lletin 

U. S. Naval Obs. Publ. Publications of the United States Naval Observatory 

V. S. N. Amer. Fauna • U. S. Department of Agriculture. f)iv^sion of Orni- 

thology and Mammalogy. North Ainer^can Fauna 
U. S. P. United States Patint 

U. s. ph. . United States Pharmacopoeia 

U. S. Secty. Agric. Report Report of the secretary of agriculture 

U. S. Signal Serv. Notes United States of America; War Department. Signal 

Service Notes 

U. S. Signal Serv. Pap. United States of America. War Department. Pro- 
fessional Papers of the Signal Service 

U. S. Surv. Terr. Reports ...Annual Report of the United States, Geological 
(and Geographical) Survey of the Territories 
U. S. Weath. Bur. Bull. U. S. Department of Agriculture. Weather Bureau. 

• Bulletin 

U. S. Weath. Bur. Report U. S. Department of Agriculture. Weather Bureau. 

Report of the Chief of the Weather Bureau 
U. Serv. Inst. J. Journal of the royal United Service Institution, 

Whitehall Yard 

Udine, Relazioni Rclazioni intomoagli Atti dell’ Accadcinia di Udine 

Uhland’s Tech. Rund. Uhland's Technischc Rundschau 

Umschau Umschau, Die 

Ung. Naturwiss. Vcr. Jahr. Abhandlungen aus dem dritteii Bande der Jahrbucher • 
dcs Ungarischen naturwisscnsehaftlichen Vereins 
zu PeSt, in Deutschcr Uelwsctzung Red. von J. 
Szabo 

Univ, 111. Bull. University of Illinois Bulletin 

Unters. Naturlchre Untersuchungen zur Naturlehre des Menschen ,und 

der Thicre • 

Upsala, Arsskrift Universitets Arsskrift utgifvcn af Kongl. Vetenskaps- 

Societeten i Upsala 

Upsala Bot. For. See Bot. Notiser . 

UpAla, Diss. Acad. Dissertationes Acadcmicae Upsaliue habitae 

Upsala, Frey Tidskr. Frey Tidskrift for Vetenskap och Konst 

Upsala Lakarefor. Fdrh. •Upsala Lakareforenings Forhandlingar 
Upsala Naturvet. Student- See Bot. Centrbl. * 

s^sk. 

Upsala, Soc. Sci. Nova Nova Acta Regiae Societatis Scientiamm Upsaliensis 
• Acta 

Urug. P. Uruguay Patent 

Utrecht, Aanteek. Prov. Aanteekeningen van het Verhandelde in de Sectie- 
Genoots. Vergaderingen van het Provinciaal Utrechtsch 

Genootschap van Kunsten cu Wctcnschappen 
Utrecht, Ain. Acad. Annales Acaderaiae Rheiw-Trajectinae 

Utrecht, Kliniek Kliniek: Tijdschrift voor WetetschapiK nlijke Gences- 

kimde 

Utrecht, Nieuwe Verb. Nieuwe Verhandelingen van h<R Provinciaal Utjechsch 
Prov. Genootsch. Genootschap van Kunsten cn Wetenschappen 
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Utrecht, Onderzoek. 


Utrecht, Soheik. Onder- 
zoek. 

Utrecht, Vcrh. Prov. 

Genootsch. 

Valais Soc Murith. 
Valencia, Act.^ed. 
Valenciennes, Mem. Soc. 

Agric. • 

Valentin, Rep. , ♦ 

Van Diemen’s Land, Roy. 

vSoc. Papers § 

Van Diemen's Land, Roy. 
^oc. Reiwrts 


Van Nostrand’s Mag. 
Vaagasia 


Varsovie Soc' Natur. Trav. 

Varsovie S()c. Natur. Trav. 
(Mem.) 

Vauclusc Aicad. Mem. 
Venez. P. 

Venezia, Ateneo 


Venezia, Ateneo Ivscrcit. 


Venezia, Atti 


Venezia, Atti Ateneo 
» Venezia, lat. Atti 


Venezia, 1st Mem. 


Venezia, Mem. 1st Beneto 

Ver. Amf.. Chem. 

Verh. Genootsch. Occ. Qui 
Non. 

Verh. Ges. deut. Naturf, 
Aerzte 

Verh. poly. Ges. 

Verh. Ver. Gewerbefleis. 

f 

Veroffent. kais. Gesundh. 
Verona, Soc. Ital. Mem. 

Vet. J. London 

Vet. Med. Assoc. Trans. 

Veterinarian 

Victoria Dept. Mines Spec. 
Reports 

Victoria Field Natur. Club 
Victoria Inst. J. 

Victoria Natur. 


Onderzoekingen gedaan in het Physiologisch Labora- 
torium der*.Utrechtsche Hoogeschool 
Scheikundige Onderzoekingoi, gedaan i^ het Labori- 
torium der Utrechtsche Hoogeschool 
Verhandelingen van het Provinciaal Utregtsch Genoot- 
schap van Kunsten en Wetenschappen 
See Bull. Murith. 

Actas del Institute Medico Valenciano 
Meraoires de la Soci^te d ’Agriculture, des Sciences, et 
des Arts, de I’Arrondissement de Valenciennes 
Repertorium fiir Anatomic und Physiologic 
Papers and Proceedings of the Royal Society of Van 
Diemen’s Land t 

Reports of the Royal Society of Van Diemen’s Land 
(For^ Horticulture, Botany, and the Advance of 
vScience) 

Van Nostrand’s Engineering Magazine 
Vargasia: Boletin de la Sociedad de Ciencias fisicas y 
naturales de Caracas 

Comptes Rendus et Memoires de la Soci6t6 des Natur- 
listcs (a I’Universite Imperiale) de Varsovie 
Travaux de la Soci^te des Naturalistcs de I’Univsite 
Imperiale de Varsovie 
Memoires de I’Academie de Vaiicluse 
Venezuela Patent ^ 

L’Ateneo Veneto: Rivista mensile di Science, Lettere 
ed Arti 

Esercitazioni Scientifiche e Letteraric dell’ Ateneo 
di Venerzia 

Atti delle Adunanze dell’ I, R. Istituto Veneto di 
Scienze, Lettere, ed Arti 
Atti deir Ateneo Veneto 

Atti del Rcale Istituto Veneto di Scienze, Lettere ed 
Arti 

Memorie del Rcale Istituto Veneto di vSeienze, Lettere 
ed Arti 

Memorie dell’ I. R. Istituto Veneto cli Scienze, Lettere, 
ed Arti 

See Repert. Anal. Chem. 

Verhandelingen van het Genootschap: "Occidir qui 
qui non servat.” 

Verliandlung der Gcsellschaft dcutschcr Naturforscher 
und Aerzte ‘ 

Verhandlungcn der poltcchnischen Gesellschaft 
Verhandlungcn des VerCins zur Beforderung des 
Gewerbefleisses in Preussen 
Veroffentlichungcn des kaiserlichen Gesundheitsamts 
Memorie di Matematica e Fisica della Societa Italiana 
della Scienze ' 

Veterinaty Journal, London 
Transactions of the Veterinary Medical Association 
The Veterinarian 

Victoria. Department of Mines. Special Reports 

(U 

See Victorian Natlist. 

Journal of the Transactions of the Victoria Institute 
or Philosophical Society of Great Britain 
The Victorian Naturalist. The Journal and Magazine 
of the Field Naturalists’ Club of Victoria 
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Victoria P. 4 
Victoria Pharm. Soc. J. 

* • • • 

Victoria Proc. Roy. Soc. 
Victoria Trans. Phil. Inst. 

Victoria Trans. Roy. Soc. 
Victoria Zool. Soc. Proc. 

Viertcljahrschr. arzt. poly. 
Viertdjahrschr. gericht. 
Med. 

Viertcljahrschr. gesun^- 
heitspf. 

Viertcljahrschr. Zalmheilk. 
Virchow’s Archiv path. 

Viviani, Ann. Bot. 

Voget, Notizen 
• Voigt, Mag. 


Vosges vSoc. Einul. Ann. 

•W. Austral. P. 

Wag. Free Inst. Sci. Trans. 

Wag. Jahr. 

Walker, lilect. Mag. 
Warwick. Field Club Proc. 

Warwick Natur Hist. Soc. 
Rep 

Washburn Obs. Publ. 

Washington 

Washington 

Washington Biol. Soc. 
Proc. 

Washington, Mem. Natl. 
Acad. 

Washington, Natl. Inst. 
«ull. • 

Washington Phil. vSoc. 

Bull. * 

Wasser Abwasser 
Water Supply Papers 
Watford Nat. Hist. Soc. 
Trans. 

Weale, Quart. Papers 
Weber, Archiv 
Weimer, Zts. Geburtsk. 
Weinlaube 

Wemiger^de Naturwiss. 

Ver. Schr. 

West. Brewer 
West. Chem. Met. 

West. Drug. 


% 

Victoria Patent 

Quarterly Journal and Transactions of the Pharma- 
ceutical Society of Victoria • 

Proceedings of the Royal Society of Victoria 
Transactions of the Philosophical Institute (afterwards 
Royal Society) of Victoria 
Transactions of the Royal vSociety of Victoria 
Proceedings of the Zoological and Acclimatisation 
Society of Victoria 

Vierteljahrschrift der arztiichen Polyftclmik 
Vierteljahrschrift fur gericlltliclij Mcdizin mid ofTcnt- 
liches Sanitatwesen 

Vierteljahrschrift fur Gcsundhcit.spliege^ 

Vierteljahnschrift^ur Zahnlieilkunde * 

Virchows Archiv fur pathologic, Anatomic, und ft is* 
tologic 

Annali di Botanica • 

Notizen aus dem Gcbeitc dcr practi.schcn Pharmacic 
Magazin fur den neucsten Zustand dcr Naturkuiidcn, 
mit Rucksicht auf die dazu gchortgen Hulfswisscn- 

schaften ^ 

Annales de la vSociete d’l^mulatioii du Depaitmnit des 
Vosges • 

We.st Australian Patent * 

Transactions of the Wagner Free Institute of vSeience 
of Philadelphia 

(Wagner's) Jahrcsbericht iibcr Chemische Technologic 
The Electrical Magazine 

Proceedings of the Warwickshire Ijjiaturalists’ and 
Archaeologists' lueld Club 
Annual Reports of the Warwickshire Natural History 
and Archaeological Society • 

Publications of the Washburn Observatory of the 
University of Wisconsin 
Int. Med. Congr. Trans., 1887 
See also under U. S. 

Proceedings of the Biological Society of Waslnngfjcm 

• 

Memoirs of the National Academy of Sciences 

Bulletin of the Proceedings of the National Institu- 
tion for the Promotion of Science 
Bulletin of the Philosophical Society of Washington 

Wasser und Abwasser • 

Water vSuppIy Papers 

Transactions of the Watford Natural History Society 
and Hertfordshire Field Club 
Quarterly Pai)crs on Engineering 
Archiv fur die systeinatische Naturgeschichte 
Gemeinsame Deutsche Zcitschiift fur Geburtskunde 
Die Weinlaube 

Schriften des Naturwissenschaftlichen Vereins des 
Harzes in Wemigerode • 

Western Brewer, The 
Western Chemist and Metallurgist 
Western Druggist 



cxii 


USX OF ABBREVIATIONS TO LITERATURE 


Westphfil, Prov. Blatt. 

• 

Wcstphal, Ver. Jahr. 
Wetter 

Wetterau. Ge8.,Ann. 
Wetterau. Gcs. f^cstgabe. 
Wetterau. Ges. Jahr. 


WestphMische Provincial-Blatter. Verhandungen der 
Ge^lschaft‘*zur Beforderung der vaterltodischen 
Cultur in Minden c , « ' 

Jahres-Bericht des Westf^ichen Provinzial-Vereins 
fiir Wissenschaft und Kunst 
Das Wetter. Meteorologische Montasschrift ftir Ge- 
bildete aller StMde 

Annalen der Wetterauischen Gesellschaft fiir die 
gesammte Naturkunde 

Naturhistorische Abhandlungen aus dem Gebiete der 
Wetterau ^ 

Jahresbericht der Wetterauischen Gesellschaft fur die 


^ « gesammte Naturkunde « 

Wetterau. pes. Naturk. Bericht der Wetterauischen Gesellschaft fiir die ge- 
^ sammte Naturkunde zu Hanau 

Wiadomosci Matematyczne 
Deutsche Gewerbezeitung (F. Wieck) 

Annalen der Physik und Chemie (Wiedemann’s) 

Archiv fiir Zoologie und Zootomie 
Zoologisches Magazin # 

Archiv fiir Naturgeschichte 
Naturwissenschaftliche Abhandlungen 
Sitzungsbcrichte der kaiserlichen Akademie der Wis- 
senschaften ; Mathematisch-Naturwissenschaftliche 
Klasse, II Abthlg. Wien ♦ 

Denkschriften der kaiserlichen Akademie der Wissen- 
schaften. Mathematisch - Naturwissenschaftliche 
Classe 

SitzungslK*richte dcr Mathematisch-Naturwissen- 
schaftlichen Classe der kaiserlichen Akademie der 
Wissenschaften 

Almanach der kaiserlichen Akademie der Wissen- 
schaften 


Vild. Mat. 

Wieck’s Gewerbeztg. 
Wied. Ann. Phys. 
Wied. Archiv 
Wied. Zool. Mag. 
Wiegmann, ArchiV 
WienAbh. , 

Wien Akad. Bcr. 


Wien Akad. Dcnkschr. 
Wien Akad. Sitzlier. 
Wien Almanach 


Wien Alpi'n-Verein, Jahr. Jahrbuch des Oesterreichishcen Alpen-Vereins 
Wien Anthrop. Ges. Mitth. Mittheilungen dcr Anthropologischen Gesellschaft 
Wien Anz. Anzieger der kaiserlichen Akademie ker Wissen- 

schaften: Math.-Naturwissensch. Classe 

Wien.Denkschr. Denkschriften der Kaiselichen Akademie der Wissen- 

• schafteii: Mathematisch - naturwissenschaftliche 

Classe 


Wien liiTibryol. Inst. Mittheilungen aus dem Embryologischen Institute der 
Mitth. k. k. Universitat in Wien 

Wien Geogr. Ges. Abh. Abhandlungen der k. k. Geographischen Gesellschaft 
in Wien ^ 

Wien Geogr. Ges. Fest- Festschrift der k. k. Geografihischen Gesellschaft 1884- 
Khr. • 1898 

Wien Geogr. Ges. Mitth. Mittheilungen dcr k. k. Geographischen Gesell- 
schaft in Wien 

Wien Med. Chir. Acad. Abhandlungen der k. k. medicinisch-Chirurgischen ^ 
Abh. Josephs- Academic zu Wien 

Wien Med. Chir. Acad. Beobachtungen der k. k. medicinisch-chirurgischen 
Beob. Josephs-Academie zu Wien 

Wien Naturhist. Hofmus. Annalen des k. k. Naturhistorischen Hofmuseums 
Ann. • ^ 

Wien Omith. Vrr. Mitthf Mittheilungen des Omithologischen Vereins in Wien 
Wien Phot. Corresp. Photographische Correspondenz. Organ der Photo- 
• • graph. Gesellsch. in Wien 

Wien Schr. Schriften des Vereines zur Verbreitung naturwissen* 

schaftlicher Kenntnisse 
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Wien Sit2b#r. 


f • * 

Wien, Sonnblick-Ver. Jahr. 
Wien, technol. Blatter 
Wien Vcr. Naturwiss. 

Kennt. Schr. 

Wien, Ver. Gcs. Aerzte. 

Wien Verb. Gewerb- 

Verfins. 

Wien Wochenbl. Aerzte 
Wien Zts. Gcs. Aerzte • 
Wien, Zool. Bot. Ges. Fest- 
schr. 

Wien, Zool. Bot. Verb. 

Wien, Zool. Inst. Arb. 

Wiener Entom. Monatsebr. 
Wiener Entom. Ver. Jabr. 
Wiener Entom. Ztg. 
Wiener klin. Wocbenschr. 
•Wiener landw. Ztg. 

Wiener Med. Wocbenschr. 
Wiener Mitth. Phot. 
Wiener Mus. Ann. 

Wiener Poly. J. 

Wiener Ztg. 

Wiener Zts. Physik. 

Wild, Rep. Meteorol. 

Wilna, Collect. Med. Chir, 

Wilts, Archaeol. Natur. 
Hist. Mag. 

Wimereux I^b. (Stat.) 
Zool. 

Winchester, J. Sci. Soc. 


Wisconsin Acad. Trans. 

Wisconsin Natur. Hist. ' 
Soc Bull. 

Wisconsin Natur. Hist. 
Soc. Pap. 

Wisconsin Natur. Hist. 
Soc. Proc. 

Wisconsin Univ. Bull. Sci. 

Wiss. Abb. Phys.-Tech. 

Reichsaostalt 
Wiss. Meeresuntersuch, 


Sitzungsberichte der Mathematisch-naturwissenschaft- 
lichen C&sse der Kaiserlicben Akademie der Wissen- 
schaften 

Jahres-Bericht des Sonnblick-Vereincs. Wien 
Wiener technologishe Blatter 
Schriften des Vereins zur Verbreitung Naturwissen- 
schaftlicher Kenntnisse in Wien 
Verhandlungen der k. k. Gesellschaft.der Aerzte zu 
Wien 

Verhandlungen des NeiderosterreichUchen Gewerb- 
Vereins ® a 

Wochenblatt der k. k. Gesellschaft der Aerzte in Wien 
Zeitschrift der k, k. Gesellschaft dewAerzte zu Wien 
Festschrift zur Feier des fiinfundzw^zigjahrigen 
Bestehens der k. k. Zoologisch-Botanischen Gesell-^ 
schaft in Wien 

Verhandlungen dcr k. k. Zoologisch-Botanischen 
Gesellschaft in W'ien 

Arbeiten aus dem Zoologischen Institute dcr Uni- 
versitat Wien ind der Zoologischen Station in Triest 
Wiener Entomologische Monatschrift 
Jahresbericht des Wiener Entomologischen, Vereins 
Wiener Entomologische Zeitung 
Wiener klinische Wochenschrift ' 

Wiener landwirtschaftliche Zeitung 
Wiener medicinische Wochenschrift 
Wiener Mitteilungen (Photographischen Inhalts) 
Annalen des Wiener Museums der Naturgeschichte 
Allgemeines Wiener polytechnisches Journal 
Wiener Zeitung 

Zeitschrift fur Physik, Chemie, und Mineralogie 
Repertoriura fur Meteorologic, herausg. von der 
kaiserlicben Akad. der Wisscnschaften 
Collectanea medico-chirurgica Caesarea Academiae 
Medico-Chirurgicae cura edita 
Magazine of the Archaeological and Natural History 
Society of Wiltshire 
See Lille Inst. Zool. Trav. 

Journal of Proceedings and Annual Reports of the 
Winchester and Hampshire Scientific and Literary 
Society 

Transactions of the Wisconsin Academy of Sciences, 
Arts, & Letters 

Bulletin of the Wisconsin Natural History Society 

tv 

Occasional Papers of the Natural History Society of 
Wisconsin 

Proceedings of the Natural History Society of Wis- 
consin 

Bulletin of the University of Wisconsin. Science 
Series 

Wissenschaftliche Abhandlungcn der Physikalish- 
Technischen Reichsanstalt 

Wissenschaftliche Meeresundfesuchungen herausge- 
geben von der Koramission zur wissenschaftlichen 
Untersuchung der deutschch Meere in Kiel und dcr 
biologischen Anstalt auf Helgoland 
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Wochenbl. Archit. Ver. 

Wochcnbl. P^picrfabr. 
Wochensch, Brau. 
Wochenschr. Centr.-Ver. 

Rubezuker-ind. 
Wochenschr. osterr, Ing. 
Ver. 

Wochenschr. Ver. dcut. 

Ing. ♦ 

Wollen-Gewerbe < 

Wollen Ztg. 

Wombat « 


Wochenblatt, herausgegeben von mitgli^dem des 
ArchitektenWereins zu Berlin 
Wochenblatt der Papicrfabjike^ ^ * 

Wochenschrift fur Brauerei 
Wochenschrift des Central- Vereins fiir Rubenzuker- 
Industrie in der Oesterr-Ung-Monarchie 
Wochenschrift des osterreichischen Ingenieur und 
Architekten Vereins 

Wochenschrift des Vereins deutscher Ingenieure 


• Das Deutsche Wollcn-Gcwerbe 
Wollen Zeitung ‘ 

The Wombat. The Journal of the Geelong Field 
Naturalists’ Club, and the Gordon College Amateur 
' Photographic Association 

W(f)ds Holl Mar. Biol. Biological Bulletin Edited by the Director and 
Lab. Bull. Members of the Staff, of the Marine Biological 

• Laboratory, Woods Holl, Mass. 

Biol. Biological Lextures delivered at (from) the Marine 
^ Biological Laboratory (of) Woods Holl (Mass.) 
Club Transactions of the Woolhope Naturalists' Field Club 


Woods Holl Mar, 
Lab. Lcct. * 
Woolhope FieM 
Trans. 

Woolwich, t'loc, 


World’s Paper Trade Rev, 
Wunderlich, Archiv. Heilk, 
Wurttemberg. Aerzt. Ver. 
Mitth. 

Wurttemberg, jahresh. 

Wiirzburg, Ail).*Bot. Inst. 
Wurzburg, Arb. Phys. Lab. 

t 

Wurzburg. Med. Zts. 
Wurzburg. Naturwiss. Zts. 


Minutes of Proceedings of the Royal Artillery Insti- 
tution 

World’s Paper Trade Review • 

vSec Roser und Wunderlich 

Mittheilungen dcs Wiirttembcrgischen Aerztlichen 
Vereins 

Jahreshefte des Vereins fiir vaterliindische Naturkunde 
in Wurttemberg 

Arbeiten dcs Botanischen Instituts in Wurzburg 
Arbeiten aus dem Physiologischen Laboratorium der 
Wiirzburger Hochschule 
Wurzburger incdicinischc Zeitschrift 
Wiirzburger Naturwissenschafthche Zeitschrift; 
Herausgegeben von der Physikalisch-Medicinischen 
Gesellschaft 


Wiirzburg Phys. Med. 
Fcstsclir. 

Wiirzliurg, Phys. Med. 
vSitzber. 

Wurzburg, Phys. Med. 
Verb. 

Wiirzburg, Zool Inst. Arb. 

• 

Year Book Pharm, 
Year-book of Pharm. 

Yn Lioar Manniiiagh 

Yokohama, Mitth. Deut. 

Ges. 

Yonne 
Yonne, Bull. 

« 

Yorksh. Natur. Union 
Trans^ • 

Yorksh. Phil. Soc. Report 


Festschrift zur Fcier ihres funfzigjahreign Bestehens 
herausgegeben von der Physikalisch-Medizinischen 
Gesellschaft zu Wurzburg 

Sitzungsberichte der Physikalisch-Medicinischen 
Gesellschaft zu Wurzburg 

Vcrhandlimgcn der Physikalisch-Medicinischen Gesull- 
schaft 

Arbeiten aus dem Zoologisch-?ootomischen Institut 
in Wurzburg 

vSee Brit. Pharm. Confer. Proc. 

Year-book of Pharmacy 

Yn Lioar Manninagh. The Journal of the Isle of 
Man Natural History and Antiquarian Society 

Mittheilungen der Deutschen Gesellschaft fiir Natur 
und Vdlkerkunde Ostasiens 

See Auxere 

bulletin de la Soci^t6 des Sciences HistoriqueS et 
Naturelles de I'Yonne 

The Transactions of the Yorkshire Naturalists’ Union 

Annual Report of the Council of the Yorkshire Philo- 
sophical Society 
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Vorksh. Prpc. Phil. Soc. 
Zach, Corresp. 

* • • * 

Zach, Monat. Corresp. 

Zahntech. 

Zantedeschi, Ann. Fis. 
Zeeuwsch Genootsch. 

Nieuwe Verb. 

Zeeuwsch Genootsch. Wet. 
Ar(jfiief 

Zentr. Biochein. Biophy^ 
Zentr. exp. Med. 


iZentr. inn. Med. 

Zentr. oestcrr - ungar 
Papicrind. 

Zentr. Physiol. 

Zentr. Physiol Path. StofT- 
wech. 

Zeuncr, Civilingeniciir 
Ziva 

Zool. Anz. 

Zool. Beitr, 

Zool. Bull. 

Zool. Congr. 

Zool. Jahr. 

Zool. J. 

Zool. Soc. Proc. 


Zool. Soc. Trans. 

Zool. Vortr. 

Zoologica 

Zoologist 
Ztg. Blechind. 

Zts. AkklimaL 

Ztfe. allg. Erdkunde 
Zts. allg. osterr. Apoth.- 
Ver. 

Zts. allg. Physiol. 

Zts. anal. Chem. 

Zts. Anat. 

Zts. ang. Chem. 

Zts. ang. Mikr. 


Zts. anorg. Chem. 

Zts. Bauwesen 

Zts. Berg-Hiitten Salinenw. 

Zts. Biol. 


Proceedings of the Yorkshire Philosophical Society 
Correspon^ce Astronomique, Geographique, Hydro- 
graphique, et Statistique , 

Monatliche Correspondenz zur Beforderung der Erd- 
und Himraels-Kunde 
Die Zahntechnische Reform 
Annali di Fisica 

Nieuwe Verhandelingen van het Zeeuwsch Genootschap 
der Wetenschappcn * 

Archief Vroegere en Latere Medeieelingen voor* 
namelijk in Betrekking t#t Zeeland, uitgegcven door 
het Zeeuwsch Genootschap dflr Wetenschappcn 
Zentralblatt fur Biochemie und Bj^physik 
Zentralblatt der experimentellen Mtdizin (former 
name Zentralbjjitt fur die gesamte Plifsiologie und 
Pathologic des Stoffwechsels) • • 

Zentralblatt fiir innere Mcdizin 
Zentralblatt fur die oestcrr-ungar Papierindustri^ 

Zentralblatt fiir Physiologic • 

Zentralblatt fur die gesammtc PhysWogie und Patho- 
logic des Stoffwechsels, Berlin und Wien 
Der Civilingeniciir, Zeitschrift fur das Ini^cnieurwescn 
Ziva: Casopis prirodnicky 
Zoologischer Anzeiger 
Zoologische Beitrage 
Zoological Bulletin 

See Congr. Int. Zool. C. R. Int. Congr. Zool. Proc. 
Zoologische Jahrbuchcr. Zeitschrift fur vSystematik, 
Geographic und Biologic der Thierc 
The Zoological Journal • 

Proceedings of the vScientific Meetings (General Meet- 
ings for Scientific Business) of the Zoological vSociety 
of London * 

Transactions of the Zoological vSociety of London 
Zoologische Vortrage 

Zoologica. Original-Abhandlungeii aus dem Ges- 
ammtgebeite der Zoologie 

The Zoologist; a monthly Journal of Naturil Iflstory 
Illustricrte Zeitung fur Blechindustrie 
Zeitschrift fur Akklimatisation: Organ des Akklinia- 
tisations-Vereins in Berlin 
Zeitschrift fur allgemeine lirdkunde 
Zeitschrift des allgemeincn osterreichischen Apotheker- 
Vereins 

Zeitschrift fur allgemeine Physiotogie 
Zeitschrift fur analytischc Chemie 
Zeitschrift fur Anatomic und Entwickelungsgeschichte 
Zeitschrift fur angewandte Chemie, und Zentralblatt 
fur technischc Chemie 

Zeitschrift fur angewandte Mikroskopie mit besond- 
erer Rucksicht auf die mikroskopischen Unter- 
suchungen von Nahrungs- und Gcnussmitteln, 
tcchnischen Produktra, KrankheitsstofTen, etc. 
Zeitschrift fur anorganikhe ^'hemie 
Zeitschrift fur Bauwesen 

Zeitschrift fur das Berg-Hut^en und Salinenwesen im 
Preussichen Staate 
Zeitschrift fiir Biologic 



cxvi 


IvIST OF ABBREVIATIONS TO LITERATURE 


Zts. Bot. 

Zts. Chem. 

Zts. chem. Apparat. 

Zts. Chem. Ind. 


Zts. chem. Ind. Kolloide 
Zts. Chemotherap. 

t 

Zts. deut. geol. Ges. Abh. , 

Zts. deut. Landw. 

Zts. Dreschlerf ^ 

( 

^ti Dtingcrw. 

Zts. Klectrochcm. 

Zts. Entom. (Breslau) 

c 

Zts. Ethnol. ( 

Zts. exper. Path.(Therap. 

Zts. Farbcftlnd. 

Zts. Feuerwehr. 

Zts. Fisohefei 

Zts. Fleisch. Milchhyg. 

Zts. Geburtsh. 

Zts. Geburtsh. Gynakol. 
Zts. ges. Brauw. 

Zts. ges. Getreidew. 

Zts. ges. Naturwiss. 

Zts. Ges. Omith. 

Zts. ges. Tcxtilind. 

•Zts, ges. Wasserwirts. 

Zts. Heilk. 

Zts. Hyg. 

Zts. Immunit. Abt. I. 13. 
Abt. R,ef. 

Zts. Induk. Abst. Vererb- 
ungslehre 

Zts. Instrumentenk. 

Zts. Klin. Med. 

Zts. Krebsforsch. 

Zts. Kryst. Mineral 
Zts. landw. Versuchsw. 

Zts. Malakozool. 

Zts. Math. Phys 
Zts. math. Unterr. 

Zts. Mikro. Tek. 

Zts. Morphol, Anthrop. 
Zts. Nahr. Genuss. (Z. 
genuss) 

Zts. Naturwiss. 


Zeitschrift fdr Botanik 
Zeitschrift fur Chemie 

Zeitschrift fiilr chemische Apparatenkunde (Discon- 
tinued) 

Zeitschrift fur die Chemische Industrie mit besonderer 
Beriicksichtigung der chemisch-technischen Untcr- 
suchungsverfahren 1887 ; later Zts. ang. Chem. 
Zeitschrift fiir Chemie und Industrie der Kolloide 
Zeitschrift fiir Chemotherapie und verwandte Gebiete. 
(formerly Folia Serologia) 

Zeitschrift der deutschen geologischen Gesellschaft 
Abhandlungen 

Zeitschrift fiir deutsche Landwirthe 
Zeitschrift fur Dreschsleir Elfenbeingraveure und 
Holzbildhauer 
Zeitsctfiift fiir Diingerwesen 
Zeitschrift fur Electrochemie 
Zeitschrift fiir Entomologie im Auftrage des Vereins 
ftir schlesische Insektenkunde zu Breslau 
Zeitschrift fiir Ethnologic 

Zeitschrift fur experimentelle Pathologic und Therapie, 
Berlin 

Zeitschrift fiir Farben-Industrie 
Illustrirte Zeitschrift fiir die deutsche Feuerwehr 
Zeitschrift fiir Fischerei r 

Zeitschrift fiir Fleisch- und Milchhygiene 
Zeitschrift fiir Geburtshiilfe und Frauenkrankheiten 
Zeitshrift fur Geburtshiilfe und Gynakologie 
Illustrirte Zeitschrift das gesammte Brauwesen 
Zeitschrift fiir das gesamte Getreidewesen 
Zeitshrift fiir die Gesammten Naturwissenschaften 
Zeitschrift fiir die gesammte Ornithologie 
Zeitschrift fiir die gesamte Textilindustric 
Zeitschrift fiir die gesamte Wasserwirtschaft 
Zeitschrift fiir Heilkunde, als Fortsetzung der Prager 
Vierteljahrsschrift fiir praktische Heillmnde 
Zeitschrift fur Hygiene und Infektionskrankheiten 
Zeitschrift fiir Immunitatsforschung und experimen- 
telle. Therapie. Abteilung I. 13. Abteilung II. or 
Ref. 1 vol. 

Zeitschrift fiir Induktive Abstammungs- und Vererb- 
ungslehrc 

Zeitschrift fur Instrumentenkunde ^ 

Zeitschrift fur Klinische Medizin 
Zeitschrift fiir Krebsforsclymg 
Zeitschrift fur Krystallographie und Mineralogie 
Zeitschrift fiir das landwirtschaftliche Versuchswesen 
in Oesterreich 

Zeitschrift fur Malakozoologie 
Zeitschrift fiir Mathematik und Physik 
Zeitschrift fiir mathematischen und naturwissenschaft- 
lichen Unterrricht 

Zeitschrift fiir Mikroscopischen Teknik. 

Zeitschrift fiir Morphologic und Anthropologic 
Zeitschrift fur Untersuchung der Nahr^ngs tmd 
Genussmittel, sowie der Gebrauchsgegenstande 
Zeitschrift fiir Naturwissenshaften. . .im Auftrage 
(Organ) des Naturwissenschaftlichen Vereins fflr 
Sachsen und Thiiringen 
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Zts. dffentl. Chera. 

Zts. OhrenMbilk. 

Zts. dsterr. Iilfe. Ver. ' 

Zts. paraf. Ind. 

Zts. Parasit. 

Zts. Pflanrenkrankheiten 
Zts. physik. Chem. 

Zts. Physik. Chem. Unterr. 

• 

Zts. Physiol. Chem. 

Zts. prakt. Geol. ‘ ' 

Zts. Psychol. 

Zts. ration. Med. 

Zts. Reprodukt. 

Zts. Rhbenzuckeiind. 

Zts. Schiess Spreng. 

Zts. Spiritusind. 

Zts. Tclegr. Ver. 

^ts. Thiermed. 

Zts. Tuberkulose 
Zts. Ver. dent. Ingen. 

Zts. Ver. Riilxsnzuckerind. 

Zts. Ver. Zuckeiind. 

Zts. Wiss. Geogr. 

Zts. wiss. Mikro. 

Zts. wiss. Photochcra. 

Zts. wiss. Zool. 

Zts. Zuckerind. 

Zts. Zuckerind. Bohm. 
Zurich Denkschr. Med. 

Chir. Ge.s. 

Zurich Mitth. 

Zurich, Mounts. 

Zurich naturf Ges. 

Zurich Physik. Gcs. Jahr. 

Zurich, Schweiz. Ges. Neue. 
I Denkschr. 

Zurich, Soc. Entom. 

Zflrich, Unters. Physiol. 
Ub. 

Zurich, VA-h. 

Zurich, Vierteljahrschr. 

Zwickau Ver. Naturk. Jahr 
ZwoUe, Vooruitgang. 


Zeitschrift fiir dflentliche Chemie 
Zeitschrift # fiir Ohrenheilkunde in deutsclier und 
englisch&r Sprache 

Zeitschrift des dstcrreichischen Ingenieifr und Archi- 
tekten Vereins 

Zeitschrift fiir Parafin Industrie 
Zeitschrift fiir Parasitenkunde 
Zeitschrift fiir Pflanzcnkrankheiten 
Zeitschrift fiir physikalischc Chemie,* vStSchioinetrie 
und Verwandschaftslehre 4 

Zeitschrift fiir dem physjjcalischen und chemischen 
Unterricht • 

Zeitschrift fiir physiologisdie Chemie (Hoppe-Seylers) 
Zeitschrift fiir praktische Geologic * • 

Zeitschrift fiir Psychologic und Physiologi# der Siiines- 
organe • 

Zeitschrift fur rationelle Medicin 
Zeitschrift fiir Reproduktiontechnik 
Neue Zeitschrift fiir Riibenzuckerindustrie 
Zeitschrift fiir das gesammte Schiess# und Spreng- 
stofTwesen • 

Zeitschrift fur Spiritusindustrie 
Zeitschrift des deutsch-osterreichischcn 'Selegraphen- 
Vereins ^ 

Zeitschrift fur Thiermedicin # 

Zeitschrift fiir Tuberkulose und Heilstattenwesen 
Zeitschrift des Vereins deutscher Ingenicure 
Zeitschrift des Vereins fur die Rul)cnzucker-Industrie 
des deutschen Reichs 

Zeitschrift de^ Vereins der deutschen Zuckcrindustrie 
Zeitschrift fur wissenschaftliche (jeojfraphie 
Zeitschrift fui wissenschaftliche Mikroscopie 
Zcitschirft fur wissenschaftliche Photographic, Photo- 
physik, und Photochemie * 

Zeitschrift fur wissenschaftliche Zoologic 
Zeitschrift fur Zuckerindustrie 
Zeitschrift fiir Zuckerindustrie in Bolimcn 
Denkschrift der inedizinisch-chirurgischen Gescll- 
schaft des Kantons Zurich , • 

Mittheilungen der Naturforschenden Gesellschaft in 
Zurich 

Monatsschrift dcs wissenschaftlichen Vereins in 
Zurich 

Vierteljahrschrift dcr naturforschenden Gesellschaft 
in Zurich 

. . .Jahresbericht der physikalisclj^n Gesellschaft in 
Zurich 

Neue Denkschriften der allgmeinen vSchweizerischen 
Gesellschaft fur die gesammten Naturwissen- 
schaften 

Societas Entomologica. Organ fiir den intemationalen 
Entomologenverein. Zurich 
Untersuchungen aus dem Physiologischen Labora- 
torium der Zuricher Hocbschule 
Verhandlungen der Medicinisch-chirurgischen Gesell- 
schaft des Kanton Zurich im Jahr 1826 
Vierteljahrsschrift der N^urforschenden Gesell- 
schaft in Zurich • 

Jahresbericht des Vereins fiir Naturkundc zu Zwickau 
De Vooruitgang; Tijdschrift voor Wetenschap 




CHAPTER Xir. 


HISTORICAL DEVELOPMENT OF THE CELLITLOSE 
ESTERS.' 


The eleven preceding chapters in this volume sub- 
divided the subject of the Technology of Cellulose Esters roughly# 
into three sections, of which the four chapters constituting Sec- 
tion One (pp. 1-664) are the. raw materials cellulose, starch ancf 
cotton, and the preparation of the latter for esterific^tidh, while 
the second section comprehends the raw materials nitric acid^ 
sulfuric acid, and mbced acids as used for the formation of 
the cellulose esters when combined with the products detailed 
in the first part, together with a series of specific gravity and 
other tables as explanatory of the data preceding them (pp. 
665-1566). Having carried cellulose in Part One to the point of 
combining with acids to ester formation, and the acids in Part 
Two to the point of combining with the cellulose in Part One, the 
third section of the present volume, being chapters ten and eleven, 
discussed the theoretical aspects of the cellulose nitrate esters 

1. For a resume of the earlier technical development of the cellulose 
nitrates, the following patents may be consulted: United States, 2775, 487^, 
11213, 11376, 14300, 15336, 15341, 17651, 17949, 18338, 23771. 24575, 2^572, 
31461, 31657, 33018, 35652, 38122, 38144, 42295, 43718, 47677, 48231. 48231, 

48239, 50082, 50083, 50359, 52503, 52659, 58223, 59888, 60571, 60573, 61368, 

65267, 76221, 76765, 77304, 79261, 83893, 86710, 86841, 88228, 88254, 88260, 

88633, 88634, 88847, 89253, 89254, 89582, 90765, 90766, 91233, 91235. 91341, 

91377, 91378, 91393, 92452, 93086, 93594, 93757, 94454, 96132, 97454, 99068, 

101175, 102798, 1 03209, • 105338, 105823, 109725, 112370, 113055, 113272, 

113735, 113736, 114242, 114945, 117542, 121522. 122962, ft3122, 124510, 

125636, 126979, 126575, 126698, 126780, 127656, 128416, 128450, 127807, 

129217. 133229, 133736, 133737, 133969, i;J6439. 136736, 136623, 136953, 

137110, 138254, 139333, 139589, 139738, 139589, 139738, 141351, 141654, 

143772, 143865, 144794, 145403, 147588, 149216, 150722. 161918, 162147, 

152752. 163196, 153939. 166362, 156353, 166354, 156355. 156368. 168188, 

160010, 162232. 163221, 163939. 166234, 166303, 166922, 168497, 169063, 

170360, 170646, 172482, 172486, 172995, 173647, 173865, 173999, 174000, 

17400U 174002, 174526, 176735, 178479, 179688,, 180133, 180666, 182431, 
183550, 184510, 184481. 187593, 190363, 190865, 196894, 198985, 199908, 

199908, 200914, 200939, 201348, 201910, 202441, 203834, 204227, 204228, 

204229, 205271, 205836, 205880, 208854, 209570, 210411, 210611, 210^2, 

210780. 216474, 217111, 217232, 217474, 218122, 219218, 219235, 219279, 

220386, 220435, 220502, 221070, 221977, 223311, 223736, 224682, 224745, 
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(1567-1^32), their methods of manufacture (l933-2272f and the 
tests by which they may be recognized and standardized (2273- 
2375)— the latter being the preceding chapter. 

The cubject matter of this section is intended as a general 
epitome of the more important and noteworthy of the technical 
advances of tht celfulose esters, in which the descriptive matter 


224841, 22545 ?;, 225802, 
230878, ^31583, 232037, 
233824, 233851, 233878, 
235831, 235932. 235953, 
237168, 237247, 237279, 
139425, 239466, 239791, 
242893, 2|3782, 245952, 
249048, 249600. 251145, 
251924. 251938, 252850, 
255355, ,255933, 256198, 
258164. 258170, 258480, 
264987,^204988, 205229, 
267108, 269340, 269341, 
271370, 271476. 271493, 
274328, 274328, 274522, 
276443, 276916, 276948, 
279384, 280659, 280745, 
283225, 284P98, 284970, 
289239, 289240, 289241, 
294204, 294557, 294601, 
297770, 297935, 298072, 
299857, 300158, 300725, 
304631, 304880, 306519, 
311203, 313238, 315357, 
322802, 322803, 322804, 
3n9(M)3, 329128, 329273, 
33341(9, 334729, 334734, 
339787, 340024, 341158, 
345083. 345982, 345983, 
349987, 350049, 35(H97, 
353697, 356064, 356108, 
363197, 363898, 365768, 
368277, 368501 368591, 
374685, 375952, 376000, 
383987, 384005. 384190, 
386925, 387947, 388287. 
393762, 393753, 394559, 
406597, 407938, 4aS344, 
410206, 410207, 410208, 
413070, 416566, 416710, 
418787, 419257, 419258, 
420356, 420445, 42(M40, 
422303, 422330. 426075, 
425679, 425915, 426120, 
429146, 429516. 429'o35, 
434049, 434287, 434288, 
438816, 439160, 439451, 


227168. 227352, 228005. 
232095, 232449, 233076, 
233898f 233973, 234665, 
23595)4, 235958, 235959. 
237559, 237662, 237779, 
239792, 239793, 239794, 
246270, 246678, 246891, 
251212, 251259, 251200, 
253001, 253840, 253840, 
256476, 256596, 25(i5!)7, 
258^159, 258858, 259826, 
2ma7, 265613, 2658.37, 
26!)342. 209343, 269344, 
271494, 271495, 271496, 
27521.5, 271216, 27.5422, 
277693, 277604, 277939, 
281.529, 282451, 282914, 
285619, 286212, 286.535, 
289242, 2893.38, 289917, 
296970, 296967, 296968, 
299.388, 299.3.89, 299.390, 
30170(3. .3019.36, 301995, 
307032, 307179, 307269, 
.31.563.3, 317.390. 318233, 
.32280.5, 326119, .326132, 
329313, 3.3018.5, 3308,38, 
33,5.526, ,33.5935, ,3,36006, 
341927, ,342208, ,342694, 
,346376, ,346722, ,347424, 
,3,50498, ,3,50577, 351611, 
3,58848, ,3.590.32. ,360811, 
3662.31, 366336, ,3()6.337, 
369784, ,370546, ,371021, 
,377914, 379289, 3806.54, 
38,5642, 385777, 385797, 
392794, ,393029, ,393079, 
3978.56. 398,559, 401014, 
408965, 409044, 409345, 
410209, 410104, 410.598, 
417202, 417284, 417702, 
4192,59, 419200, 419261, 
420447, 420648, 421137, 
423104, 42.3230, 42330:3, 
426170, 426202, 426513, 
429792, 429843, 430212, 
434330, 436733, 436787, 
440921, 441831, 443105, 


228463. 229094. 230216, 
233414, 233.5.58, 233604, 
234675, 234823. 23.5344, 
2300.34, 236615, 23699.5, 
238927. 239423, 239424, . 
241004, 241005, 242298, 
247477, 247734, 248413, 
251410, 251473, 2.51731, 
2.53864, 2.54280, 254751, 
2.56879, 257033, 257607, 
2.599.50, 262077, 264986, 
266,582, 26701.5, 267040, 

26934.5, 270538, 271035, 
271901. 272032, 272033, 
276245, 276248, 276435, 
278321, 278.536, 278667, 
283487, 28.3014, 283224, 
286.541, 286922, 288955, 

2905.53, 291,533, 293408, 
29696!), 297098, 297626, 
299802, 29!)803, 299801, 
302630, 302823, 304020, 
308889, 309831, 3109,57, 
319084, 320884, 322729, 
327462, 328666, 328843, 
331241, .331242, 331713, 
3.30822, 337472, .3.38544, 
.343850, 34390.3, 34482.3, 
348222, 3496.58, 349659, 
3.52726, 3528.52, 353642, 

36131.5, 362076, 363131, 
.366898, 368027, 36822.3, 
,371.3.57, ,372100, 373001, 

3813.54, 383272, 381354, 
,386006, 386110, 386822, 
.39.3.546, 3937,50, 393751, 
401269, 401435, 405874. 
409.507, 410204, 410205, 
411127, 412409, 412.545, 
417727, 418136, 418237, 
419262, 419263, 420140, 
421367, 421860, :22195. 
425129, 425129, 42.5648, 
427928, 4279.58, 428654, 
430215, 430520, 432047, 
437044, 437499, 438309, 
443205, 443215. 
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is necessarily limited in endeavoring to encompass such a broad 
subject within the 707 pages constituting this chapter, but at 
the same time to include sufficient reference to the original re- 
positories of information, that a seeker after additional knowl- 
edge may have at his disposal a sufficient niynbcr of indications 
of *the development of any special section that lie may be able 

KnKlish Patents: <11407, 1840. 18296, 1850 13713, 185f. iC38, 18.54. 

173, 283, 309, 320, 607, 745, 749, 770, 1420, 176.5, 1876, 1914, 1920, 1974, 
2112, 21,39, 23.58, 23.59, 2636, 2771, 2802, 2?i08, 2849, 1.8,55. 101, 231, 607,# 
634, 896, 1123, 11.59, 1171, 1244, 1651, 16.52, 1721, 17,56, 1862, 2029, 2072, 
22.54, 2256, 23.85, 2871, 1856. 498, .500, 624, 6.39, 6.53, 726, 965, 1511, 1843 
1883, 18.84, 1908, 2315, 2882, 3027, 3066, 18.57. 178, 468, 6.39, 1090, 1986, * 
2041, 2.349, 2749, 2819, 2951, .3066, 1.8,58. 49, 734, 94.5, 12.55, 1878, 1051, 
1744 , 2293, 229.5, 2789 , 2790, 2791, 1.8.59. 1295, 14.54, 2249# 2384, 2775, 

2881, 3024, 1860 .508, 9.^5. 1074, 10.89, 1936, 2140, 2661, 1.3.512, 1861. 1.58. 

320, 4.32, .556, 679, .852, KKH), 1403, 1712, 2072, 2.598, 1.862 222, 2«2, .365, 

10.57, 1291, 2720, 29.51, 3410, 1.863 446, .503, 7.56, 1001, 1060. 1774, 2033, 

2100, 2143, 2190, 2.347, 2465, 267.5, 29.53, 301.8. 3164, 1.864. 72, 97, 320, >149, 
1102, 1300, 1313, 15.52, 1791, 2512, 27.33, 3163. 3190, .32.5.3. .3.3.59, 1865. 07. 
9.5.3, 1.564, 1.592, 1695, 1746, 2418, 2695. 2709, .3002, .329.3, .3.301, .3.325, 1866. 
865, 9.89, 1002, 1216, 1695. 1.816. 2666, 278.5, 2816, 2923, 2968, .3127, .3157, 

31.58, ,3.542, .36.52, 1867. .5.3.5, .5.36, 741, 1124, 1206, 1210. 1222, 1.366, 1014, 

1717, 2201, 24.89, 2.542, 3115, .3408, 36.51, .39.84, 1.868. 689, 1603,' 2022, 2510, 
2249, 3102, 1.869 180, 7.87, 911, 9.59, 1017, 1626, 2101, 2649.*2867, 2892, 

.337.3, 3617, 1870. .510, 102.5, 1035, 1208, 1,879, 2070, 24.30, 2972, 317.8, .3.376, 

1871, 970, 1443, 2625, 2693, 2772, 2.84.8, 3101, 310.3, 3447, 1.872 445, 1170, 

1610, 1.830, 2.802, 3717, 419.5, 1.873 106.3, 1074, 127.5, 2(K)2, 2262, 3612, 

3717, .3781, 1.874, 718, 720, .827, 102.5, 1276, 17.39, 1825, 2614, 20.59, 227.5, 
24.59 , 2513 , 308.8, 37(lfi. 1875. 215, 17.50, 2114, 2.596, 251.5, 2742, 3295, .3605, 
4.806, 1876 142, 171, 198, .55,5, 9.54, 1008, 1601, 1.877, 2312, 2468, 2768, 

2.8.32, 3222, .3294, 3613, 36.8.5, 3703, 371.5, 3760, 3986, 4147, 4771, 1877 36, 

1.85, .304, 7.59. .87.8, 12.85, 20.89, 2217, 2473, 2484, 2.517, 2519, 2660, ^80f, 
2912, 3196, .3285, .3.300, 3703, .3.842, 4711, 48,88, 4926, .50.57, .5112, .5240, .52.55, 

1878. 127, 1.56, 226, 718, 71.8, 959, 1090, 1422, 1,5.52, 1865, 1866, 2399, 2.5.36, 

2771, 3119, 3170, 3693, 4202, 4394, 5117, .5223, 1879 HKi, 800. 847, 1077, 
ill2, 12.84, 1294, 1.569, 2242, 2162, 2322, 2326, 3.3.52, 3400, 3174, .37,53, 4200, 

4230, 4.874, 49.3.3, 4933, 491.3, .5.341, 1880 431, 800, 801, .814, .896, 98.3, 1341, 

1476, 1477, 14.80, 1.5.59, i;r28, 1811, 2057, 2226, 2483, 29.85, 3072, .3376, 348.5, 

362.8, 3864, 4.896, ,5,522, 1881 24, 220, 166, .567, 619, 77.5, 1 Vl,3, 143.3, 1461, 

1816, 1849, 2073, 2.517, 2943, ,3072, 3176, .3749, 37.50, 3889, 44,58, 4917, 61,52, 

14009, 14413. 1882 .33, 441, 466, 9.8:}, 1608. 1765, 1767, 1893, 1960, 2326, 

2481, 2517, 29.84, 310.3, 3362, 3615, .3662. .3.866. .39.30, 4128, 41.51, 4.589, 4765, 
4917, .55.51, .5722. .5845, .5898, .5978, 6074 , 2.8969. 188.3. .503, 1024, 189.5, 
I9a8, 20.37, 2073, 2841, 3029, 3141, 3171, .39.30, ;i9.36, 4917, .5068, 5191, .5382, 
.513.3, 6051, 78.30, 82.53, 8642, IM61, 10.5.58, 1076.5, 10864, 10986, 11808, 12292, 
13.522, 14.587, 15121, 1.5217, 1622-1, 1680.5, 1704.5, 1884 . 491, .553, 1207, 
1265, 1.503, 19.58, 2134, 2139, 2158, 2735, :i888, 4.349, 4668, 4669, .50.54, .5202, 

.5,349. .58.57, 6045, 6.561, 6926, 7187, 722.3, 7.382, 764^), 76.^. 7676, 8012, 8523, 

8626, 8627, 8693, 8786, 8787, 8951, 8963, 9319, 11428, 114.54, 11474, 11880, 
12023, 12778, 12^37, 15089, 15129, 15140, 1,547.5, 1.5.520, y. 5694, 15804, 15872, 
188.5. 1741, 1722, 2210, 2211, .3645, 3665, 4218, 4.349, 473.5, 4737, 5380, 
.5413, 5508, 5793, 6167, 6664, 790.3, 7911, 8442, 9874, 10659, 10960, 11101, 
11808, 125.32, 128,38, 13011, 13380, 13.580, 14381, 14803, 1555.5, 15727, 1.5993y 
16476, 1886. 383, 405, 448, 1443, 1870, 2109, 2123, 2318. 2628, 2694, 2695; 
2770, 3027, 3530, 3880. 4833. 4915^ 5080, 5152. 5586, 5791, 6022, 6389, 687C/ 
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to obtain a fairly comprehensive view of t^ie subject without • 
compelling him to resort to the detailed information in the other 
volumes of this series—unless he so desires. 

The data in this chapter is divided for purposes of logical 
presentation into twelve sections and 290 sub-sections, as follows: 

1. Cellulose esl^r solvents, non-solvents, diluents, high boil- 

t 

7376, 7377. 7m, 7738, 8253. 8387, 8442, 9659, 9910. 11281, 12111, 12621, 
12634, 12743, 13084, 16771, 16772, 15773, 16155, 163^, 16783, 17167, 17506, 
1887. 487, 667, 1110, 1395. 1469, 1470, 1471, 1591, 1751, 1836, 2122, 

*2643, 3008, 3321. 3354, 4310, 4608, 5055. 6270. 5577, 6418, 6460, 6560, 6869. 
6875, 7020, 7044, 8221, 9604, 9665, 9799, 10107, 10301, 10604, 11398, 11679, 
J1665, 13429, 13656, 14171, 14236, 15052, 15189, 16035, 16213, 16465, 17094, 
17212, 17456, 17691, 18362, 1888. 246, 448, 851, 1115, 1445, 1471, 1988, 
2570, 2571, 2661. 3591, 4477. 4479, 5344, 6503, 5614, 6103, 6399, 6740, 7715, 
7716, 8428, 8013, 8718, 9267, 9879, 9361, 10376, 10393, 10428, 11344, 11664, 
U665, 12046, 12111. 12307, 12309, 12338, 13486, 14569, 15782, 16238, 16708, 
17020. P7236, 17496, 17999, 18016, 18090, 18214, 18727, 18730, 18868, 18990, 
18896, i9897, 20104, 20524, 20665, 20964, 1889. 42, 376, 682, 683. 772, 
1656* 1765, 1878, 1897, 2239, 2547, 3004, 3240, 3393, 3725, 3768, 3770, 3852, 
4178, 4243, 5209, 5364, 5367, 5376, 5420, 5730, 6940, 7301, 8481, 8811, 8843, 
9315. 9799, 9893, 9958, 10012, 10116, 10134, 10701, 11018, 11130, 11668, 
11945, 12223, 12684, 12732, 13191, 13836, 13864, 14180, 14625, 14830, 15483, 
15687, 15868, 15967, 16058, 16069, 16747, 16832, 17012, 17212, 17233, 17268, 
17342, 18119, 18472, 18989, 19160, 19522, 19658, 19896, 20890, 20973, 20978, 
21294, 22735, 1890. 

French Patents, 7127, 7128, 7129, 18267, 41405, 59356, 69356, 71285, 
71871, 74881, 76215, 85369, 86144, 86546, 86602, 88556, 88898, 89853, 90752, 
91387, 91749, 97175, 105161, 110571, 115120, 117007, 125309, 129980, 132495, 
141345, 144257, 146789, 147325, 151613, 153634, 155745, 162965, 165349, 

167083, 171952, 172207, 172309, 177524, 184247, 184548, 185179, 186801, 

192683, 194792, 194905, 195360, 195634, 195655, 195656, 198946, 199091, 

1^94, 199734, 200275, 201740, 201741, 203191, 203202, 203741, 207624, 

208258, 208405, 208464, 208856, 208857. 

German Patents, 22, 489, 690, 851, 890, 976, 1017, 1195, 1349, 1443, 
1694, 1853, 2012, 2430, 2636, 2660, 2693, 2832, 3008, 3101, 3392, 3867, 4007, 
4410, 4610, 4771. 4829, 4976, 5528, 6064, 6450, 6472, 6512, 6556, 6828, 6902, 
6927, 7104, 7380, 7784, 7859, 8008, 8273, 8528, 8829, 9009, 9140, 9857, 9890,' 
10210, 10232, 10864, 11717, 11836, 12115, 12266, 12416, 12769, 12778, 13726, 
13944, 14625, U884, 15916, 16413, 17026, 17272, 17677, 17722, 18413, 18438, 
18950, 19635, 20462, 20483, 20733, 21160, 21833, 21957, 22236, 22418, 23153. 
23492, 23760, 23808, 23822, 24177, 24277, 24772, 24795, 25139, 25171, 25535, 
25590, 25886, 26014, 26072, 27031, 27033, 27077, 27503. 27658, 27918, 27969, 
28064, 28066, 28296, 28887, 28972, 28984, 29664, 29669, 30291, 30366, 30470, 
30676, 30843, 30902, 31786, 31945, 32083, 32293, 32874, 32891. 33612, 34117, 
35510, 36061, 36514, 36573, 36705, 36718, 36872, 37355, 37824, 37903, 38325, 
38363, 38368, 37824, 38325, 38363, 38428. 38734, 39785, 40273, 40373, 41507, 
41678, 42452, 42558, 42743, 42893, 43002. 43695, 44041, 44129, 45024, 45131, 
45624, 45712, 45857. 46126, 46205, 46265, 48755, 48933, 49154, 49261l>49366, 
50008, 50921, 51022:61189, 61471, 61756, 52776, 52868, 52977, 53078, 63294,’ 
63296, 63420, 63672, 53936, 64077, 64214, 64434, 54444, 54528, 64819, 66292, 
66293, 56660, 65949,'‘66330, 66331, 56616, 56656, 56785, 56786, 66946, 67393, 
67399, 67427, 67634, 57618, 67630, 67711, 67732, 68133, 58381, 68600, 68608, 
59267, 69929, 60233, 60550, 60595. 
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ers, desensitiz^jrSfi accelerators, activators, and the various direct, 
latent and ancillary solvents and solvent combinations for fluid 
mixtures and thermoplastic bodies (pp. 2382“2r)72). 

2. Pyroxylin lacquers, bronzing liquids, waterproofing solu- 
tions, and in general, the fluid cellulose nitrate combinations used 
in the arts as protective coatings for rigid .surfaces ^2573- 2590). 

3. Artificial and imitation leather coatings, the application 
of the cellulose nftrates to textiles and paper in th^e f#rmation of 
enameled, embossed and imitative .^leathers, wall paper* and ug- ^ 
holstery material (2599-2618). 

4. The coating, filling, enameling and treating of leather, 

skins and feathers with nitrocellulose solutions, including grain, 
flesh and buff splits, in the formation of patent ^nd enameled 
leather effects (2618-2621). * 

5. Artificial silk filaments of nitrocellulose, cupranmionium 
and other cellulose combinations (excluding viscose), the forma- 
tion of imitation ribbon, straw and those processes which in 
volve forcing a fluid cellulose combination through minute aper- 
tures into a coagulating media in the formation of /ilaments of 
indefinite extension (2621-2655). 

6. The broad field of thermoplastic nitrocellulose combina- 
tions typified by celluloid and xylonite, and the various substi- 
tutes for these products which have been proposed from time to 
time (2655-2779). 

7. Applications of nitrocellulose as celloidin and othe/ cellu- 
lose ester preparations in general biological, histological and 
pathological technique (2779-2784). 

8. The pharmaceutical, medicinal and surgical fields of cellu- 
lose nitrate application (2784-2795). ^ 

9. Pyroxylin in the multitudinous ramifications of the art of 
photography, including stereotype, reproduction technique and 
the details of the subject of continuous (moving) films (2795-292 1 ) . 

10. Guncotton, smokeless powder, and the application of the 
cellulose nitrates to the warlike arts, including the blasting gel- 
atins, gelignites and dynamites, and the, other brisant combina- 
tions in which some form of nitrocellulose enters (2921-2986). 

11. The alkyl and aryl cellulose ethers? and combinations 
with organic acid radicals, carbohydrate carboxylates, including 
the cellulose formates and acetates and ethyl cellulose (2987-3068). 
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12. Ccilliilose sulfocarbonales, and the general ^teclini 9 al ap- 
plications of the cellulose xanthates, including viscose artificial 
filaments (3062- 3083) . 

Each of the above twelve sections is further subdivided 
into 200 vSepkate topics by means of individual synoptical indices 
(sec pages 2:fe, 2573, ,250!), 2()1.S, 2821, 2055, 2779, 2784, 2795, 
2021, 2087, 3062^ respectively), and beyond this the general 
indices are to be consulted. In the 12,473 sepii:atcly numbered 
notes cotflained in this chapb^'r, only the main references are 
infended to be indicated, the amplification of the several subjects 
behig reserved for the succeeding volumes of this scries. 

Sectionc One, Cellulose Ester Solvents, High Boilers and 
Plastifiers (pfigcs 2382-2572). This general historical develop- 
ment of tbe fluids and solids used in nitrocellulose combinations 
is divided into: 

1. Cellulose ester solvents (pp. 2382 2305); acetone and 
higher aliphatic ketones (2305 2401); diacetone alcohol (2401- 
2402). 

2. Aliphatic alcohols, methyl (2402 -2412), ethyl (2412- 
2428), propyl (2428-2437), butyl (2437 -2440); amyl (2446-2400); 
.fusel oil (2460-2480). 

4. Alkyl esters of aliphatic motio-carboxylic acids. Amyl 
acetate (2480 -2407); alkyl formates (2407-2400); acetates (2400- 
2500); propionates (2500 2507); butyrates (2507 2508); and 
valeriaifates (2508-2500) . 

5. Cellulose ester thermoplastic-inducing bodies. Camphor, 
natural (2510-2517); artificial (2517-2520); synthetic (2520- 
2535). Camphor substitutes (2535-2550). Proteid substitutes 
(2550-2551). Ureas (2551-2553). 

0. Solvent recovery (2553-2558). Handling solvents (2558- 
2502). 

7. Paint and varnish removers (2502 250vS) ; turpentine sub- 
stitutes (2508-2872). 

Cellulose Ester Solvents. Immediately after the discovery 
of the cellulose nitrates experimenters directed their attentioa to 
extending its field of usefulness by means of solvents, alcohol 
and e^her together ISeing one of the earliest solvent combinations 
used in phannacy and photography. A. Parkes employed in 
185/i and subsequently, anhydrous wood alcohol and ditroben- 
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zene;^ J. Lassaigne in 1848, ^•and H. Void the next year,-^ pub- 
lished their tverk^on the solubility of nitroootton in ctlier; while 
B. Saillard^ worked on the dissolving power of alcohol and ether 
in connection with collodion pictures. 

Amyl nitrate was described in 1848,® and ineth}'! and ethyl 
nitrates in 1862;® methyl ether in 1S()4/ and in 18(y^ appeared 
tjie solvent combinations of I). Spill, con«isti^g of dehydrated 
alcohol with essential oils, resins, spirits of turpei^tine, and coal 
tar naphthas. I?. Blake^ also used alcohol, b. StfeijJer com- 
bined alcohol, carbon disulfide and ifaphtha.^® All were cndeavoi- • 
ing to obtain non -hygroscopic, anhydrous solvent combinations. 

J. and I. Hyatt'^ used camphor combined with pressure in ISAl 

R. Bottger worked with sodium sulfliydratc and stannife.’- 

C. Bardy in 1879^® combined methyl alcohol, acetone and 

1. K. P. 2359. 1855; 1123, 1125, 1850, 2075, 1804, 1313, 3f03, 1805, 

1614, 1808. • . 

2. J. Chim. Med. 1848, .541; abst Diiigl Polv. 1848, 110, 05 

3. Ann. 1849, 70,30(),al)st. IN)lv CVntr 1849, 1401 . J.dir Chein 1849, 
2,472. vSee also K. Burbet, U vS P. 1328258, 1920; abst C A 1920,14, 740 

4. K. P. 444, 1859. Cf M. Newton, U. S P 128410. 1872 See also 
F. Baker, J. C. S. 1912, 101, 1409, viscosity of ctlier-aleohol mixtures 

5. P. HolTniann, Ann. 1848. 68, 332; J prakt Clieni 4848, 45, 358; 

Compt. rend. 1848, 26, 184; Ann. Chim Phvs 1848. 23, 374, Jahr Chem 

1847-1848, 1, 099; Pharm. Centr. 1848, IS, 250, 021 h'or properti<'s of ainyl 
nitrate see S. Hcnrichsen, Wied. Ann Pliys 1888, 34, 180, abst Zts pliysik. 
Chem. 1888, 2, 548. R. Lowenherz, Ber 1890, 23, 2180; abst Zts physik 
Chem. 1890, 6, 382, 550 J. Briilil, Zts physik Chem 1895, 16, 202, 210, 

J. prakt. Chem. 1894, 158, 139 For the formation of amyl estcis, sec also 
W. Nenist and C. Hohmann, Zts. jihysik Chem 1893, 11, 352 1) Kono' 

walow, Zts physik. Chem 1887, 1, 03, 1888, 2, 380 P (biye ^^d ,L 
Chavanne, Compt. rend. 1894, 119, 953; abst Zts physik Chem l*.to, 17, 
179. P. Walden, Zts. phvsik. Chem 1895, 17, 720, 1890. 20, 378, 573 

6. M. Lea. Amer. J. vSei. 1802, (2), 33, 86, 227, 1875, (3), 10, 22 P. 
Champion, Compt. rend. 1871, 73, 571; abst. Zts Chem. 1871, 7, 4<)9. 

7. C. Tellicr, E. P. 387, 1804. ^ 

8. D. Spill, E. P. 2060, 1807; 3984, 1808; 3102, 1809, 1739, 1875 U. 

S. P. 91377, 974.54, 180!); 101175, 1870. . 

9. E. P. 3651, 1808; 1603, 2510, 1809. 

10. U. S. P. 892.54, 1809. 

11. U. S. P. 105338, 1870. , , 

12. Jahr. physik. Verein’s Frankfurt a/M 1873; lageblatt des Natur. 
Ver zu Graz, 1875, 54; Deut. Ind. Ztg. 1873. 18; Wag. Jahr. 1873, 19, 350 
1875, 21, 533; Indbl. 1873, No 1; Eisner, Chem Tech. Mitth 1872-18^3, 
22, 231; Technologiste, 1874, No. 394; Amer. Chemist. 1874. 4, 358; Jahr. 
Chem. 1873, 26, 827; Bull. Soc. Chim. 1874, 21, 140, Chem. New^ 1874, 
29, 164; Chem. Centr. 1874, 45, 374; 1875. 46, 003; J C S 1874, 27, 92, 
1078; Dingl. Poly. 1873, 209, 315; Poly. Centr. 1873, 39, ^03; Prakt. J echmker, 
1873 148 

is. Phot. Corr. 1879, 16, 177; abst. Chem. Te<?h. Rep. 1879, % 11, 
185; Phot. Archiv. 20, 172. Pharm. Zts. Russ. 1879, 059; abst. Amer. J. 
Pharm. 1880, 52, 88. As far back as 1859, E. Ollion employed acetic aad. 
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glacial acetic acid; while three ye^s earlier/ T. Edison observed 
that chldral hydrate is a solvent of some forrtls of celluJose and 
cellulose derivatives. The “etherized oil" of D. d'Halluin* ap- 
peared in 187G. Schweizer’s reagent was proposed in 1875,* and 
camphor combined with sulfurous acid, carbon tetrachloride or 
naphtha inpl879.'‘ In the 70’s appeared the work of H. Demen^ 
and of C. Gira^® oci alkyl nitrates. Mono-, di- and tri-nitro- 
benzenes and^ toluenes formed the series of solvents exploited by 
T. Petry ind 0. Fallenstein,’ and W. Wolff and M. v. Foerster;* 
the J. Stevens solvent patents began to issue in 1882.® That 
same year W. McCaine described the solvent capacity of essential 
oils of cassia and cinnamon.'® In 1881 C. Lockwood" disclosed 
the value*of chloral as an adjunct to nitrocellulose. 

, In 1889 appeared the first of the R. Schtipphaus patents" 
for the hse of propyl and butyl alcohols as solvents in conjunction 
withec^phor. Additional patents were granted for the use of 
anthraquinone,'* isovaleric aldehyde, amylidenedimethyl-, and 
amylidendiethyl-ethers," or jS-naphthol,'® mono-, di-, or tri- 
acetin,'® palmitin, stearone," glyceryl benzoate, benzochlorhydrin, 
dichlorhydwn, dichloracetin, benzomonacetin, benzodiacetin, oleo- 
acetin, dinitroacetin, mononitrodiacetin," propyl or butyl ethers, 
F. P. 41349, 1859; add. dated June 16, 1860. 

1. Amer. Chemist, 1876, 7 , 127; abst. Jahr. Chem. 1876, 29 , 836; 
Chem. Tech. Rep. 1877, IS, I, 399. 

2. K. P. 2515. 1876. 

3. A. Neubauer, Zts. anal. Chem. 1875, 14, 196; abst. Poly. Notiz. 
1875, ?0, 255; Chem. Tech. Rep. 1875, 14, 1, 299. 

4. E. P. 1865. 1866, 1879; abst. J. A. C. vS. 1880, 2 , 231. U. S. P. 
26,5837, 1882; F. P. 132495; Belg. P. 56230. vSee also E. P. 975, 1861. 

6. E. P. 4202, 1879. 

6. Amer. J. vSei. 1875, (3), 9 , 391; abst. Bull. Soc. Chim. 1875, 23 , 63. 

7. E. P. 10986, 1884; abst. J. S. C. I. 1885, 4 , 468, 509. 

8. D. R. P. 23808, 1883; abst. J. S. C. 1. 1883, 2 , 545; Wag. Jahr. 1883, 

29 , 389 f r» » o » 

9. U. S. P. 269341, 269342, 269343, 269.344, 1882 ; 478543, 1892; 

5.59823, 659824, 1896; 718670, 1903; abst. J. A. C. S. 1892, 14, 289; T. S. C. 

I. 1903, 22 , 226; Mon. Sci. 1903, 59 , 163. 

10. U. S. P. 262077, 1882. 

11. U. S. P. 246891, 1881; abst. J. A. C. S. 1881, 3, 166. For the pro- 
duction of chloral by a continuous process, see J. Besson, U. S. P. 774151, 1904. 

12. U. S. P. 410204, 1889; abst. J. A. C. S. 1892, 14, 46; J. Soc. Dyers 
Col. 1889, 5 , 167. 

13. U.S.P.41Q20,5, 1889; abst. L Soc. Dyers Col. 1889,5, 167. • 

14. U. S. P. 410206, 1889; abst. J. Soc. Dyers Col. 1889, 5, 167. 

16. IJ. S. P. 410207, 1889; abst. J. Soc. Dyers Col. 1889, 5, 167. 

48. U. S. P. 410^08, 1889; abst. J. Soc. Dyers Col. 1889, 5 , 167. 

17. U. S. P. 410209, 1889; abst. J. Soc. Dyers Col. 1889, 5, 167. 

18. U. S. P. 598648, 1898; abst. J. Soc. Dyers Col. 1898, 14 , 118. 
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anicnl , phenetol, guaiacol, naphtlfylethyl ether,' methylisobutyl-, 
ethylisobuiyl-, ethylftoamyl-, ethylisopropyl-, propylamyl-, pro- 
pylbutyl-, and butylamyl ethers.® 

During the period 1885-1889 appeared isoamyl nitrate,’ 
chloramyl chloracetate,* chloramyl alcohol,’ amyl chlorde and 
chloracetate,’ dammar, guaiac, mastic,® nitrobenzene and*^dmitro- 
tolu«ie,' a mixture of ethyl and amyl alcoholi,” ajnyl acetate, || 
dimethylacetal, ethylmethylacetal, metacetone,'® and ';salubrine” 
(ethyl acetate, alcohol and acetic acid).” 

The next five-year period witnessed the publication of solvent 
ester processes involving the employment, among other chemicals, 
of methyl ethyl, propyl and methylethyl ethers,” meth;y’l and 
amyl acetates distilled together,” methylated spirit,’’ eugenol- 
benzyl ether," valeraldehyde,” butyl formate and amyl acetate,” 
amyl-ethyl acetate,® propyhncthyl ketone,®' methyl alcohoUnd 

» 2. u! I P. S, Ifai; abst. J. S Cl 1903. ^ 

Bertrand, J. A. C. S, 1880, 2, 434; abst Hull. Soc. Chim. 1880, S3, .)66. 
Mtoiml,, J51; S,; li P. sai, IMI; D. ». P ■'»!!. 

t. T: Craddock and J. Tliom, D. R. P. 51.554, 1888; abst. Ber. 1891, 

^ ' 0 Amend, U S. P. 371021, 1887; Re 10879; 372100; abst. Chem. 

Tech Rep IW 2«.ll,280;Chem Ztg. 1887.11, 1432. 

v7 T Tarvis U S. P. 329313, 1885; abst. J. A. C. vS. 1^5, 7, 254. 

8 ]. Sayers, K. P. 17212, 1888; abst. J S. C I. 1889, 8, 10(X1. 

9 ! A. Cronqui.st and C. Lundholm, K. P. 15993. 1886; abst J. S C. I 

1887 6 , J ^ P p 1^9947 abst. Mon. Sci. 1888. 32, 1397. 

W DoutrXoont D R. P. 27969. 188:1; 4,5857, 1888 

See youtr^lepom, ^ ^ ^ ^ 9^ 522. 

12. G. Michaelis and W. Mayer. E. P. 8523. 1^5 D R^ P. 

' P Hakansson E. P. 10465. 1893; abst. J. vS. C. I. 1893, 12, .562. 

. H F Kram aTd' A. .Ross, U. S. P. 516766, 1894; E. P. 21938 1892: 

&er“nd W^londkg!^^ Tp. 2001.50, 1907; Ber. 1908, 41.1921; abst. 

• ^’’75^t‘'pagrt ”’"'P.®S, 494791. 494792. 494793 507749, 1893; 
E P 7784' ffil37 1893; abst. J. S, C. I. 1893, 12, 701; 1894 13, 263. 

16 W Bolton, Brit. J. Phot. 1891. 38. 627, 771. C. King and^R. 

' F. Ach“u,’ 487167, 1892; abst. J. A, C. S. 1892. U, 390; J. 

Soc DveA Color. 1893, 9, 50. * ^ 

18 G Mer. U. S. P. 518386. 518387. 1894. 

19! G*. Zeller, U. S. P. 618388. 1894. 

20. G. Zeller, U. S. P. 656596, 1896. - 

21. W. Ramsay and J. Shie'ds. Zts. Physik Chem. 1^3- ^ 

P Thorpe and h. Jones, Zts. phystk. Chem 1893, 11, 840, abst. J. C. b. 
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nitroj(lyceroV ethyl nitrate witlt nitrobenzene,^ ethyl acetate and 
nitrobenzene, acetone oil.** A. Nobel® hhs^describedna compre- 

181)3, 64 , 272. Thomsen, Zts pliysik. Chem. 1890, 6 , 349. C. Thwig, Zts. 
physik. Chem. 1894, 14 , 293. 

1. S. SmoliuniiiolT. M. P. 1 1018, 1890; ahst. J. S. C. I 1890, 9, 840. 

2. ^'alifornia Kxplosivc Co., Iv. P. 11320, 1132G-A, 1891; abst. J. S. 
C. I. 1891, 10 , 1029. 

3. W. WolIT ami M von h'orster, K P 3800, 1894. Sec R. Onchm, 

U. S. P. 301090)11887: abst J. A C. S. 1887, 9 , 100 r 

4. P. Crane, li. P 0513, 1892; abst. J S. C. I. 1893, 12 , 200 

5 V. 4479, 1889, 15914, 1894 See also<?v. P. 20234, 1893; abst. 

J, S. a. 1. 1894, 13 , 921. 1008, 1072, 1895, 14 , 787, 814. K. P 14231, 1901; 
abst. J. S. C. I. 1902, 21 , 103!i: I'or preparation of ethyl lactate see Chem 
Werke vonn. Dr. H Hyk, P. P. 458015, 1913; abst. J S. C. I. 1913, 32 , 1080, 
Kiinsl 1914, 4 , 358. 

The preparation and properties of ethyl salicylate are clescril)ed in the 
iniblical^oii of P. Raoult, Compt rend 1888, 107 , 442; abst. Zts. physik. 
Chem 1 88, V, 2 , 853 P. Stohmann. Zts physik Chem 18,88, 2,34; J prakt 
Chem. 18,87, 144 , 304. Zts physik Chem 1,890,6,351 B. von Schneider, 
Zts. ]»livsik. Chem. 1.890. 19 , 158; 1.897, 22 , 233 W. Perkin, Zts physik 
Cheim 1890, 21 , 027. I*. Dnide, Zts physik. Chem 18'.)7, 23 , 311. 

* T'or ceitain properties of r-butyi nitnt(; see W Perkin, Chem. News, 
1,8,89, 59 , 2 17; abst Zts physik Chem 1.8,89,4,479. J 'riiomsen, Zts phy.sik. * 
Clu'in. 1,890, 6 , 3.52 R. f.owenher/, Zts physik. Chem. 1,890, 6 , .55.8 J 
Bnihl, Zts physik Chem. 18'.i5, 16 , 200, 214, 220 

/-Butyl nitrate is deseiibed by W. Perkin, Chem News, 1889, 59 , 247; 
ab.st. Zts. physik. Chem 18,89, 4 , 179 R. Powenherz, Zts physik. Chem. 
1,890, 6 , :il)2, 5.50; Her 1,890, 23 , 21.80 J. Bnihl, Zts. phy.sik Chem 1,895, 
16 , 200, 214. 220 

t-Butyl ben/oate has engaKcd the attention of F. Stohmann, Zts physik. 
Chem. 1.88k 2 , .33. 1.8‘H). 6 , 3.52. W. Perkin, Zts physik. Chem. 1.890, 21 , 
,57,8,579. P Dnide, Zts physik Chem. 1,897,23,308 

h'or information on propyl nitrite consult K. bowenherz, Zts physik 
Chem. 1,890. 6 , .5.5.8, abst J C S 1.8,84. 45 , 241 ; Be r 1,890.23, 12,2180. J. 
Bnihl, Zts physik. Chem 1,8‘)5, 16 , 214, 220 

0 See also, propyl nitrate, \V. Perkin, Zts physik Chem 1.889, 4 , 479, 
Chem. News, 1.8.89, 59 , 247 R bowenher/. Her, 1.890, 23 , 2180; abst. Zts. 
Iihysik. Chem 1.890, 6 , 3.82, .5.5)) J. Bnihl, Zls jihysik Chem 1895, 16 , 
214; J. prakt. Chem 1.894, 158 , 139, Ber 1891,24,24.52 For propyl borate, 
see F, Khotiiiskv and M. Melamed, Ber. 1909, 42, 3090; abst. Chem Zentr 
1909, 80 , II, 1210. 

Amyl chloride, F Krit, Christ Viil Selsk 1,8.82, No 20; abst. Beibl 
Phys l.8.8;i, .3.50; Zts phy.sik. Chem .1.891, /, 012 0. Humburg, Zts 

physik. Chem l,8!).3, 12 , 413. II Jalm and () Moller, Zts physik. Chem 

I. 894, 13 , 3.87, .3.88; cf. H. bandolt and H. Jalm, Zts. physik. Chem. 10 , 2.89. 

M Herthelot, Zts. physik. Chem. 1.899, 30 , 48 Amyl nitrite, S Henrichsen, 
Zts. physik. Chem. 18.88, 2 , 548; Wied Ann Phys. 188,8, 34 , 180. J. Thom- 
sen, Zts. physik. Chem. 1,890, 6, 352 J ('dadstone, Zts. physik. Chem 1890, 6, 
5.58; J. C. vk 18.84, 45 , 241. R. bowenherz. Zts. physik. Chem 1890, 6 , .558. 

J, Bnihl, Zts. physik Chem. 1.895, 16 , 202, 210, 222. F. Taylor, J. Amer. 

Ph.ann. Ass(K’ 1914, 3 , 1.327, 1400, 1.584; abst C. A. 191.5, 9 , 2.35 Amyl- 
aeetie aeid, P. Uh^den, Zts phy.sik Chem 1894, 15 , 042 * 

Amyl borate, A. Ohira, Zts. physik. Chem 1.893, 12 , 704 Amyl chlor 
acetate, P. Waldem Zts. physik Chem. 1894, 15 , 045. Amyl butyrate, Zts 
itTiysik. Chem 1.894, 15 , 644; 1890, 20 , 573. Amyl benzoate, F. Stohmann 
Zts. phy.sik. Chem. 1888, 2 , 33; Zts physik. Chem. 1890, 6 , 3.52. Amy 
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hensive series of pyroxylin solvenfs, including the methyl, eth}'I, 
propyl, bufyl and ‘atfiyr* esters of oxalic, lactic, tartaric, citric, 
succinic, benzoic, hippuric, toluic, niesitylcnic, salicylic and 
phthalic acids; chlor- and brom- derivatives of nitrobenzene, nitro- 
toluene, nitroxylene, nitrocumene and nitroeyniene ; glyceryl 
acetate, benzoate and liippurate; the nitro-, chloro-, l)romo-, 
chlor^-nitro- and bromonitro- derivatives of tli^ oo^^sters above 
mentioned, and ethers, of nitrophenols; ethyl and methy^nitrates,' 
nitromethyl acetanilid,^ ethylnaphtliyl ether, ethyl amf ginyl 
phthalates, phenanthrene,^ phenylbenzyltther. l\. Todd patented 
a mixture of fusel oil, benzine and acetic acid distilled together, 
and A. Sehr a series of ketones, including propione, butyrone, 
valerone, caprone, methylethyl, inethylvaleral, aeetyletli^'l, nieth- 
ylpropyl, methylbutyl, ethylbutyl and metliylainyl ketones. The 
latter rapidly decrease in solvent power with increase in molecular 
^weight.'' • 

In the quiiuiueiuiial period ISb.') iSb!), the solvent art was 
exceedingly active, as witnessed by the disclosure of new dissolv- 
ing bodies in conjunction with nitrocotton especially, and to a 
much more restricted degree with the celluk»se acetates. ‘Among 
those proposed during this ])eriod may be mentioned, <limet]iyl 
ether,*^ benzyl salicylate,^ phenol and naphthol phos])hates,^ di- 
chlorhydrin, ethylene dichloride, trichloride and tetrachloride, 
tetrachlorethane,'' benzyl alcohol and benzoate,''’ epichlorhydrin,” 

succinate, U. vSclnlT, Zts physik Clietn 1.S.S7, 1, .‘5X2, .\uii iSSfi, 234, .'5(f) 

P Walden, Zts phvsik. Clierii l.SIKi, 20, .IT.') 

1 i<: p. 2;5ryj, i.s().‘5 

2 K P 47()(MI. 470042, li) 14, al)sl Mon Scj 1010,83, OS 

3 G. Spiea, Zts vSclness SpreiiK 1012, 7 , 120, .ihst C A 10l3, 7 , 700 

4 II vS I’. 4.^)0204, ISOl.abst JAGS ISO I, 13, 110 See also M 

" Granger, F. P. 409490, 1914? J vS C. I 1015, 34, 20 

0. U. S. P. 47017)1, lS92;abst. Chein Tech Pep 1X02,18^221 

0 Act. Ges. Anilin Fabr , Iv. P 2r)73.'), bSOO, abst J S C I 1900, 19, 
9.0, 901, 1037. 

• 7. Act. Ges Anilin Fabr , Iv P. 7020, 1S99, abst J S C I 1900,19, 

273, J. Soc. Dyers Col 1900, 16, 02. 

8 Act Ges. Anilin Fabr , K P. 11.31, 1912, F. P 1300(.7. 1912, .)bst 
J. S. C. I. 1912, 31, 004,1147. 

9. Act. Ges. Anilin Fabr., Iv P GO.Tj, 1913, F. P 401034, 1013; 
Relg. P. 2^073; abst. Kunst. 1914, 4 , 230. I'or resume of technical api)lica 
tions of tetrachlorethane containing 33 patent and 98 hterUture references, 
see K. Worden and L. Rntstein, Kunst. 1913, 3, 8.3, abst. C. A 1913, 7, 4049 
10. Act Ges. Anilin Fabr., K. P. 17.523, 17.531, 1913;^) K P 268020^ 
20947.5; abst. C. A. 1914, 8 , 1860, 2041; 191.5, 9 , .387 .See also Anon , Rep. 
Lab. Am. Med. Assoc. 1918, 11, 59; abst. C. A. 1919, 13, 2107, J. S. C. I. 
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amyUactic acid/ methyl aJcoHol and methyl ether/ or purified 
ethyl ether/ ethyl alcohol in conjunction with oxalic? citric, tar- 
taric, lactic or levulinic acid, or of their potassium, sodium, am- 
monium, magnesium, calcium, strontium, barium, aluminium or 
zinc salts/ The Soc. Chimique des Usines du Rhone have de- 
scribed^nethyl acetyl salicylate,^ phenylethyl, /7-tolylethyl, p-meth- 
oxyphenyl-ethyl, and 6-methoxy-m-tolylethyl alcohols,* and methyl 
and etJiyWhloridesJ R. Strehlenert has pjptected formaldehyde, 
acetaldehyde, paraldehyde and benzaldehyde;® G. Walker has de- 
scribed the uses of “decreosoted oil of tar/ while G. Benjamin*® 
points out the advantages of diethyl ether. A, Behai** has described 
the f 9 rmates of isopropyl, isobutyl, isoamyl, hexyl and heptyl. 
From 19(X) to 1904 inclusive, investigators—as a generality— 

im, 3S, 229-R. U. S. P. 563975, 1896. 

41 . H. Flemming, K. P. 8915, 1895; D. R. P. 84146, 91819; abst. Chem. 
Tech Rep. 1895. 34, II, 155. Chem. Ztg. 1895. 19, 1550; abst. J. C. S. 1896, 
70, i,333. Must. Ztg. 1897, 46, 313; Arms and Kxpl. 1898.6,65; J. C. S. 1898{ 
72, i, 396. Pharm. Centrahl. 1903, 45, 749; Jahr. Chem. 1904, 57, 1168; 
Wag. Jahr. 1904, 50, II, 512. vSee also II Valenta, Photo. Corr. 1899, 36, 
333. Chem. Ztg. 1905. 29, 807; abst. J. S. C. 1. 1905, 24, 933. 

1. P. Guye and C. Goudet, Compt. rend. 1895, 121, 827; abst. J. C. S. 
1896,7(^ii, 134. 

2. G. Michaelis. U. S. P. 556017, 1896. Phot. Wochenbl. 1896, 22, 
185; Chem. Ztg. Rep. 1896, 20, 200. 

3. G. Michaelis, U. vS. P. 1189602, 1916; abst. C. A. 1916, 10, 2125; 
J. S. C. I. 1916, 35, 007. Can. P. 173128. 1916; abst. C. A. 1918. 12, 155. 
For other processes for the jnoduction of ether see J. Senderens, J, C. S. 1909, 
96, i, 127. 0. Meyer, U. S. P. 749078, 1904. Klektrizitatswcrk Lonza, D. 
R. P. 317589, 1918; abst. J. S. C. I. 1920, 39, 427.A; Chem. Zentr. 1920, 91, 
U, 445; J. C. S. 1920, 116, i. 363. C. Claessen, D. R. P. 298822, 1915; abst. 
J. S. C. I. 1920, 39, 312-A. Chem. Werke vorm. Dr. Heinrich Byk, D. R. 
P. Anra. C-20161, 20741, 1910. See also Anon., Chem. Ztg. 1919, 43, 899; 
abst. C. A, 1920, 14, 1622. Zts. Schiess. Spreng. 1908, 3, 235; abst. C. A. 

. 1909, 3, 836. 

4. E. Bronnert, K. P. 6858, 1896. The patents of P. Schlumberger 
(D. R. P. 93009; abst. Wag. Jahr. 1897, 43, 1,103; Chem. Centr. 1897, 68,. 
II, 928. Pelg. P. 128822, 1897. Pharm. Centrahl. 1897, 28, 722; Proc. 
Amer. Pharm. Assoc. 1898, 46, 1026; Neues Erfind. Erfahr. 1898, 25, 75) 
are similar. 

5. E. P. 14699, 1902; abst. J. S. C. 1. 1903, 22, 880. 

6. E. P. 122630, 1919; abst. C. A. 1919, 13, 1715; J. S. C. I. 1919, 38,' 
610-A; J. C. S. 1919, 116, i, 483. 

7. U. S. P. 628463, 1899; E. P. 25779, 1896. In this connection see 
F. Bayer & Co., Pharm. Ztg. 1893, 262; abst. Meyer Jahr. Chem. 1^3, 1, 249. 

8. E. P. 22540, 1896; abst. Chem. Ztg. 1898, 22, 212; Mon. Sci. 1905, 
63, 323; J. S. C, 1. 1896, 15, 764; 1897, 16, 782, 907. 

9. U. S. P. 604181, 1898; abst. J. Soc. Dyers Color. 1898, 14, 182. 

10. U. S. E 662585, 1900; 677012, 1901; abst. Mon. Sd. 1901. 57, 284. 

" E. P. 14233, 1899; abst. J. S. C. 1. 1902, a, 364. 

11. U. S, P. 648580; E. P. 12157, 1899; F. P. 289130; D. R. P. 116334; 

, Belg. P. 143163, 1899. 
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, focussed their attention upon tfce study of solvents wherein tlie 
price, vofatility, non-toxicity and solvent capacity were such as 
could compete favorably with the high boilers (as amyl acetate) 
or low boilers (as acetone). Many useful solvent combinations 
were obtained, and our knowledge of solvents materially extended. 
Among those which were described during this period, may be 
chfonicled the “borobenol” of B. Borzykowsft ;' pinacone,^ ethyl 
triacetylgallate (etjjen),^ tetranitromethane,^ 1 : 3-biityJene gly- 
col,*^ benzyl isovalerate,® epichlorhydrin,^ as describe •by F. 
Bayer & Co., while C. Claessen has indicated the utility of ethyl-* 
• idene diacetate,® di- and poly-glycerols,® and nitromethane and^ 
homologues.'® ^ 

The C. Borgmeyer patents encompassed the us^ of lemon- 
grass oil,“ oils of cedar leaf, bitter almonds, M-ue and pimento;’^ 
artificial cassia,'® caraway chaff,'® clove buds,'® and tansy, jjepper- 
mint, red thyme and sassafras.'® Dinitrotoluene,'^ ethyl bfero- 
salicylate (boryl),'® acetylene in acetone,'® ethyl butyrate in com- 

1. Said to consist of 90% benzol, some phenol and an ester which does 
not contain a product obtained from acetate of lime. 

2. F, Bayer & Co., E. P. 22795, 1911. D. R. P. 252759, 306523, 1917; 

abst. J. S. C, I. 1919. 38, 158-A. * 

3. F. Bayer & Co., D. R. P. 279958; abst. Wag. Jahr. 1914, 60, II, 
128; Chcra. Zentr. 1914, 85, II, 1253. 

4. F. Bayer & Co., E. P. 24299, 1909; abst. J. S. C. I. 1910, 29, 840. 
C. Claessen, D. R. P. 184229, 1905; abst. J. S. C. I. 1908, 27, 183. 

5. E. P. 940, 1913; abst. Chem. Ztg. Rep. 1913, 37, 387; J. vS. C. I. 
1913, 32, 550. 

6. D. R. P. 165897, 1904; abst. J. S. C. I. 1906, 25, 443; Wae. 
Jahr. 1905, 51, I, 97; Chem. Centr. 1906, 77, I, 512; Chem. Ztg. 1900, SO, 
6; Zts. ang. Chem. 1906, 19, 583; Jahr. Chem. 1905-1908, II, 371. 

7. D. R. P. 239077, 1910; abst. C. A. 1912, 6 , 2143; J. S C. I. 1911, 
30, 1409; Zts. ang. Chem. 1912, 24, 2132; Chem. Zentr. 1911, 82, II. 1393; 
Chem. Tech. Rep. 1911, 35, 506. D. R. Anm. F-30410, 1910. 

8. D. R. P. 172966, 174259, 1904; abst. Chem. Centr. 1906.77, II. 1031. 

9. E. P. 9572. 1908; abst. J. S. C. 1. 1908, 27, 958. 

10. D. R. P. 184229; abst. Jahr. Chem. 1905-1908, II, 100; Wag. Jahr. 
1907. 53, II, 34; Chem. Zentr. 1907, 78, II, 366; Chem. Ztg. Rep. 1907. 31, 
267; Zts. ang. Chem. 1907. 20, 1194; 1908, 21, 214; Zts. Schiess. Spreng. 
1907, 2, 196; Mon, Sci. 1909, 71, 71. 

11. U. S. P. 502546, 1893; abst. J. A. C. S. 1893. 15, 477. 

12. U. S. P. 502547, 1893; abst. J. A. C. S. 1893, 15, 447. 

13. U. S. P. 502921, 1893; abst. J. A. C. S. 1893, 15, 477. 

14. U. S. P. 503401, 1893; abst. J. A. C. S. 1893, 15, 477. 

15., U. S. P. 503402, 1893; abst. J. A. C. S. 1893, 15, 477. 

16. U. S. P. 504905. 1893; abst. J. A. C. S. 1^3. ISf 593. 

17. F. Jones, E. P. 18161, IMl; abst, Chem. Ztg. 1903, 27, 40; Mon. 

Sci. 1904, 81, 64; J. S. C. 1. 1902, 21, 1097. • 

18. MontcU, E’Union Pharm. 1908, 48, 55; abst. J. S. C. 1. 1908, 27, 354. 

19. K. Kaiser, D. R. P. 144846, 1902; abst. Chem. Centr. 1903, 74, II. 

924. % 
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bination/ I. Kitsce,*' proposes to^lissolve nitrocotton by solvents 
in the viipor form. * 

In the five-year period of lOOo-lOOO activity in this art 
materially diminished, as indicated by the literature. The more 
meritorious suj^gestions recorded include the nitroformins and 
nitroacetiife,'* menthyl borate (estoral)/ nitrated solvent naphtha,*’ 
Ldyceryl salicylate,® iilnminium chloride,^ m-cresyl acetate,® phewyl 
acetate,'' ^or#>l)enzoate,'® or di- and epi chlo^hydrins.'^ The du 
Pont Go., thron^li their chemists, Iiave disclosed the usefulness 
V aldols (as acetaldol),'- aniylene diacetate and benzene,'® butylene 
^dycol'^ and the nitrate,"’ mesityl oxide,'® anisol,'^ chlorohydrocar- * 

1 y Miller, U. S. V. 725002, 100:5, ahst Mon. Sci 100:3, 59, 109 ; 

J. A C. S 10^);3, 25R, 520. 

2. U S. 1\ 70701:5, 707011, loot, ul)st JSC 1.1001,23,880. 

' :5. , V. Vender, V. S 1’ 0102!)1. lOlO. I?. V 0701, 1000, F V ;i72207, 

1000, ahst C A 1000, 3, 210, J. S C. 1 1007,26,55:5. K. P 18270,1000, 

1) \y f. 220122, 1000, ahst C. A. 1011, 5, OO.O, 1517, Chem Zentr. 1910, 

81, II. 1204; Jahr. Chem lOlO, 63, 120, Wag Jahr 1010, 56, I, 400 1). R. 

P. 20004:5, 1000. ahst. J. S. C I 1000, 28, 075; Chem. Zentr 1000, 80, I, 
18:50; Zts, anji. Chem 1000, 22, 101 1, Wa^ Jahr 1000, 55, II, 510, Chem. 
hid. 1000, 32, :515. 

4 II Thron, V S P 8117:58, 1007, ahst. Mon Set 1007, 67, 114; 
Chem. ZtK. ^tep 1007, 31, 1 15, C A 1007, 1, 708, 705. 

5. (3 SchuU/, U S P 808141, 1008; ahst C A 1000,3,358 
0. C vSorder, F P .‘57:5851, 1007, ahst J S C I. 1007,26,778 

7. J. Sauver'/ae, I'. P 402050. 1008; 420080, 1000. ahst J S C I 
1000, 28, 1:510 In this eonneetion see Iv P. 1858, 1800, ahst. J S C. I. 
1807, 16, :5:55 

8. N. Siil/heiKei. V S' P 0:52017, 1000 , 0401:51, 10 1 0, 10:51071, 10 1 2, 
ahst. C. A. 1000, 3, 2010, I S C I. I'.tOO, 28, I00:5 

R Ruldle, n.S P. 707 : 17 : 5 , l'.)05, ahst J S C 1 1005,24,08:5. 

10 11 Matheson, C. S P 1 101003. ioi5 

11. Krtiemer iSc I'dshetg, and ('i Kraemet, IC P 20201,1005 Commer- 
eial Research Co . F: P 1 1:5051. 1 1 :50.‘).T, 1018, ahst. C A 1018.12,1400. 

12. V s P. 1008:5:;:5. 1011, 1082573, 101:5, 1080048, i08o:58i, lou; 
1151113, 1015, 1231021. 1017, I* P 17250. 1011, 22022, 200tvl, 1012; 870, 

1013, F.P. 140005, 4400(K>. 41'»007. 1012; 4.5:5100. 1013, Can P. 147423, Bcig. 

P. 2.50115, 2.5(yi0. 2.50117. 2.5011.8, 1012, Swiss P.U‘51 .30, 031:57, ahst C. A. 
101.3, 7, 2000. 3100, 101 1. 8, 210, 002, 1100, J. S C I. 101.3, 32, 507, 1120; 

1014, 33, 27.8, .374, .‘575, l»H7, 36, l(M4. Knnst 1014, 4, 3.5, 1.54, 174 See 
also Konsortlnm f. Elektroehem. hid , Iv P 104(5:5, 20.82.5, 1013; F P. 4017:54, 
1013, ahst. J. S C 1. loll, 33, 221, 210, Helg P. 202208. 1013. R. Earle 
and L. Kyriakides. U. S. P. 1004314, 1014; ahst Knnst. 1014, 4, 318. N. 
('.rmistein, II. vS. P. 12311,50, 1017, K P 1010:50. 1010; ahst J. S. C. I. 1017, 

36, 1004 H. Hihhert, U. S. P. 1201811; ahst. C. A. 1018, 12, 1558. 

13. V. S. P. 1084702, 1014; ahst C. A. 1014, 8 , 1010; Mon. Sci, 1014, 

81, 105 

14. II. S. P. 064842. 101 1, ah.st. C. A. 1011, 5, 2724. 

1,5. P:. P. 4000. 101 1 ; ah.st. J. S. C. I. lOU, 30, a30. 

* 10. K. P. 5-408,^ 1014; ahst. J. S. C. I. 1014, 33, 984. 

17. U. S. P. 707024, 1005; abst. J. S. C. I. 100.5, 24, 985. See also G. 

^erguson, U. S. P. 1270393, 1918. 
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boiis with methyl alcohol ancj benzine,^ alcohol, benzene and 
amyl acetate, acitylating reduced acetone oil,^ butyrone^ and 
purified ether. ^ 

Methyl, ethyl, propyl, palmitatc, stearate, olcatc, ricinolcuic 
and linolcate, in the hands of the vSoc. anon. NouvcIIi ‘TOyon- 
nithc,”® glyceryl formate (formin),^ benzyl benzoa((4>'^ glyceryl 
triacetate (triacetin),^ methyl acetol,^*^ monodilorliiydrin,^' diclilor- 
ethylene, lactic acid and strontium lactate, ’'Hhyni)J tricliloracet- 
ate,^‘‘ and cyclohexanone compounds.'^ vSantalol alloplj^aiate is 
efficient, but too expensive.”' P.* Winand,*^ Iv Jnsclier,'^ Rt 

1. (J. S. P. l()S2iri3. al)st J S C 1 . 101 1. 33, 210. C. A 1014, 
8,821 Cun p. i477;ir), loia; ai)st c. A lopi. 7, aior. • 

2 P S P. 12()G07:}, 1018. K P 122i:)G, I0l8, ahst J S t' 1 1018, 

37,40 1 -A. , 

3. V S P 1158217, lOl.yahst C A 101.5, 9, 3;{(i:5 

4 U vS P. 128;il8:]. 1010, al)st J S C I lUlO, 38, Ol-A . C' \ I0l8. 

12, 187. - 

5. U. S P. 1.312175. 1010, C A 1010.13,2.575.] S C I ffllO, 38, 
740-A K P. Appl 17082, 1010; abst J S C I lOlO. 38, .517 A 

0 F P .3.87170, 1008. abst C A 1000.3,1.810 

7 Nitnlfubrik Akt. Ccs , Iv. P 2872.3, 1007, .ibst J S C I 100.8, 

27, .3.50. 

8 W' l.indsay. V S P 00.1.300. lo|0, 1027017, 10270,18. 1012. 12037.50, 
abst. J. S C I. 1010, 29, 87.5. 1012, 31, .581 P 1.30,02, jOlO F P 
410843, abst Ktnisl. 1011,1,73 

0 Iv. Or.uiior and I{ Fro^tcT-nikipicrrc, Iv P OlS.,. l!)00, abst J ,S 
C. I 1007, 26, .50 II Findcisvn. Iv P 2.8.501.1000. 

10 Iv. Ilnw.ait, F. I' .3.83.5.55, l!M)7. abst C \ 1000.3, 1001, Mon Sci 
100.8, 68 , 100 

11, F Ik-ycr. U S P 1040.323. 1012. abst J S C 1 1012.31,1051 
Deutsche SprcnjistolT Aktuaincscllschaft. I) k. P 201230, 220.530, abst 
J S. C 1, 1011, 30, .307. F P .370221. .370210, 1000, .ilM J S C. F1007, 
26, 278. 

12 Chcniischc F.d)nk ('iiiLsluiin Ivhktron. 1 S P 1081.581, 1011, 

K P. 20073, 1010, 10020. 1012, 11210, PH.3. F P 11020.1. PH.3. 471080. 
1014, D, k P. 2,54(K)0, 101 1 , 271.3.81 , abst | S C I PH.3, 32, 212. 213, 812, 
1011, 33, 210, 707, 1015, 34, 721, C A lOb), 7, .800. I C S PH I, 108, i. 
1045 Ik'lg P. 2.50551, 1013 

13 B Buchstab, f) k P. 214.308, P.lOO. abU W.ik J.ihr iOOO, 55, 
II. .555, Chem Zentr. 1000, 80, II. 151.5, Cluin ZtK krp 1000, 33, .501, 
Jahr Chcni 1900, 62, II, .300, Clu-ni Zts 1010, 9, 1.802, Mon .Sci P.H.3, 
79, 38. 

14 0 Ansdinino. Bcr Pharni 1000, 3!M), .Apoth Ztg P.KKj, 21, 10.50, 
abst J S. C. I. 1907, 26, 270 

15. Badischc Amlin & Soda Fabrik, Iv P 17201. P.HI, 5125, 21.307, 

21,308, 1012, abst C A 1013,7, 300,] S C. I 1013,32, 110 1) k P 

2112.30, 1007; abst J S. C. I. 1000, 28, 700. Chem Znilr 1900, 80, II, 000, 
Chem^Toch Rep. 1009, 33, 422. Chem Ind 1000,32, BH). Waj; Jahr lOlKl. 
55, II, .30. D. K. P. 2.51100, 251351, 2.5.5002, 203404, libst C A 1012, 6, 
2200; Zts ang Chem. 1912, 25, 2191, Kiinst 1012, 2. .302 F. P. 4.59001). 
1913; abst. J. S. C. I. 1013, 32, 1120 lloll. P 27, MH3, C. A 1914, 8, 
24.50. 

16. E. Sprongerts, U S P. 922.538, 1909, D. R. P. 204922, 1007, abst 
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Schenck,* and W. vSteinkopf an({ G. Kirchhoff^ have described 
the uses and limitations of tetranitromethdne. Solvent com- 
binations have also been described by R. Stewart,* C. Reihl and 
A. Waters,* L. Kramer,* Lengfellner,® H. Keller,’ M. Kohn,* 
Chemische Fabrik Griesheim,* J. Dickson'*^ and T. Stack and W. 
Seck“ ^ 

The period 19lt>-1920 contains notable additions to cellulose 
ester solvent. W. Plinatus has described th^usefulness of glycol 
and glyceryl butyrates and benzoates;^* while menthylated oil of 
•wintergreen,’* ethyl lactate,^^ glycide phenolate,^* ethyl ^-toluate,^* 
yeratrol, safrol,’’ isobutyl benzoate,’* ethers of diphenylglyceryl, 

J. S. C. I •1909, 28, 108. 

17. F. ». 384079, 1907; abst. C. A. 1909, 3, 1690; abst. Mon. Sci. 1909, 
n, 11; C. A. 1909. 3, 1690. 

• 18.. D. R. P. 201907. 1907; abst. J. vS. C. I. 1908. 27, 1174; Zts. ang. 
Chem. J908, 21, 2427; Chcm. Zentr. 1908. 79, II. 1398; Chem. Tech. Rep. 
1908* 32, 634; Wag. Jahr. 1908, 54, II. 364. 

1. D. R. P. 211198, 211199. 1908; abst. C. A. 1909, 3, 2205; J. S. C. I. 
1909, 28, 815. 

2. Ber. 1909, 42, 3438; abst. J.S.C. 1. 1910.29, 1104. See E. Berger, 

K. P. 127031, 1917; abst. J. vS. C. I. 1919, 38, 555-A. Compt. rend. 1910, 
151, 813; Bull. Soc. Chim. 1911, 9, 26. Pictet and Genequand, Arch. sci. 
Phys. Nat. *(4), 15, 193. D. Chattaway, Proc. Chem. Soc. 1910, 28, 164. 
K. Orton and P. McKie, J. C. S. 1920, 117, 283, abst. J. S. C. I. 1920, 39, 
384-A. A. Moreschi, Atti. R. Accad. Lincei, 1919, 28, I, 277; abst. J. S. C. 

I. 1919, 38, 655-A. 

3. U. S. P. 931519, 1909; abst. C. A. 1909, 3, 2632. 

4. E. P. 27092, 1906; ab.st. J. vS. C. I. 1907, 28, 1099; C. A. 1907, 3, 
336. 

5. U. S. P. 882947, 1908; abst. Mon. Sci. 1909, 71, 143; Chem. Ztg. 
Rep. ^908, 32, 256; C. A. 1908, 2, 2308. 

6. Med. Wschr. 1907, 54, 2039. 

7. D. R. P. 220322, 1908; abst. Chem. Zentr. 1910, 81, 1, 1309. 

8. D. R. P. 208635, 1907; abst. Chem. Zentr. 1909, 80, 1, 1282. 

9. D. R. P. 246242, 1910; abst. C. A. 1912, 8 , 2496; Zts. ang. Chem 

1912, 25, 1151; J. S. C. I. 1912, 31, 605; Chem. Zentr. 1912, 83, 1, 1677. 

10. U. S. P. 8.53685. 871790. 1907; abst. Chfm. Ztg. Rep. 1907, 31, 
283; C. A. 1901; 1, 2182, 2190. 

11. U. S. P, 747898. 1903; abst. J. vSoc. Dyers Color. 1904. 20, 94. 

12. E. P. 16940, 1913; F. P. 476991, 1914; abst. J. S. C. I. 1915, 34, 
793: 1916, 35, 597, 

13. G. Bleiberger, U. S. P. 979416, 1910; abst. Chem. Ztg. Rep. 1911. 
35, 195. 

14. Chemische Werke vorm. Dr. H. Byke, E. P. 11741, 25182, 1913; 
F. P. 464617, 1913. 

15. Compagnie Generale de Phonographes de Cinematographs et Ap- 
pareils^de Precision. ,5wiss'P. 61929, 1912. Ital. P. 126633. 

g 16. K. V. Auwers, Ber. 1912, 45, 2770; abst. Chem. Zentr. 1912, 83, 

II. 1819. 

• 17. H. Dreyfus, Swiss P. 63585, 1911. 

18. Darling, Proc. Phys. Soc. 1912, 24, 223. 
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phenylglycid, glyceryldicresyl/Jbenzol and acetylene tetrachlor- 
ide,^ methylethyl ‘o-phthalate, dimethyl (7-phthalate (avolin),^ 
glyceryl phthalate,* menthyl methyl salicylate,® trinitroanisol, 
trinitrophenetol,® polymerized cirmamene or styrolene,^ benzene 
and alcohol,® comprize bodies of solvent value, manji of them 
being of distinct therapeutic action.® • 

4 In addition may be mentioned ethereal ifltrates,^® monochlor- 
hydrin,“ glyceryl cjnnamate and chlorethyl-, chlorm^thj^l-, chlor- 
oxypropyl-, cinnamates,^® tanacetyl alcohols, to which the dis- 
solving power of oil of tansy has been ascribed^® in conjunction* 
with tanacetone, ether, camphor and glyceroV^ ethyl phthalate with 
ethylbenzyl ether,*® methyl or ethyl chlorides,*® glyceryl acetate,*^ 
cyclohexyl acetate,*® vetivenol acetate,*® nitrated naphtha,®® pri- 


1. H. Danzer, U. S. P. 1089910, 1914; abst. C. A. 1914, g, 1551^ 

Mon. Sci. 1914, 81, 106. . * 

2. Firma Krorafag Vegyeszeti Gyar Syabo es Tarsai, Aust. P. 5.^207, 

1911. 

3. C. Kleber, U. S. P. 969636, 1910. See also A. Hesse, U. S. P. 
1017669, 1912; E. P. 12633, 1910; F. P. 416806; add. May 7, 1912; D. R. P. 
227667, 1906; 251237, 1910; abst. J. S. C. I. 1910, 29, 1398; 1911, 30, 815; 

1912. 31, 1064, 1094; C. A. 1911, 5, 2155; 1913, 7, 218; Zts. ang. Chcm. 1910, 

23, 2348; 1912, 25, 2239; Chem. Zentr. 1910, 81, II, 1579. • 

4. General Electric Co , E. P. 3271. 1913; abst. C. A. 1914, 8 , 2628. 

5. Blicberger, Weber & Co., E. P. 28378, 1910; abst. J. S. C. I. 1911, 
30 982 

’ 6.' H. Maxim, E. P. 2039, 1910; U. S. P. 951445, 974900, 1910; abst. 
J. S. C. 1. 1910, 29, 518, 1412, 1476. 

7. F. Matthews and E. Strange, E. P. 16277, 1911; 12770, 1912. See 
E. P. 17378, 1900. 

8. C. Massmann, D. R. P. 250421, 1910; abst. C. A. 1912, 6, ^i518; 
Zts. ang. Chem. 1912, 25, 2510; J. S. C. I. 1912, 31, 1175; Kunst. 1913, 3, 
37;Wag.Jahr. 1912, 58, II, 606. See H. Walker. U. S. P. 972953, 1910; 
Aust. P. 60087; abst. Chem. Ztg. 1913, 37, 818. 

9. A process for preparing cetyl alcohol is described by S. Axelrad and 

I. Hochstadter, U. S. P. 1290870, 1919; abst. J. S. C. I. 1919, 38, 268-A. 

10. J. and M. McPJiie, E. P. 4214, 1913; abst. C. A. 1914, 8 , 2816; 

J. wS. C. 1. 1914, 33, 431. 

11. Sprengstoffwerke R. Nahnsen, E. P. 26036, 1911; 15093, 1913; h. 
P. 437316, 1911; D. R. P. 254709, 1911; abst. C. A. 1912, 0, 2674; 1913, 7, 
807; J. S. C. I. 1912, U, 557, 1147. 

12. F. Bayer & Co., E. P. 28247, 1910; abst. J. S. C. I. 1911, 30, 1333, 
J. Soc. Dyers Color. 1911, 27, 311; C. A. 1912, 8, 1500. 

13. V. Paolini, Gaz. chira. ital. 1912, 42, I, 41; abst. J. S. C. I. 1912, 
31,300. 

14. P. Pierson, E. P. 26787, 26788, 1913 ; 9973, 1914; F. P. 465596, 

1913; aftst. C. A. 1914, 8, 3638; 1916, 9, 1282, 2801/ . 

15. F. Nathan, W. RintoiU and F. Baker, E. P. 4940, 1913. In this 
connection see E. P. 14231, 1900; 12742, 12743, 12745, 12746, 1912. 

16. A. Rousseau. F. P. 465586, 1913; abst. C. A. 1914, 8, 3387. 

17. M. Salapion and W. Seaber, Perf. Essent. Oil Record, 3,^275; 
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mary olefine oxides,' and nitrated^castor oil.^ Acetated castor oil 
is not a solvent of acetylcellulose. * *' 

In a patent issued to L. Lilienfeld is specified pyridine, 
quinoline, picoline, ethyl esters of plitlialic, sebacic, citric, succinic, 
tartaric, benzoic, levulinic acids, and phenyl ether among a 
host of others.* SafroV mononitro benzcnoid hydrocarbons,^ the 
methyl, ethyl, •propyl, butyl and amyl acetates, propionates, 
butyrate?^ \%lerates, and caproates,® p-nitrot^liicnc, chloronitro- 
benzent,^ glyceryl methyl ether dinitrate (a-methylin dinitrate),* 
*tetrachlorethane with Venice turpentine," and cephalin ethyl, 
propyl, butyl, isoamyl and cephalin allyl ethers.'" To this category 
may be ^dded furfural," and acetol,'^ as well as the solvent com- 
binations described by D. Reid,'* A. IIolTmann,'^ M. Hitt,'* F. 

ibst. C#A. 1913. 7, 803. 

18- J. Sendcrt'Tis and J. Aboulenc, Conipt. rend. 1012, 155 , 1013. 

40. F. Semmlcr, F. Rissc and F. vSebroter, Her. 1012, 45 , 2348. 

20. 0. Silberrad, U. vS. P. 1002758; 1014, U P. 13801, 1011; 512, 70!), 
1012; abst. J. S. C. I. 1012. 31 , 078, 1014, 33 , 50-1; C. A. 1013, 7 , 258, 230! 

1 . H. Walker. U. S. P. 072052, 072053, 07205 1, 1010 , F. P. 22300, 19 1 0 , 
F. P. 421058, 1010; 1). R. P. 207205. 1010, Aust. P. 0008; abst. J. vS C. I 
1910,23, 1299, 1305, 1332; 1011, 30 , 410. 533, C. A. 1011, 5 , 150; 1014, 8, 
1853; Kunsi 1011, 1,310; 1013, 3,50; 1014,4,230, Wuk Jahr. 1012,58,11, 15. 

2. R. Brightman, J S. C. I 1!)17, 36 , !)84, abst C A 1018, 12 , 08. 
See also The Velvril Co, I.td , F. P. 341407, 1001; Iv. P. 13300, 1003; abst. 
J. S. C. I. 1904, 23 , 670. 

3. F. P. 450972, 1013; abst. C. A. 1011, 8 , 3373, Cheni. Ztg Rep. 
1914, 38 , 394. 

4. Z. IJmitakara, Jap. P. 20803, 1010, abst. C A. 1017, 11 , 525. 

5. K. Barnes, U. S. P. 1273508. 1018, abst J S C. I. 1018, 37 , G38-A 

•6. vSociete D’Ftnde dn Carburol, F, P. 401520, 1013. C. Fiske (J. 

Biol. Chem. 1918, 35 , 411; abst. J. S. C. I. 1018, 37 , O(K)-A) covers isoamyl 
isovalerate. Ccllon Ltd , T, Tyrer & Co and T. Tucker (K. P. 123028, 
1918; abst. C. A. 1919, 13 , 1010) covers the use of isobutyl isobutyrate. 
Methyl acetate and acetone produced by the action of fatty acids on alco- 
hols in the presence of carbides have been described by A. Kanamori, Jaj) 
P. 34855; abst. C. A. 1020, 14 , 1210. 

7. E. vai den KerkolT, F. P. 420879, 1911. 

8. D. Jone.s, J. C. vS. 1010, 115 , 70; abst J. vS. C. I. 1010, 38, llO-A. 

9. J. Matray, F. P. 477294, 1015; abst. J. .S. C. I 1010, 35 , 597. 

10. J. Meader, U. vS. P. 1210571, 1210572, 1210573, 1219574, 1219575, 
1917; abst. C. A. 1917, U, 1758. 

11. F. Meunier, F. P. 472423, 1913; abst. J. S. C. I. 1915, 34 , 500. The 
use of furfiirol has been patented by G. Bonwitt, E. P. 138078, 1919; abst. 
Chem. Met. Eng. 1920, !U, 35. See also Chem. Fabrik. von Heyden A-G., 
D. R. P. 302460; abst. J. S. C. I. 1020, 39 , 430-A. 

12. Baudisch.^Biochem. Zts. 1018, 89, 279; abst. J. S. C. I. 1818, 37, 
672-A. 

13. U. S. P. 1095999, 1914; abst C A. 1914, 8 , 2124; Mon. Sci. 1914, 
81 , 146. Cf. S. Schwimmer, Hung. P. Appl. Sch. 2847, 1913; abst. Chem. 
Ztg. 1913, 37 , 1433. 
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Kniffen/ Debauge & Co.,^ R. ijllison,^ W. Dunville & Co. and 
R. Gilmt)ur/ B. v^zanyi^ and Sclileu.® General r^sum^ of the 
subject have been published by F. Zimmer,’ H. vSchwarz** and 
A. Conley.® 

Undoubtedly many of the above named solvents, ^ligh boil- 
ers and plastifying agents, only await more economictl methods 
of manufacture to permit of their use in this ^rt Ib comparatively 
large quantities. , • , 

Acetone and the Ketones. Acetone is one of the mo^t valu- 
able cellulose ester solvents, especially in connection with smoke-^ 
less powder and cellulose acetate manufacture. Acetone may be 
manufactured by (I) dry distillation of calcium acetate, as in the 
processes of F. Frerichs,’" C. Lowe," A. BaUvSchlichcr,'*iv vSquibb,"^ 

H. Chute,’** Rheinische Holzdestillation Ges.,'-’ A. Pages and R. 
Duchemin,**’’ C. de la Gabiiiiere and E. Diligeon” with P.laFreif 
iiaye,*'* J. Jedlikca,"' C. Kietaibl,®® J. vSenderens,*’* L. Wenghofftr,’’ 


1<)11 82,1 275 ^ 

15 V S. P KJ2Ui.U i:i2in;u, IPP.l, abst C A 11)20,14,22:1 

1. U. vS. P 1118498, 1914, abst. C. A 1915. 9, 15:1. 

2 F P. 418:147, 1910 

;i U S. P. 1101744, 1914, abst C. A. 1914, 8, .‘1127, Zts^antj Chem. 
1915 28, I :i51. 

'4. K P. i:il()17, 132990, 1918, abst J vS. C I 1919, 38, H90-A, 915-A. 
5, I). R. P. 2:34201, Aust. P. .53182, abst. Chem Zentr 1911, 82, I, 

0 K. P. Appl 2:30.30, 191 1; abst. J. vS. C. I 1911. 30, 12.88. 

7. Farbeii.Ztg. 1919, 24, 841, abst. C A. 1919,13,2007 

8. Zts anal. Chem. 1884, 23, :108, abst J vS C. I 1.8.S4, 3, 048. 
Kimst. 191.3, 3,341, :i70. Caoutch Gutta 1914, .3859, abst C.A 194.), 9, 

9. J Incl Kng. Chem. 1915, 7, 8.S2, abst. C A. 1910, 10, 909, Chem. 

Zentr. 191.5, 86 , II, 1314. , 

10 11. vS. P. 430734, 1890, abst J. A C vS. 1890. 12, 242. 

11 K P 12000, 1892; abst. Mon vSei. 189.3, 42, 142, 1894, 44, 20; 
Chem. Centr. 1893, 64, I, 190, J. S. C I. 1.S92, U, 798 

12. U. S. P. 008019, 1898. • 

13. J. A. C. S. 189.5, 17, 187. Cf. J. A. C. S. 1890, 18, 1008; abst. 

J. C. S. 1897, 72, ii, 400. , . 

14. U.S.P. 048.389, 1900; abst Mon Sci 1900, 56, 191 

15. Belg. P. 182432, 1905. vSee L. Rappaport, h 1 . 1.3/.558, 1918; 

abst.^C. p X7.57, 1900, 13.508 ‘qS’ 

1905; add. July 27, 1900; abst. J. S C. I. 1900, 25, 6.34, 190/, 26, 4.3, 958; 
1909,28, 1029. 

ITT F. P. 439732, 1911 ; abst. J. S. C. I 1912, *31, / ^ . Mon bci. 1913, 
79, 1.37; Chem. Ztg. 1912, 36,618. 

18. F. P. 451374, 1912; abst. J. vS. C. I. 19l:l, 32,(>2.», C A. 1913, 7, 
3227; Chem. Ztg. 1913, 37, 336. 

19. Chemicke Lesty, 5, 135; abst C. A. 1911, 5, 20/8. 

20. Aust. P. 43636, 1910. C. Jacobs, U. S. P. 71922.1, 19a3, for manw 
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and J. pecker or (2) by the distillation of sawdust or the waste 
liquor from sulfite pulp manufacture as in the methods of C. 
Beadle and H. Stevens,^ H. Bassett,* J. Hawliczek,^ V. Drewsen,* 
E. Rinman,® N. Statham,’ A. White and J. Rue,® J. Effront,’ N. 
Sidgwick *and B. Eambert,^® and the Soc. Chimiques des usines 
du Rhone or (3) from acetic acid, as in the processes of F. 
Hurter,'* Pages^Camus & Co.,** G. Curme,*^ M. Darrin,*® H. Mer- 
ton,*® anc^ Kf Elbs and K. Brand. *^ ^ 

R^ntly a series of fermentative and bacteriological proc- 
*csses for acetone formation have been described, which bid fair 
tacture of acetone and cyanides. 

21. T. Senderens, Compt. rend. 1912, 154, 1518; abst. C. A. 1912, 31, 660. 

22. F. P. 320619; abst. Mon. Sci. 1903, 59, 124; Chem. Ztg. 1903, 27, 
58; Chem. ZtS. 1903, 2, 675. 

, 1. D. R. P. 170533, 1903; abst J. S. C. I. 1907, 2$, 279; Wag. Jahr. 

1^906, 52, II, 19. For losses in the preparation of acetone by acetate of lime 
distillation, see L. Goodwin and K. Sterne, J. Ind. Eng. Chem. 1920, 12, 
240fabst. J. S. C. 1. 1920, 39, 396-A. 

2. World’s Paper Trade Review, 1909, 51, 945. 

3. Chem. Met. Eng. 1919, 20, 190; abst C. A. 1919, 13, 1015; J. S. 
C. 1. 1919, 3S, 246-A. 

4. U. S. P. 690724, 1902; E. P. 1898, 1907; Belg P. 143386, 1899; 
abst. J. S. C. I. 1899, 18, 824; 1902, 21, 246. 

6. U.*S. P. 1298479, 1919; abst C. A. 1919, 13, 1764. 

6. IJ. S. P. 1202317, 1916; abst C. A. 1917, 11, 99. 

7. U. S. P. 1298594, 1919; abst C. A. 1919, 13, 1715. 

8. Met. Chem. Eng. 1917, 16, 182; abst. C. A. 1917, 11, 2405. See 
Paper, 1917, 10, No: 23, 56; abst. C. A. 1917, 11, 1544. A. White, U. S. P. 
1197983, 1916; abst. C. A. 1916, 10, 3160. 

9. U. S. P. 1048814, 1912; E. P. 2867, 1912; F. P. 439683, 1912; Belg. 
P. 240315, 1911; abst. J. vS. C. I. 1912, 31, 711; 1913, 32, 161. 

N). E. P. 14085, 1915; abst. J. S. C. I. 1919, 38, 304-A. 

11. E. P. 126279, 1919; abst C. A. 1919, 13, 2156. Refer to Soc. Anon, 
des Acieries and Forges de Firminy, E. P. 134144, 1919; abst. J, S. C. I. 
1920, 30, 44-A; C. A. 1920, 14, 746. 

12. E. P. 2816, 1898; abst. Chem. Ztg. 1899, 23, 501. 

13. E. P. 8757, 1906; 13508, 1907; F. P. 361379, 1905; First add. 6531, 
1906; 2nd add. March 8, 1907; 3rd add. Oct. 10, 1907; abst. J. S. C. I. 1906, 
2S, 634, 687; <5907, 26, 43, 958, 1002; 1908, 27, 277; C. A. 1907, 1, 2322. 
Belg. P. 191133, 1906 ; 200530, 1907; Aust. P. 33667, 33668, 1908; 37553, 
1909; D. R. P. 198852, 214151, 214152. 

14. U. S. P. 1315544, 1919; abst C. A. 1919, 13, 2882; J. S. C. 1. 1919, 
38 847-A. 

’ 16. j. Ind. Eng. Chem. 1915, 7, 927; abst. J. S, C. I. 1916, 34, 1201. 
For description of synthetic acetone and acetic acid processes from calcium 
carbide of Shawinigan Water & Power Co., see J. Rooney, Chem. Met. Eng. 
1920, 22, 847; abst. C. A. 1920, 14, 1971. 

16. U. S. P. W15525, 1919; abst C. A. 1919, 13, 2882; J. S. C. 7. 1919, 
38, 847-A. H. Matheson, E. P. 137388, 138679, 1919; abst. J. S. C. 1. 1920, 
38, 312-A; C. A. 1920, 14, 1341, 1836. 

17. ZtS. Elektro. Chem. 1901-1902, 8, 783; abst. J. S. C. I. 1902, 21, 
1334. For methyl-ethyl ketone from n-butyl alcohol, see T. Newman, Can. 
Chm. J. 1920, 4, 47; abst. C. A. 1920, 14, 1120. 



C15I.LUL0SE ESTERS 


2397 


to entirely change, the econ(}mical aspects of the production of 
this sdvent. TlKs advancement has been based on the (liscoveries 
of C. Weizmann,^ H. Speakman,^ E. Ricard,^ J. Northrup, L. 
Ashe and J. Senior/ G. Mezzadroli/ A. Fembach/ A. Desborough, 
J. Reilly and A. Thaysen/ K. Delbriick/ A. PctrillQ/ F. Bayer 
& Co,/® G. Periere and G. Guignard," A. Gill,‘^ and*F. Nathan.’* 
.The bacteriological processes give rough^ 2^ parts of n-butyl 
alcohol per part of acetone produced, although jjt appears con- 
ditions may be so varied that much larger proporti&nj of butyl 
alcohol result. It has been propo^d to change this butyl alcok)l • 
into methyl-ethyl ketone (MEK). H. Bakin’^ heats ammonium 
salts of fatty acids with excess of 3% H 2 O 2 solution, obtaining 
ethyl-methyl, propyl-methyl, amyl-methyl, and heptyl-methyl 
ketones, respectively, from w -valeric, n-caproic, caprylic, non^lic 
and capric acids. Kelp’® and seaweed’* are also interestirik souates 

1. U. S. P. 1315585, 1919; K. P. 4845, 1915; abst. C. A.^l^lO, 13 , 
1595, 2882; J. S. C. I. 1919, 3 «, 301-A, 840-A. C. Weizman and G. Hamlyn, 
U. S. P. 1329214, 1920; abst. J. S. C. I. 1920, 39 , 276-A. C. Weizman, 
Can. P. 195279. In this connection see J. Reilly, W. Hickenbottom, F. 
Henley and A. Thaysen, Biochem. J. 1920, 14 , No 2. 

2. J.S.C.1. 1919,38, 155-T: abst. C. A. 1919,13,2198. F. P.439683, 
1912. Hung. Appl. E-1897, 1912. J. Biol. Chem. 1920, 41 , 819; abst. J. vS. 

C T 1090 W 

’ 3 . i P. 130666, 1918; abst. J. S. C. I. 1919, 38 , 787-A. 

4. J. Biol. Chem. 1919, 39 , 1; abst. J. S. C. I. 1919, 38 , 734-A. J. # 
Northrop, U. S. P. 1293172, 1919; abst. J. vS. C. I. 1919, 38 , 334-A; C. A. 
1919, 13 , i075. J. Northrop, h. Ashe and R. Morgan, J. Ind. Kng. Chem. 1919, 
11 , 723; abst. J. S. C. I. 1919, 38 , 786. Sec also J. S. C. 1. 1919, 38 , 271-T. 

5. Boll. Assoc. Ind. Zucch. Alcool, Bologna, 1917, 9 , 142; Bull. Agric. 

Intel). 1917, 8 , 787; J. S. €. I. 1917, 38 , 1024. , 

6. E. P. 109969, 1917; abst. C. A. 1918, 12 , 155. A. Kembach and E. 
Strange, E. P. 15561. 1898; 15203, 15204, 16925, 1911; 21073, 1912; 14607, 
1916; F. P. 448364, 1912; abst. J. S. C. I. 1912, 31 , 1091, 1143; 1913, 32 , 
377, 987; 1919, 38 , 333-A; C. A. 1913, 7 , 396. Bclg. P. 249254, 1912. D. 
R. P. Anm. F. 3519. Hung. Anm. F-3082; abst. Chem. Ztg. 1913, 37 , 163. 
Australia P. 10274, 1^3. D. R. P. 323533, 1912. 

7. E. P. 128403, 128714, 1918; abst. C. A. 1919, 13,2882, 2883; J. S. 
C. I. 1919, 38 , 486-A, 693-A. 

8. U. S. P. 1169322, 1916; abst. C. A. 1916, 10, 953. 

9. Ital. P. 141268, 1914; abst. C. A. 1915, $, 2797. 

10. E. P. 14371, 1914; abst. J. vS. C. 1. 1915, 34 , 976. 

11. F. P. 316060. 316061, 1901; abst. J. S. C. I. 1902, 21 , Ml, 1096. 

12. J. S. C. I. 1919, 38 , 273-T; abst. Chem. Trade J. 1919, 85 , 113; 

C. A. 1919, 13 , 2678. For production of acetone and n-but^ alcohol by 
fermentation of horse chestnuts, see A. Gill, J. S. C. I. 1919, 38 , 411; abst. 
C. A. 1920, M, 793. • , 

13. J. S. C. I. 1919, 38 , 271; abst. Chem. Trade*]. 1919, 85 , 113; C. A. 
1919 , 13 , 2678 

14. * Amer. Chem. J. 1910, 44 , 41; abst. J. S. C.l 1910, 29 , 962. 

16. C. Higgins, J. Ind. Eng, Chem. 1918, 10 , 868; C. A. 1918, 12 , 2666. 
16. J, Hendrick, J. S. C. 1. 1916, 35, 565. 
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of acetone. This ketone is usuall/^ purified by rectification/ as 
detailed by K. Job/ K. Shipsey and E. Wernlr,'* h. Hawley/ 
K. Freudenberg/ and J. Amoult and L. Jumau/' 

The density of acetone, according to Dutilh,^ A. Dunstan 
and T. HUditch/ F. Eisenlohr,® J. Hubbard, F. Korber,'' H. 
Malosse,^^ F.gSchwers,‘^ 0. Stem,^^ T. Timmermans,’^ H. Kopp,’” 
E. Einnemann,’^ p. Mendelejeff,’* M. Grodzki and G. Kramer,’^, 
T. Thorpe, “ Bruhl,^’ A. Zander,^^ H. SchifT,^^ W. Perkin,*'' is 

I. OjPorsch. U. vS. P. 535,5,52, ,53.5,5.53, 1805; K P .52.55, 1805. 

, , 2. D. R. P. Anm. V. 37290, U)13: sibst Kimst. 1914, 4, 280 

3. Proc.Chem.vSoc. 1013,29, 104; J.C.S. 191 . 3 , 103 , 12.55; C. A 191.3, 
7, 3317; J. S. C. I. 1013,32,611. 

• 4. U. S. P. 1100707, 1914; ahst C. A. 1914, 8, 3.302, J. S. C. I. 1914, 
33 954. 

* ' 5,' D. R. P. 281473, 1913; ahst. Kimst. 1914, 4 , 390. 1915, 5, 81; J. S. 
C. I. 1915, 34, 735. Sc‘c also K. Fischer and K. Hoesch, Ann. 1912, 391, .348. 
0. F, P. .386181, 1907; ahst. J. vS. C. I. 1908, 27, 079. 

7. Verb. K. Akad. Wet. Amst. 11, 44. 

8^ *ts. Klectrocheni 1912, 18, 180 

9. Zts. physik. Chem. 1910, 75, 585, ahst. Bull Soc Chun. 1911, 10, 
1221; Chem. Zentr. 1911. 82, I. 625; J. C. S 1911, 100, ii, 81; C. A. 1911, 
5, 1218. 

10. Zts. physik. Chem. 1910, 74, 217; ahst. Bull Soc Chim. 1911, 10, 
831 : J. C. S. 1910, 98, ii, 809; C. A. 1910, 4, 2401. 

II. Atm.J’hysik.37, 1021. 

12. Compt. rend. 1912 , 154 , 1097; ahst. C A 1912.6,2.351. 

13. J. chim. phys, 1911, 9, 10, See also Zts. physik Chem. 1910, 75, 
, 615, 621. 

14. Zts. physik. Chem. 1912, 81, 441; ahst. C. A 191.3, 7, 274 

15. Bull. Soc. Chim. Belg. 26, 207; Phk'. Roy. l)uh Soc. 13, 320. 

16. Pogg. Ann. 1847, 72, 239; ahst. Jahr. Chem. 1847-1848, 1, 05 

17. Ann. 1867, 143, 349; ahst Jahr. Chem 1807, 20, 502; J. prakt. 
Chem. 1868, 103, 186; Zts. Chem. 1808, .57, Chem. Centr. 1808, 39, 350; 
Ann. CRim. Phys. 1808, (4), 13, 499; Bull. vSoc. Chim 1808, 9, 477. 

18. Compt. rend. 1860, w, 42, Zts. Chem. Pharm. 1800, 49, Chem. 
Centr. 1860, 31, 177; Ausz. Rep. chim Pure, 2, 109; Jahr Chem 1800, 13, 7. 

19. Zts. anal. Chem. 1875, 14, 103. See Bcr. 1874, 7, 1492; Chem. 
Centr. 1875, 46, 3; J. C. S. 1875, 28, 117. 

20. J. C. S. 1880, 37, 371, ahst. Chem. News, 1880, 41, 120, Jahr. 
Chem. 1880, 33, IB. 

21. Ber. 18^, 13, 1527; Ann. 1880, 203, 255. 303; ahst Jahr. Chem. 
1880, 33, 6. 

22. Ann. 1882, 214, 181; ahst Jahr. Chem. 1882, 35, 27; 1883, 36, 72. 

23. Gazz. chim. ital. 1883, 13, 177. vSee Aim. 1883, 218, 185; ahst. 
Jahr. Chem. 1883, 36, 1134. 

24. J. prakt. Chem. 1885. 139, 481 ; 140, 523. K. P. 24007, 1900; ahst. 
J. S. C. 1. 1907, 26. 1213. F. P. 371447, 1900; ahst. J. S. C. I. 1907, 26, 340; 
Mon. Sci. 1908, 68, 79; Chem Tech Rep. 1907, 31, 149. U. S. P. 8:38350, 
1906; ahst. J. S. C. I. 1907, 26, 165; Mon. Sci. 1907, 66. 1161. Rev'.sue 
12637 thereon dated ATpril 23, 1907; ahst. J. S. C, I. 1907, 26, 634; Mon. Sci. 
1907, 66, 159. E. P. 19330, 1905, Void; ahst. J. S. C. I. 1906, 25, 865. F. 
P. 368079, 1905; abst.'-Mon. Sci. 1906, 64, 169; J. S. C. I. 1906, 25, 195. 
Hung. P. 36866, 1906. Belg, P. 187308, 1905. Aust. P. 414G1, 1909. Can. 
P. 103046. It. P. No. 97, Vol. 215, 1905. D. R. P. Anm. M. 28289, 1905. 
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O. 785 at 25°/4°, 0.797 at 2i}°/4°. Vapor pressures and den- 

sities fftr the syStem acetone -methyl-ethyl ketone have been 
determined by T. Price, ^ and for butyl alcohol-acetone-water by 
J. Reilly and E. Ralph, ^ for acetone-ether by J. Sameshima,* and 
for acetone-chloroform by A. Schulze.^ Acetone and silicon 
tetrachloride give mesityl oxide.'^ , 

, Sunlight interferes with the pemiangarfate Jest for purity in 
acetone.® , 

In addition to its wide use as a solvent of both nitrqpellulose 

F P. 4272()r), 1911, abst. J 8. C. 1. 1911, fo, 1051. Chcin. Tech. Rep. 191 P, 
35, 481 Hung. Appl. 0 -674, 1912. Aust. P. 29b. A. 1787, 1912; abst. 
Kunst 1912, 2, 460. U. 8. P. 75412.3, 1903; abst. J. 8. C 1. 1903, 22, 964, 
Mon. 8ci. 1903, GO, 173 U. 8. 1’. 790,565, 1905; abst J 8 C. I. 1905, 24, 
686 1). U. P. 1.533.50, 1901; abst. Zts ang Chem. 19()4, 17, 1697; Chem 

Centr. 1901, 75, II, 625; Jahr. Chem 1904, 57, 1168, J. C. vS. ft)(>4.86,i, 853; 
Cliem. liid 1904, 27, 538 D. R. P 1.59524, 1901, abst Chem. Centr. 19a5, 
76, II, .527; Zls ang Chem. 190.5, 18, 16,36, Jahr. Chem. 190.5-1908, 

984 J. C. 8. 1906, 90, i, 6; Chem Ind. 190.5, 28, .5:3,5. K. P. 216», 1901; 
abst J. 8. C. I. 1902, 21, 870. F. P. .317007, 1901, abst. J. 8 C. I. 19(C, 21, 
.870. Mon. 8ci. 1903, 60, IH. Aust P. 31391. It. P. 62(M2, 1901. U. S. P. 
!)87692. 1911; abst. J 8. C. I 191 1, 30, 485, Chem Tech Rep. 191 1, 35, 2,50. 
F P 14271, 1910, abst. J 8. C. I 1911, 30, 485 F. P. 417274, 1910; ab.st. 
I 8 C. I 191 1, 30, 485 Aust P of Aug 14, 1909; July 21, 1910 D. R. P. 
2224.50, 1908, abst J 8 C. I 1910, 29, 811; Zts ang. Chem. 1910, 23, 1.389; 
Wag. Jahr 1910, 56, II, 4.34; Chem. Zentr 1910, 81, 48; Chem. Zts. 1910, 
9, 1902; C. A. 1910, 4, 2875. K. P. 4863, 19a3, ab.st J. S. C. I 1901, 23, 382. 
F. P. .321121, 1902; abst J 8 C I 1901, 23, .569. F. P. 432046, 1911; abst. 
J 8 C I. 1912, 31, 21 First Add dated July 7, 1911, to F. P. 4:32046; 

abst J 8 C I 1912.31,22.5. 8econd Add to F. P. 4.32046, abst J 8. C. I. 

1912 31, 225 Third Add 1.59:33, dated Jan 4, 1912, to F. P. 4,32046; abst. 
Chem Ztg. 1912, 34, 1174. Fourth Add. 1.5894, dated April 4, 1912; abst. 
J 8. C I, 1912, 31, 1119 Fifth Add. 16316, dated April 1, 1912; abst. J. S. 
C I. 1912, 31, 1119 8ixth Add dated Aug. 5, 1912, to F. P. 4.32040T abst. 
J 8 C I 1913, 32, 2.8,3. 8eventh Add dated Sept. 10, 1912, to F. P. 
432046- abst J. 8. C. I. 1913, 32, 420 K. P 2(K)78, 191 1, same as First Add. 
to F. P’ 432046, abst Kunst 191.3, 3, 195 K P. 208.;^ 1912. K. P. 2b376, 

1912, division of 20978, 1911, abst. J. 8. C I. 191.3, 32, 1.33 K. 1 . 2^77, 

1911, same as F. Appl July .5, 1911; abst J. vS. C. I. 1913, 32, i:33; C. A. 

1913, 7, 891. Belg. P *2412.50, 2462.50, 246251, 1912. Aust. P. Anra. 120, 
Mar.’ 16, 1910, Mar. 9, 1911 

1. J. C. 8. 1919, 115, 1116, abst J 8. C. I. 1919, 38, 84.5-A. For the 
vai^or i)rcssurc of acetone, sec C. Parajpc, J. Ind. Inst. 8ci. 1918, 2, 47, 
abst J C. 8. 1920, 118, i, 369. J Reilly, W. Hickinlwttom, F H«iley and 
A 'Ihaysen, Biochem. J. 1920, 14, 229; abst. J. 8. C. I 1920, 39, 421-A, 

^ 2^*^^vSci^Pro^^Roy. Dub vSoe. 1919, 15, 597; abst. C. A- J919 13, 1^0. 
I'or acetone from calcium carbide, sec Union Carbide Co., Can. P. 1^062, 
1919.. G. Dalen, Ital. P. 126123; abst. Chem. Ztg. 1913, 37, 284. Swed. 

P. .34285; abst. Chem. Ztg. 1913, 37, 567. ' - 

3. J. A. C. S. 1918, 40, 1482; abst. C. A. 1918, 12, 2470 

4. Zts. physik. Chem. 1919, 93. .368; ab.st. C. A. 1919, U. 2476. 

I I Cirrie, J. A. C. S. 1913, is, 1061; J, C. S. 1913, IM, i, 10«. 

6. Batik, Chem. Ztg. 1910, 34 , 735; abst. J. S. C. I. 1910, 29 , 871. 
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and cellulose acetate, acetone has J)een employed as a resin^ and 
varnish solvent,^ in Sprengal explosives, artificially stoning 
wood,^ treating leather,^ manufacturing chloroform,® and as a 
substitute for alkalis in developers.^ F. Bayer & Co.® and the 
Societa “Bogatir”^ manufacture pinacone from acetone by means 
of organomagnesium compounds. C. Piest^® and G. Noyer" have 
described acetone sitbstitutes. The plastic of F. RampichiniF 
comprizes celluloid and acetone. 

Aft^r the distillation of acetone, there appears a higher frac- 
tion consisting of ethyl-metfiyl and other ketones, the distillate 
collectively being known as acetone oil. F. Reinglass’® deodorizes 
the oil by^ treatment with HCl. Acetone oil from wool washings’* 
has also beep described as a profitable source. In the manufac- 


ture of artificial’® and pure’® rubber goods, transparent nitrocellu- 

** 1. li. Pontifex, K. P. 2033, 1864. For acetone as solvent for copal 

and other resins, consult Wicderhold, Neiie Gewerbebl. f. Kurhessen, 1864 
No. 23; abst. Poly. Centr. 1864. 30 , 1245. As .solvent for Rhus vemicifera' 
see M. Wagner, D. R. P. 142514; abst. Wag. Jahr. 19a3, 49 , II, 563. 

2. Wiederhold, Dingl. Poly. 1864, 172 , 460; Bull. Soc. Chim. 1864, 
2 , 476; Neue Gewcrbl. f. Kurhessen, 1864, No. 23; Poly. Centr. 1864, 30 , 1245* 
Poly. Notiz. 1864, 19 , 214; Gewerbl. Hessen, 1864, 460, Jahr. p’harm 22 * 
88; Wag. Jahr. 1864, 10 , 603. The C. Lewis composition for removing car- 
bon wntains 60% acetone. The grease remover of R. Percy (Can. P. 186251) 
consists of acetone, acetic acid, ammonia and gasoline. 

3. T. Hawkins, E. P. 17307, 1913: abst. J. vS. C. I. 1914, 33 , ,569. D 
Westerfield and E. Rogers (Can. P. 185354, 1918) protects metals from cor- 
rosion by a coating of shellac in acetone. 

4. M. Kleinsti'ick, U. S. P. 1210491, 1917; abst. C. A. 1917, U, 697 
^ 6. Anhydrat Leder Werke, Holl. P. 2430, 1918; abst. C. A 1918 12 

Cf.Swed. P.41794, 1917; abst. C. A. 1917,11, 1765. ' 

. e. C. Rumpf, U. S. P. 383992, 385777, 393079, 1888; abst. Mon Sci 
1889, 34 , 1365. 

7. A. Luraiere and A. Seyewetz, Mon. Sci. 1903, 59 , 257: abst T S 
C. I. 1903, 22 , 510. ’ ’ 


8. E. P. 411, 22795, 1911; 14371, 1914; abst. C. A. 1915, 9 , 3326 D 
R. P. 286148, 287933, 289497, 294683, 1914; abst. C. A. 1916. 10 , 1407* 
2615; J. S. C. I. 1917, 36 , 1189. Kunst. 1914, 4 , 384'. Anon., India Rubber 
World, 1916, 54 , 556; abst. C. A. 1916, 10 , 2541. 

9. Ital. P. 136560, 1913; abst. C. A. 1915, 9 , 2797. 

10. Chem. Ztg. 1913, 37 , 299; abst. C. A. 1913, 7 , 2116. 

11. Caout. et Guttap. 1916, 13 , 8805; abst. J. S. C. I. 1916, 35 , 429 

12. D. R. P. 253984, 1911; abst. Chem. Ztg. 1913, 84 , I, 88; Zts. ang 
Chem. 1913, 26 , 174. 


13. D. R. P. 119880; abst. Wag. Jahr. 1901, 47 , II, 8; Zts 
1901, 14 , 679; Chem. Centr. 1901, 72 , 1 , 1026. 


ang. Chem. 


14. P. Baechlin, Rev Chim. Ind. 15 , 240; abst. J. S. C. I. 1902, 21 , 

1271. A. and P. Bulsinc, Bull. Assoc. Suer. Dist. 1901, 19 , 662; abst T S 
C. 1.1902,21,164. Cf. J.S.C.I. I898,17,266.485;1899,1B,292. ‘ 

15. W. Eisner ahd 0. Meyer, E. P. 9588, 1910; abst. J. S. C. I. 1910 
29 , 1121. 

16. P. Germain, F. P, 355016, 1905; abst. C. A. 1907, 1 , 1078: Mon 
Sd, 1906. es, 169; 1907. «7, 598. 
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lose films/ pyroxylin lacquers/ Jhe acetone oils have been used 
to a limiffed extent. A. Kronstein^ and H. Hibbert* have also 
advocated new uses. Detailed examination of the acetone oils 
has been published by W. Jones. ^ 

Ketones higher than acetone, as propione, butyrone, talorone, 
caprone, methyl-ethyl, methyl-propyl, methyl-butyl,* methyl- 
valeryl, ethyl-butyl and methyl-amyl ketones have been patented® 
as nitrocellulose solvents. Their solvent action deoreases with 
increased molecular weight. The mixed solvent of H. Ilibbert^ 
contains a large proportion of butyrone, that of J. Adler,® of 
•methyl acetone. Methods for the preparation of methyl-f^o- 
propyP and wobutyl tolyl ketones,’® have been described. A. 
Lassieur prepares isobutyl ketone from acetone and nickel.” 
Methyl-n-amyl ketone appears in clove oil, which dissoh^es ihom 
cellulose nitrates. Acetone oil is an excellent wood pre.se rvat^ve. 

Diacetone alcohol (4-hydroxy-2-keto-4-methylpentan) is an 
excellent solvent of a wide range of cellulose nitrates and acetates. 
The earlier researches on this body by T. Bouveault and R. 
Loequin,’^ F. Feist and H. Belart,’® R. Fittig,’® A. Franke,’^ A. 
Franke and M. Kohn,’® W. Heintz,’® K. Koelichen,”® M* Kohn,”’ 

1. G. de Briaillc.s Swks P. 42338, 1908. 

2 K. Crane, K P. 6542, 6.'>t3, 1892; abst J. S. C I 1893, 12, 364, 374. 

3. U. S. P 833063, 1906; K. P. 1386, 1901, abst. J S C I. 1901, 20, 
485, 1906, 25, 1057. 

4. Can. P. 171961, 1916; abst C. A 1918, 12, ,588 

5 J S C. I. 1919, 38, 108-T; abst. C. A. 1919, 13, 1687. • 

6. A. Seher. V S. P. 470451, 1892, ab.st J A C S 1892, 14, 73 

7. U. S. P. 128:1183, 1919, abst. C A. 1919, 13, 187. Cf IJ P .5408, 
1914; abst. C A. 191,5, 9, 2291. For production of methyl-ethyl ketone 
from «-butyl alcohol, refer to A. King, J. C. S. 1919, 115, 1404, abst J. S. 
C. I, 1920, 39, 134-A: C. A. 1920, 14, 1,521. 

8. U. S P, 1147066.,1915:abst C A 191,5,9,2460 

9. Badische Anilin & Soda Fabrik, K. P. 10826, 191 1 > abst. C A 
1912, G, 3020; J. S. C. I, 1912, 31, 605 

10. E. Mallmann. E. P. 4018, 1894; abst J. S. C. I 1894. 13, ,570. 

11. A. Lassieur, Corapt. rend. 1913, 15G, 795; abst J. S C. I. 1913, 
32, 379. 

12. Schimmel's Report, April 24, 1902; abst. J S C I. 1902, 21, 791. 

13. Hdntsch & Co., D. R. P. 2,37150, 2,39697, 1910, abst. C. A. 1912, G, 
1977, 2160: Zts. ang. Chem. 1911, 24, 2288. 

14. Ann. Chim. Phys. 1910, (8), 21, 407; abst Chem Zentr. 191 1, 82, 1, 
126. • • , 

15. Ber. 1895, 28. 1817; abst. Chem. Ceiitr. 1895, GG, II, 479. 

16. Ann. 1859, 110, 34; abst. Jahr. Chem. 18,59, 12, ?ji2. See also Jahr. 
Chem. 1859, 12, 347. 

17. Wien. Akad. Ber. 110, lib, 906; abst. Jahr. Chem. 1901, 54, 630. 

18. Ber. 1904, 37, 470; abst. Chem. Centr. 1905, 7G, 1, 347. Monatsh 
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M Kolin aiul F. Bum,' F. Kus{er and E. Heberlein,^ M. Kohn , 
and (i 'Lmdancr,' ]. Letnaire,* A. Eipp,‘ A. Lipp and ErScheller/ 
W. Wisliceniis/ N. Zelinsky and J, Zdikow,* have led to practical 
methods of commercial manufacture by J. Hertkom, A. Hoff- 
mann,"' C. Crockett" and W. Doerflinger.^- 

Metkyl Alcohol. In general, methyl alcohol is a better 
solvent of tln^ celfulose nitrates than is ethyl alcohol, and in 
addition wiil dissolve a wider range of these^esters than will the 
next liigher alcohol in this series. It often happens in a series of 
' homologous bodies in organic chemistry that the lowest member 
^exhibits properties entirely different from the rest, so that gen- . 
eralizatjons as to the deportment of a homologous series can 
seldom be# made with acairacy if based upon that of the lowest 
ipember. In this respect methyl alcohol is typical. In general 
^he ^)lvent capacity for the nitric and acetic esters of cellulose 
diifiinish with increased molecular weight of alkyl alcohol, i. e., , 

1900. 27 , 1007; 1007, 28 , 007. ahst. Chem Ceiitr 1007, 78 , I, 027; II, 1500. 

10 Ann lH7:i. 169 , 114; 1875, 178 , :M2. ahst J C. v8. 1874, 27 , 145, 
1870, 29 , 205, Jahr CIkmii 1875, 28 , 281 

20, Zts. physik Chem. 1000, 33, 120, Jahr Chem 1000.43,780 

21. Monatsh 100.2.24,705, 1008. 29 , 500, 101.2, 34 , 770; ahst Jahr 
Chem 1002, 54 , 071, 1005 1008. II. 1008, Chem Centr. 1004 , 75 , I, 1.58; 
1008, 79 , (I, 10.27; Wein. Akad. Her 112 , 000, C A 101.2, 7 , 2542. 

1. Monalsh. 1000, 30 , 720; ahst Chem. Zentr. 1010, 81 , I, 054 

2. Zts anorK Chem. 1005, 43 , .52, ahst. Chem. Centr 100.5, 76 , 1, 498 

3 Wein Akad. Her 111 , lib, .5.58, ahst Monatsh. 1002,23, 747, Jahr 
Chem 1002, 55 , 1002 

4 Kec trav. ehim 1910, 29 , 22, Bull. Roy Belg, 1000, 8.2, C. A. 
lOU), 4 , 1484; Jahr. Chem 1009, 62 , 108 

5. Ann. 1.80.5, 289 , 17.2; J C vS. 1,800), 70 , i, 217. vSee Her. 1892. 25 , 
2190; ahst. J. C S. 1.892. 62 , 124,2. 

0. Her. 1000, 42, 1900, ahst J. C S 1900, 96 , ii, 451 

7. Zts. f. Chem. 1800, 12 , 224, ahst. Jahr. Chem 1,800, 22 , 514. 

8. Her. 1901, 34 , 28.50; ahst. Chem Centr. 1901, 72 , II, 080. 

9. U. vS. P. 1030177, 1912, 1). R. P. 2.58057,, 1011, ahst. C. A. 1913, 7, 

28;i0. c 

10. 1). R. P. 22907.8, 1909; ahst J. S C. I. 1010, 30 , 307; C. A. 1911, 

5 , 25.25, ahst. Chem. Zentr. 1911, 82 , I, 275, Jahr. Chem. 1909, 62 , 320; 
Wag. Jahr. 1011, 57 , I, 13; Zts. ang Chem. 191 1, 24 , 100; Chem. Ind. 1911, 

34 , 82; Chem. Tech. Rep. 1911, 35 , 40 U. vS P 1082424, 191.2; ahst. C. A. 
1014, 8 , 788; J. vS. C. I. 1914, 33 , 10.2; Mon. vSd 1914, 00, J. A. C. S. 1909, 31 , 
722; nl).st. Chem. Zentr. 1909, 80 , II, 797. 

11. U. S. P. 1075284, 1913; ahst C. A. 1913, 7 , 4940; J. S. C. I. 1913, 

32 , 1030. 

12. U. S. P. J100.2438, 191 1 ; 1000474, 1913, K. P. 11728, 1911; \). R. P. 
240907, 1910; Can. P. 1305.28, 1911; ahst. C. A. 1912, 6 , 2,529; 1913, 7 , 2994; 

J. S. C. I. 1913, 32 , 800. The pyroxylin composition of W. Doerflinger 
(U. S. P. 1320458, 1919; ahst. C. A. 1920, 14 , 234) consists of pyroxylin 
.^0 lbs., castor oil 40 lbs., methyl-ethyl ketone 28 gal., «-biityl alcohol 25 
,gal., and benzene 42 gal. 
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ethyl alcohol being a better sojvent for the cellulose esters than 
the next ^higher m^ber. propyl alcohol, but such deducUons are 
fallacious when comparing methyl with the higher alcohols in 
this series. The lower nitrated celluloses are soluble with a small 
residue in methyl alcohol, but nitrwottons may be produced which 
are entirely soluble in this alcohol. The points of inferiority 
from a solvent point of view of methyl alcohol is the Ibw boiling 
pofnt, pronounced hygroscopicity, ready miscibility^ with water in 
all proportions without turbidity, and rapid evaporal^c capacity. 
Notwithstanding these defects, metli>^l alcohol is used in iiflmense 
quantities in pyroxylin mixtures. * 

The early history of the rise and expansion of life nitrocellu-* 
lo.se art is intimately associated with methyl alcoliol. ♦ In the 
period from 18o() to 1885 appear the processes and diMosures of 
J. Schlossberger,* M. Plessy and I. vSchluniberger,^ C. Bqrce.Vf*! 
H. Kenyon,^ G. Kraemer,^ and J. vStevens,'' and in which 
alcohol forms an essential constituent. * 

In the period 1886 to 1900 much activity was disjilayed in 
determining the physical constants, reactions and solvent be- 
havior of this paralTm alcohol, as reflected in the writings and 
patents of vS. Challoner,^ R. Weiss, W. Hartley,''' Ivastman Dry 
Plate and Film Co.,"' F. Alkier,'' C. bees,*'^ H. bandolt,''’ J. van 
baar,'^J. Kuenen and W. Robson, 'HF Kahlbaum,"*’ II. Jones, 

1 Ann. 1849, 73, 212, abst Chem Centr. 1K50, 21, 1.47, Jahr Cliem 
18.")0, 3, 503. 

2 Hull vSoc Ind Mulhousc. 18.54, 122, abst DiiikI Poly 185.5, 
131, 3.58, Chem. Tech Mittli 18.52-18.54, 10.5; F^oly. Centr 1851, 20, 94(» 

3 I ’. S P. 118787, 1871. 

4 Iv. P 3987, 1882, abst J. ,8 C 1. 1882, 1, .38.5. 1.88.3, 2, 2.87 

5 Her 1880, 13, 100, Zts anal Chem. 1.880, 19, 498, abst Chein 

Ztg 1880, 4, .391, Chem Ind 1880, 3, 2.84, Jahr Chem 1,880, 33, 1207, 
Chem Centr. 1880, 51, 427, Bull. Soc Chim 1880, 34, 01.8 

0 U. S. P 209.34.5,, 18.82, 478.543. 1.892, abst. J Soc Dyer.s Col 1892, 

8, 100; J. A C S. 1892,14,289. t 

7. K. P. 100.3,5, 1888, abst J. vS. C I 18.88, 7. 790, 1.8.89, 8, 8; 1.890, 9, 84 

8. E. P 98.3.5, 1888, abst J vS. C I 18,89, 8 , 097 

9. Chem. News, 1892, 66, 298; J. C. .S, 1893, 63, 2.50, abst Chem. 
Centr. 1892, 64, I, 76. 

10. D. R P. 59267; abst. Ber. 1892, 25, 201-R. 

11. E P. 1514, 1890; abst. J. .S. C I 1890, 9, 237, 3.50, ,540. 

12. Phil. Trans. Roy. Soc. 1898, 191A, 399, 42.5, 440, abst. Zts. 
physik. Chem. 1899, 28, 3.36. 

13. * vSee G. Kahlbaum, Zts physik. Chem 1898, 26, 6.50 

14 Zts. physik. Chem. 1900, 31, 6; abst. J. C. S 1900, 78, ii, 189. 

15. Zts. physik. Chem. 1899, 28, 350; abst. J. C. S.d899, 76, ii, 356. 

16. Zts. physik. Chem. 1898, 26, 650; abst. J C. vS. 1898, 74, ii, 5.56. 

17. Zts. physik. Chem. 1899, 31, 114; abst. J. C. S. 1900, 78, ii, 187. , 
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A. von Hemptinne and A. Beljacrt,’ A. von Hemptinne,* F. 
FrammJ P. Dntde/ J. Dewar and J. Fleming/ G. Carrara/ J. 
Briihl/ S. Bigelow/ N. Basset/ R. Abegg and W. S^itz/^ S. 
Arrhenius, “ H. Weber, vSpring,‘^ V. Rothmund,*^ P. Morretto/® 
M. Mond, W. Ramsay and J. Shields,^* and N. Menschutkind^ 

Frorf 1901 until 1910 the volume and importance of research 
on this body was considerably augmented by the uses whicn had 
l)een brought to the attention of technicians in this field by the 
disclosures d their predecessors, and this iij turn is shown by 
the idrtis, processes and formulae in which methyl alcohol either 
^ alone, but more generally in combination, fouiKl use as a solvent 
jn conjunction with other fluids to impart selective properties. • 
The pri;?cipal steps in advancement chronicled during this period 
are reflected in the researches of K. Loomis,*® M. Levi, A. Laden- 
biJrg and E. Krugel,^ C. Kullgren,^* L. Kahlenberg and A. Lin- 
H. Jones and C. Lindsay,^® H. Jones and F. Getman,“ G. 

*' 1. Zts. physik. Chcm. 1899, 28, 231 ; abst. J. C S. 1899, 78, ii, 359. 

2. Zts. physik. Chcm. 1898, 25, 285; abst. J. C. S. 1898, 74, ii, 28t 

3. Arch.ges. Physiol. 1897, 68 , 144; abst Zts. physik. Chem. 1898,25,373. 

4. Zts. physik. Chem. 1897, 23, 207; 1898, 26, 490; abst J. C. S. 1897, 
72, ii, 438. 

6. Psoc. Roy. Hoc. 1897, 61, 358; abst. Zts. phy.sik. Chem. 1898, 24, 
555, .561; 25, 372. 

6. Gazz. chim. ital, 1896, 26, I, 119; abst. Zts. physik. Chem. 1898, 
26, 571. 

7. Zts. physik Chcm. 1899, 30, 1-153; abst. J. C. S. 1899, 76, ii, 735; 
1900,78, ii, 11. 

8. Zts, physik. Chcm. 1898, 26, 528, abst. J. C. vS 1898, 74, ii, 506. 

9. E. P. 24013, 1898; abst. Chcm. Ztg. 1900, 24, 240; Mon. Sci. 1900, 
56, 214. 

10. Zts. physik. Chem. 1899, 29, 246; abst. J. C. S. 1899, 76, ii, 623. 

11. Zts. physik. Chem. 1899, 31, 226, 227; abst. J. C. S. 1900, 78, ii, 201. 

12. Zts. physik. Chem. 1899, 28, 336. vSee also Phil. Trans. Roy. Soc. 
1897, 191A, 399. 

13. Rec. trav. Chim. Pays-Bas, 1897, 16, 1 ; abst. Zts. physik. Chem. 
1898, 27, 177. 

14. Zts. fhysik. Chcm. 1898, 26, 456, abst. J.*C. S. 1898, 74, ii, 603. 

15. Nouv. Cimcnto, 1897, 6, 198; abst. Zts. physik. Chem. 1899, 28, 160. 

16. Zts. physik. Chem. 1898, 25, 669; abst. J. C. S. 1898, 74, ii, 599. 

17. See Zts. physik. Chem. 1899, 28, 677; 1900, 34, 154. 

18. Zts. physik. Chcm. 1900, 32, 588, 589, 591; abst. J. C. S. 1900, 78, 
ii, 335. 

"19. Gazz. chim. ital. 1901, 31, II, 513; abst. Zts. physik. Chem. 1902, 
41,110. 

20. Bcr. 1899, 32, 1818; abst. Zts. physik. Chem. 1900, 31 660. 

21. Zts. physik. Chqm. 1901, 37, 618; abst. J. C. S. 1901, M, ii, 496. 

22. J. Phys. them. 1899, 3, 26; see Zts. physik. Chem. 1903, 43, 437. 

23. Amer. Chem J. 1902, tt, 329; abst. Zts. physik. Chem. 1904, 47, 239. 

24. Amer. Chm J. 1900, 23, 89, 512; abst. Zts. physik. Chem. 1904, 
43,454. 
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Just,* G. Heinrich,^ J. van’t T. Hanmer,^ W. Hoskins,^ 
W. Gilbody and Q. Sprankliii,''kL. Goiiy," P. Guye and 1. Pridc- 
rich,*C.buldberg,^G. Fraps,*®H. Euler,** A. Duiistan,*^ P. Drcyer,*"* 
C. Dobson,*^ F. Davis, *^L. Crismer, *** M. Centnerszwer,** G. Carrara 
and M. I^evi,*® G. Carrara and A. Coppudoro,*'-* P. Ruhler,'^’ B. de 
Bruyn,^* P. Brandi and de Baudry D’Asson,‘'C. Broughton,''^ P. 
Boedke,*^ E. Beckmann, Berthel()t,“K.B:jdeker,'-Df. Amagat,-*^ 
S.* Young and E. P'ortey,^** R. WolfTenstein,^ Whatnioiigli,'** 

E. Weed,**^ P. Walden, P. Waldenand M. Centnersz\fer,^* B. Viola 

• 

1. Zts. physik. Chem. 1901, 37, ll.W; abst J C. S 1001, 80, ii, m. 

2. Zts. phy.sik;Chcm. 1001, 37, 227; J C. S 1000, 78, ii. 707 

3; Sec Zts physik. Chem 1904, 49, 207. 

4. K. P. 24320, 1903; abst J. S. C. I. 19(M. 23, 97K 

5. U. S. P. 770403. 19{M;abst J. S C I 19(H, 23, !>90, J A t. S 190.'). 

27R, 299. • 

0. J. C. S 1902, 81, 787: abst Zts physik Chem 1!K)3. 43, 12.3 

7. Compt rend, 1901,133, 1301, abst Zts j)h>sik Chem 

7.5.3. • * 

8. Arch. sci. phys Geneva, 1900, 9, 22, abst Zts physik Chem ^90, 3, 
46, i72. 

9. Zts. physik. Chem 1900. 32, 121 ; abst J C S ll>00. 78, li. 2(M 

10. Amcr. Chem J, 1901, 25, 20, abst J S C I IlMIl, 20, 2.’)7 

11. Zts. physik. Chem. 1901, 36, 408. abst. J C S 1901. 80, ii. 307. 

12. Zts. physik. Chem. 190-1, 49, .')9.5; J C S 190-1, 85, 817, 86, ii. 80.3 

13. Zts. physik. Chem. 1904, 48, 472. abst J C S' l'»04. 80, ii. 011. 

14 U.S. P. 7711.3.5, 1904; abst J S C I 1901,23,1111,] AC S. 

190,5, 27R, 432. 

15. U. vS. P. 774049, 1904.. 820 107, PM)0. abst J S C I 190-1. 23, 1 14.3, 
1900, 25, 939; Chem Zts 1900,5,49.5 

10 Bull. soc. ehim. Relg 190-1, 18, 18. 128. abst I S C 1 1901, 23, 
877; Jahr. Chem. 1904, 57, 8.54, Bull. S(X' Clmii 1901. 32, 01 1 , Chem Ceiitr 
1904, 75, 1, 1479. 

17. Zts. physik. Chem. 190-1, 49, 20<3. abst J C S 1901, 86, ii. 70» 

18 Gazz. chitn ital 1900, 30, 11, 197; abst Zts phvsik Chem 1!H)1, 
36, 105. 

19. Mem. R, Acca. d’bincci, 1901, 317, abst. Zts physik. Chem. 190.3, 
44, 380. 

20. Zts. aiig. Chem 1901, 14, 010, abst J S. C I 1901,20,-8.8.5. 

21. Zts physik. Ch^ 1900, 32, 85, abst J C. S 1900, 78, ii, 200 

22. E. P. 8923, 1901 ; abst. J. S C. I. 1902, 21, 782 • 

23. r. S. P. 7717(X), 1904; abst. Chem. Zts. 1904, 3, 812, J. SCI. 1904, 
23, 1023; J. A. C. vS. 190,5, 27R, 373. 

24. Zts. physik. Chem. 1904, 48, 341; abst J. C. S 19()4, 86, ii, .542 

25. Zts. physik. Chem. 1900, 34, 000, abst J. C S. 1900, 78, ii, 71, 1901, 

80,53,81. 

26. Compt. rend. 1900, 130, ,50.5; abst. Zts. plrysik. Chem 19(K). 35, 103. 

27. Zts. physik. Chem. 1901, 36, 329; abst. J C. vS 1901, 80, ii, 220 

28. See C. Guldberg, Zts physiC Chem. 1900, 32, 1 19. 

29. * J. C. S. 1902, &1, 739; abst. J. S. C. I. K)02, 28, 720; Zts. physik. 
Chem. 1903, 43, 124. 

30. E. P. 11712, 1903; abst. J. S. C. I. 1904, 23, 4.30. 

31. Zts. physik. Chem. 1901, 30, 183; abst. J. C. S. 1902. 82, ii, 125. 

32. E. P. 4355, 1903; U. S. P. 804358, 805174, 1905; abst. T. S, C. I. 
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TECHNOWGV OF QBUUl,u:stS tfSiJfKS 


audU. MoWenke,' S. Tymstra,'“ Stritar and H. Zeidler/ M, 
stritar/ 1 Skirrow,* E. Siermanni A. SchiikaTew/ W. Sagrebin/ 
W. Sagrebin and N. Menscliutkin,® Rotten,'" J. Roake," R. Rein- 
ganum,'" W. Ramsay and B. Steele,'" 1 . Puccianti,*'' A. Prescott,'" 
T. Patterson,'" W. Perkin and A. Williams," A. Noyes and G. 
vSammctt,'*S. Mulliken and H..Saiddcr,"’R. Muller, “Z. Minozzi,"' 
K. Meyer, 2*J. Malloncc/'^ B. and M. Lyster,"** A. Leach and H. 
Lyth^oe,^'' I). Lfince^aiid H. KIworthy,"'’ J. Kuenen,^^ W. and T. 
James, W. Fferper,^®C. Hammatt,*'*" J. and B. Qilay,^* G.Ouerin,^^ 

1903, 22, m; 1905, 24, 1220; 1900, 25, 12 

• 33. Zts. physik. Chem. 1903, MS, 172, abst J C. vS. 1904, 8S, ii, 227. 

34. Zts. physik. Chem 1901, 39, 501, abst. J. C. S. 1902, 82, ii, 245. 

. I. U. vS. 1>. 707090, 707091, 1904, abst J S C I. 1904. 23. 801. 

2. Zts, i)hYsik. Chem 1904, 49, 353, abst J C. vS. 1904, 88, ii, 099. 

3. Zts. anal. Chem 1904, 43, 3X7; abst J .S C I 1904.23,841. 

4. Zts tnal Chem. 1904, 43, 401 ; abst J S. C I 1904,23,841 

5. Zts. physik, Chem 1902, 41, 151, 15(i, abst. J. C. S. 1902, 82, ii, 000. 

^0 ,Chem. Ztfi. 1901, 25, 1158, abst J S C I 1902, 21, 104. Cf 

Jra.-cJ. 1901,20, 977. 

Zts. i)hysik. Chem 1903, 44, 554, 558, abst J C. vS. 1903 . 84, ii, 
710. 

8. J. Russ. Phys. Chem. Hoc 1899, 31, 19; abst. Zts physik. Chem. 
1900, 32, 040. 

9. J. Russ Phys. Chem vSoc. 1899, 31, 19, abst Zts phy.sik. Chem 
1900, 34, 151; J. C. S. 1899, 76, ii, 735; Chem Centr. 1X99, 70, T, 1059 

10. Ret. Prod Chim. 3, 357; abst J .S C 1 1901.20,004 

11. U.S.P. 700.373, 1902; abst J vS C I 1902,21,905 

12. Zts. physik. Chem. 1904, 48, 703; al)>t J C S. 1904, 88, ii, 045 

13. Zts physik Chem 190.3, 44, 3.5.3. 305, .300. 705, abst J. C S. 1903, 

84, ii. 035. 

14. Nouv. Cimeiito, 1900, 11, 241; abst Zts phy.sik. Chem. 1901, 39, 
371. 

15. Pharm. Arch 1901, 4, 80; abst. Chem Ztg Rep. 1901, 25, 240; 

J. S.4:. I. 1901.20,1030 

10. J. C. S. 1901, 79, 107, abst Zts physik Chem 1901,37,032 

17. li. P. 22381, 19(44; F. P. .347440, 1904; ab.st J S C. I 1905, 24, 
.344, 1028, Chem. Ztg. 1900, 30, 178, Mon. vSei. 1907. 87, 110; 1908, 88, 055. 

18. Zts. phvsik. Chem. 1902, 41, 15. abst J C vS 1902, 82, ii, 498. 

19. Amer. Chem. J. 1900, 24, 444, abst. J 8. C I. 1901. 20, 71. 

20. Zts. ang. Chem 1910. 23, 3.52; abst Chem. Zentr 1910,81,1,1275. 

21. Gaz. •him, ital. 1899, 29, 1. 421 . Zts physik. Chem 1900, 32, 411. 

22. Zts. phvsik. Chem 1900, 32, 15, 10. 25, .30; abst J. C. S. 1900, 78, 
ii, 203. 

23. U. S. P. 700717, 1904; abst Chem Ztg 1904, 28, 801, Chem. Zts. 

1904, 3, 738; J. A. C. vS. 190.5, 27R, 198 

24. U. S. P. 941041. 1909; abst. Chem. Ztg. Rep. 1910, 34, 19, J. S. 

C. I, 1910, 29, 13. 

25. J. A. C. S. 1905, 27, 904, abst J. S. C I 1905, 24, 943. 

20. K. P. 7297, 1900; abst. J. ,8 C I. 1907, 28, 107; C. A. 1907, 1, 1193. 

27. Phil. Mag.-1903,J6, 0.37; abst Zts. physik Chem. 1905, 50, 5»0. 

28 U. S. P. 813302, 1900; abst. J. vS. C. I. 1900, 25, 309; Chem Zts. 1900. 

5, 185. 

29. U. S. P. 789691, 1905; abst. J. S. C. 1. 1905, 24, 613. 

30. U. S. P. 843599, 1907; abst. J. S. C. I. 1907, 28, 402; C. A. 1907. 1, 

918. 
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I 

J. Gyr/ G. Frankforter,^ Z. Fiyeash and C. Leonard, Z.^Fivcasli,^ 
T. Duiffean,® H. Doughty,*' A. Doroszewski and S. Dworzanczyk', 
W. Danner,® H. Chute,® J. Bruhl and II. vSchroder,'® N. 
Whitehouse and N. Beetlestone,'' J. Wolff, H. de Vallande,’® 
R. vStrohbach,'^ S. vSmith andT. Harden,'-’ H. Schmidt,'* W. Rosen- 
crans,'^ P. Pikos,'® Pages, Camus et Cie ,'® Orljafacer Chcm. 
Fabrik, J. and A. Muller,-'*' and E. Orlow.-' * • 

31. K. P. 1977:; 1909; abst J S. C I 1910, 29, ^.S3. « 

32. J. pharm. cnirn 1907, 25, 97, al)st J S C f 1!>07. 26, lOil 

1. Ber 1908, 41, 4322; abst J S Cl I. 1909, 28, 40, C A l!«)9. 3, (m1 

2. U. S. P 875342, 1907, abst J S C I 1908, 27, 115 • 

3. U. vS. P. 890418, 1908, abst J vS C I 1908, 27, 743, Chcm Ztg 

Kcp. 1908, 32, 428. . 

4 U. S. P 789271, 1905; abst J S C 1 l!»05. 24, 013 

5 U. S. P 782953, 1905, abst J S. C. I 1905, 24, 271,Vlicin Zts. 

1905, 4, 184 • 

6 r. S. P 930274, 1909; abst J S C I 1909, 28, 993, C A 1909^3, 

2027 

7 J Puss Phys Chcm Soc 1908, 40, 887. abst Chcm Zc’i^i^lTU)8. 

79, II, 1509 J Russ Phys Chcm Soc PM)*.), 41, !)51 . abst Chcm f.cntr 

1911, 82, 1, 150 J Russ Phys Chcm vSoc 1911, 43,40, abst. Chcm Zciitr, 

1911, 82, I, 1407, J C S 1911, 100, i, 14 See also A Doros/ewsky and 1{ 

Polansky, Zts physik Chcm 1910, 73, 193 A Doros/ewsky and M Rosh- 
(Icstvcnsky, J Rnss Phys Chcm Soc 1909, 41, 977. abst Chcm Zciitr 
1910, 81, I, 154, J S C I 1910,29,173,] C S lOtHI. 90, i 808 Cf S 

Yonng and K. Fortcy, J C S 1902, 81, 717, abst Chcm Centr 1902, 73, 

II, 103 P. Klason and Iv Norhn. Arkiv f Kcnn. Mm och Ocol 1900. 2, 
II, 1481; abst. Jahr Chcm. 1905-1908. II, 173, J S C I 1900. 25, 1172 
W Dittmar and C. Fawsitt, Trans Roy Soc Fdinb 33, 501», abst J C S 
1889,56,578;] S C I 1888,7, 510.7)81 

8 I) S P. 88.3(K)l, 1908, abst ] S C 1 1908.27,439 

9 r S P 8249(K'). 1900, abst ] S C 1 1900, 25, 821 V S P. 
893781, 1908; abst ] S C I 1908, 27, S.-)!) V S P 9.39980, 1909, abst 
C A 1!)10, 4, 495, Chcm Ztg Rep 1909, 33, 047. C S P 1 250282* 1 9 1 7 , 
abst C. A. 1918. 12, 532, ] S, C I 1918. 37, 118-A 

10 Zts physik. Chcm 1905, 50, 10, 34 vSc-c also Her 1902, 35, 4030; 
1904,37, 2512 

11 K P. 4274, 1900, abst ] S C I 1907. 26, 1 13. C A 1907.1,927. 

12 Bnll Assoc Chim .Sner Dist 1907, 24, 1023, abst ] S. C I 1907, 

24, 939. • 

13 F. P 372903, 1900, abst ] S C I. 1907,26,522 • 

14 F P. 380424, 1908, and addition dated ]nnc 10. 1908, abst ] S. 

C, I. 1908, 27, 079, 1105 

15. F P 369016 

10. U. S. P. 88518.3, 1908. abst ] S. C 1 1908, 27, 490. Mon Sci 
1908, 69, 120; C. A. 1908, 2, 2018 

17. U S. P. 79.3542, 1905, abst. J. A. C vS. 1900, 28R, 80; ]. S. C I. 
1905, 24, 838. _ 

;3. Zts. ang. Chcm. 1909, 22, 2036; abst J S C. I 1909, 28, 1118 

19. F. P. 375314, 1906, and addition dated Apri 3, 1907; abst. J. S. 
C. I. 1907, 26, 920; 1908, 27, 079 

20. F. P. 357432, 1905; abst J. S C I. 1906, 26, 117, C. A 1907, 1, 
039, 665; Mon. Sci. 1900, 65, 126; Chcm Zts. 1906, 5, 17. 

21. J. Russ. Phys. Chem. Soc. 1907, 39, 855; 1908, 40, 796, abst. Chem. 
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G 

Froiji 1910 up to tile present , time the activities in this field 
of cellulose ester usefulness have, in general, been mainly confined 
to devizing suitable combinations of the low methyl alcohol with 
high boilers and plastifying combinations, in order to take advan- 
tage of tHb solvent power of the methyl alcohol, while at the 
same time fninimizin^ the objectionable properties caused by the 
speedy evaporation and well marked hygroscopicity. As repre- 
sentative of tile tendencies in recent years may be cited the con- 
tributions of B. Lacy,’ F. Kfirber,^ T. Kennedy and F. Heckel,® 
Klason, G. von Heidenstam and E. Norlin,^ Sauerstoff u. 
^tickslolT Ind. Ilansmann & Co.,-* Holzverkohhmgs- Industrie 
Akt.-Ges*® C. Henry, ^ J. Ilctper,* L- Hawley,® L. Hawley and 
R. Palmer, ‘an. Gibbs,” T. von Fellenberg,” S. Dnshman and J. 
Bajn^^G. Denig^s,” J. Christensen,”). Christiansen,” W. Bone 
Davies,’^ J. Blanksma,” Iv Bertini,” F. Baker, ^ C. Basker- 


Zentr. DOS, 7S, I. tU; II, 1400, J. S. C I lOOS, 27, 130, 1170. See also 
J. S. C. T. 1007, 26, 7)44. 

1. U. S. V. 125307)7), lOlH; Norw P. 20837. 1010; Swod. P. 40405, 
1010; Holland P. 2581, 1018; ahst C A. 1010, 10, 1010, 1018, 12, 702, 1010, 
13, 230. 

2. Anfi Phvsik 1012, 37, 1021 ; ybst J C. S 1012, 102, ii, 538. 

3. S P. 000037). 1010, ubst J. S C T 1010, 29, 1105; C. A. 1010, 
4,3200:Chcm Zt^ Rep 1010,34,515. 

4 Zts. auR. Chetn. 1010, 23, 1252; abst J S C 1. 1010, 29, 871. See 
also Arkiv. Kemi. och Geol 1008, 3, 1; abst. Cheni. Zentr. 1009, 80, I, 100, 
J. S. C. I. 1009, 28, 132. 

5. Aust. P. 47233, 1011; I). R. P. 214155; abst Chem Zentr 1009, 

80, II, 1510; C. A. 1010, 4,400. 

0 F. P. 1.5.5345, 1013, and addition dated April 20, 1013; abst. J. S 
C. I. 1013, 32, 037, 10.50 

7. F. P. 400003, 1013; abst J. C I 1015, 34, 72 

8. Zts Nahr. Gennssm. 1012, 24, 731; abst. J. vS. C. I. 1913, 
32, 103 

9. U. S, P. 11(H')707. 1914, abst. C A 1014, 8 , .3.302; Mon. Sti. 1014, 

81, 18(5. 

10 F.iRhld Inter. Coiir Appl. Cheni. 1012, IV, 6, 138; Bull. No. 129. 
V. S. Dept ARrio >Sept 10, 1014; abst. J. 8. C I. 1012, 31, 86.5. 

11. Philippine j. Sci 1012, 7, 57; abst. ]. S. C 1 1012, 31, 1053. 

V2. Mittli. Lvhensm tlyR. 1014, S, 172; abst. C. A. 1014, 8, 3481 

13. J. S. C. I. 1013, 32, 5.54 

14, Bull. iloc. Chim. lOlO, 7, 051 ; abst. J. S. C. 1. 1910, 29, 1325. See 

a/so T Sa/jalitschka, Pham. Zentralh. 1920, 61, 78; 3 ■ 

39, 245-A, C A 1020, 14, 1047. G. Jones, Chem. Ztg. 1915, 39, 389. 

15 Iv. r. 27)419, 1913; 13260, 1914; abst. J. S. C. I. 1914, 33, 
191.5.34, 199; Ann. Rep. St)c Chem. Ind. 1916, 1, 169. , , ^ , loio 

10 V S P. 1302011, 1919; K. P. 125946, 1919; abst. J. S. C, I. 

38, .S77-A; 1920, 39,*:L50-A; C. A. 1919, 13. 1861, 2219. Can. P. 193^5 
1911). Dan P. 24047, 1919; abst. C. A. 1920, 14, 1122. Norw. P. 30784, 19 
17 J. C. S. 1914, 105, 1691; abst. J. S. C. I. 1914, 33, 766. , 

. 18. Chem. Weekblad, 1913, 11, 26; abst. Chem. Zentr. 1914, ^ 
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'I 

^ ville,^ K. Arndt, ^ J. Timmermaps,^ R. Vivario,^ C. Volijey,^ I). 
Tsakalottis,® 0. Stem,’ C. Schaffer,* p. Richter,® A. Rinck,'® T. 
Rigby, 0. Andrew and Wetcarbonizing, Ltd.,’* P. Raikow,’’ H. 
Rasche,** L. Pissarshewski and P. Trachoniotow^ski,’^ R. Palmer,’*' 
“Montania” Brennverwertung Oes.,’*'* C. Manzoff,” J. I, 2 ?wTence,’* 


574;J.S. C I. 1914.33,329. • 

19. F. P. 443065, 1912; K P. 2317, 1912, ahsl J>S C I 1912. 31 , 864. 

977f ’ 

20. J. C, S. 1912, 101 , 1411. For the specific coiuluctiviiy of absolute 
methyl alcohol see K. flartwig, Weid Ann Phys 1888, 33 , 60. K Holland, 
Weid. Ann. Phys 1893, 50 , 263 B Volhiicr. Wicd Ann Phvs 1894, 52 , 
329. C. Cattaneo, Rend. Compt R Acad d Roma, 1895, 72 , II, 6.3; G ’ 
Carrara, Gazz chim ital 1896, 25 , 124, 1897, 27 , I. 421, 433 N. Zelinsky 
and S. Krapiwin, Zts. physik Chem 1896, 21 , 37, cf Gaz/ chim ital. 1897, » 
27 , 1, 424. L Kahlcnberg and A Lincoln, J Phys Chem 1899, 3 , 26 

R Dennhardt, Wied Ann. 1899, 57 , 329 11 Patten, J Phvs Cht?m 1902, 

5,561,568 H. Jones and C, Lindsay, Amer Chem j 1902,18,339 G. 
Carrara and M. Levi, Gazz chim ital 1902, 32 , IL 42 P Walden, Zt^. 
physik Chem. 1903, 46 , 108, 109 For detection of methyl alcohol 
A Gettler, J. Biol Chem 1020,42,311 The analytical chemistry of 
alcohol is discussed by H Bauer in a pamphlet issued as part of the “Sartm- 
iung. Ciiemischer uiid chemiselier Vortrage,” by W Herz Cf. P. Hasse, 
Pharm Zentralh 1920, 51 , 117, abst C A 1920,14,2144 

1. L Ind. Fng. Chem 1913, 5 , 768, abst C. A. 1913, 7 , 3660; J. S. C. 

I. 1914, 33 , 768. Methyl alcohol is also known under the names of "Co- 
lumbian Spirits," "Colonial .Spirits," "Manhattan Spirits," "Green Wood 
Spirits," "Standard Wood .Spirits," "Pro .Spirit," "Wood .Spirif," "Wood 
Naphtha," "I^roxylic Spirit," "Centennial Spirits," "Synthol," "Eagle 
Spirits," "Hastings Spirits," "Wmwl Alcohol," etc 

2 Chem. Ztg 1912, 35 , 1350, abst J S C 1. 1912. 31 , 1350, 

3. .Sci. Proc. Roy. Dubl Soc 1912, 13 , 326, Bull. s<k' chim. Bclg. 
1912,25,207. 

4, J, Pharm. Chim 1914, 10 , 145; abst. J, S. C I 1914, 33 , 935. 

5 U S. P. 1052446, 1913; abst C. A 1913, 7 , 108.3, Chem. Ztg Rep. 
1913, 37 , 232; Mon, .Sci 1913, 79 , 102. » 

6. Zts physik. Chem. 1910, 71 , 669, abst J. C S. 1910. 98 , li, 266 

7. Zts. jihysik, Chem. 1912, 81 , 441 , abst Chem Zeiitr 1913, 84 , I, 
767. 

8. r. S. Nav. Bull. 6, 392, abst C A. 1913, 7 , 534 

9. Spiritol, claimed to be ethyl alcohol, is methyl alcohol, Apoth Ztg. 
1910, 25 , 130; abst. C A 1910, 4 , 1895. 

10. Zts, Nahr. Genu.ssm. 1914, 28 , 98; abst. C A. 1915, 9,*12;L 

11. E. P. HK)81, 1913; abst J. S. C 1. 1914, 33 , 852-; C A. 1914, 8 , 
3501, 

12. Eighth Inter. Cong. Appl. Chem 1912, IV, 25 , 417; abst. J. S. C. I. 
1913, 32 , 547. 

13. U. S. P. 902668, 1010, abst J. S C. I. 1910, 29 , 935, Chem Ztg. 
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t 

I^askowsky,^ V. Kricble,^ vS. Kanamari,^ G. Jones/ Jj^ Johnson/ 

E. Hudson and H. Mcrriam/ K. Hofmann and H. Schibsted/ 

A. Gettler and A. George/ J. Gendreaii/G. Fendler/®E. Fischer, “ 

J. Ehman/^ H. Dreyfus,*'^ C. Campbell/^ H. Bergstrom,’^ W. Zim- 

mermanh,^® H. WollT,’^ A. White and J. Rue,'* E. Szarvasy,'® E. 

SalkowskH,^'' SailerJ**' T. sSabalitschka,- G. Reif,^* P. Poore,^^ M. 

• . . . ‘ 
of wood,” ‘‘methyl hydroxide,” “cartmiol,” "pyroligneous spirits of alcohol.” 

For the metfiyl alcohol production of various countries, sec Oil, Paint and 
Drug kep. Dec. 10, 1010; abst. J. S. C I 1011, 30, 13. Chem. & Drug, 
f Aug. 20, 1011; abst. J vS C. R 1011, 30, 1100 J. Roy vSoc Arts, July 7, 
1011;abst, J.S C. I. 1011,30,XS3 Oil, Paint and Drug Rep Dec, 4, 1911; 
ab.st. C. A. 1012, 6, 1523; J. vS C. 1. 1011, 30, 1444 
• 18. Met. Chem Eng 1017, 16, 410. abst C A 1017.11,1748. 

!.• Chem. Ztg, 1010, 43, 51, abst J S C. I. 1910, 38, 103-A. 

2. Piiper, Ann. Couv No, lOlO, 23, 153, abst. J. S C I 1910, 38, 
571-A. 

-^^3. Jap. P. 32245, 1018, abst C A 1018.12,2247. 

'4. Analyst, 1015, 40, 218; abst C A 1015,9,1887 

, *"5 U. vS P. 1I5I507, 1015, abst J vS C 1 1015, 34, 1005, C A. 1915, 

9, 2813. 

0. V S. P. 1303321, 1010, abst J S C. I. 1010, 38, 404-A; C. A. 
1919, 13, 1025 

7 Per. 1018, 51, 1308; abst J vS C I 1018, 37, 782-A 
8. Amer. J. Pharm 1018, 90, 280, abst J S. C I 1018, 37, 318-A. 

0. V S. P 1270013, 1018, abst C. A 1018, 12, 2120, J vS. C I. 1018, 

37, 047- A: Mon Sci 1010,86,20. 

10. Zts Nahr. (lenussm 1015, 30, 228, Chem. Ztg, Rep. 1010, 
40, 185; abst J vS. C 1 1010.35,702 

11. Kunst 1010,6, 210, 225, 214, 250. abst. C. A 1010,13,1310 

12. Amer. J. Pharm 1010, 91, 504, abst. C. A. 1010, 13, 2833, J. S. C. 
I. 1010, 38, 874-A. 

13. K. P. 10.8855. 1017, abst C. A. 1018, 12, 155. 

^ 14. U. vS P. 1102087, 1010, abst. C. A. 1010, 10, 2402; J. vS. C. I. 1010, 

35,951. 

15. U. vS. P. 1120.5-12. 1915; abst C A 1015,9, 1113. H. Bergstrom, 
0. and K. Pagerlind, and 1{ Almgrcn, U S. P 10320.82, 1009 

10. Pharm Zentralh 1010, 60, 175; abst C A. 1910, 13, 3113; J. vS. 
C. I. 1910, 38, .504-A. 

17. Chem Ztg lOlO, 43, 555; abst J S. C. I. 1010, 38, 874-A. For 
heats of combustion of methyl, ethyl, propyl, btityl, isobutyl alcohols, and 
cyclohexanoL .see T. Richards and II Davis, J. A. C. S. 1020, 42, 1000, 1607. 

18. Tech. Assoc. Pulp Paper hid New York, Feb 7, 1017, Met. Chem. 
Kng. 1017, 16, 182; ab.st. J. vS. C. I. 1017, 36, 383. 

19. U. vS. P. 1181097, 1010; abst. C. A. 1010, 10, 1093; J. S. C. I. 1916, 
35, 707. 

20. Zts. Nahr. Genussm. 1918, 36, 202; abst. J. S. C. I. 1919, 38, 382-A; 
C. A. 1910, 13,3113. 

21. Pharm. Zentralh. 1917, 59, 514; Schweizer Apoth. Ztg. 1918, 56, 
145: abst. C. A. 1918,12, 1270. 

22. Bcr. phSrm. Ges. 1919, 29, 214; abst. C. A. 1919, 13, 2654. 

23. Arbeit. Kais. Gesundheitsamt, 1915, 50, 50; Zts. ang. Chem. 1916, 
29, II, 82; J. S. C l. 1910, 35, 432. Sec also A. Classen, E. P. 142480, 1920. 

24. E. P. 131000; abst J. S. C. I. 1919, 38, 711-A. 
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PoIinski/iW. Perry, ^ U. Paziei^li,-'* G. Maue,^ T. IMorson,^ h. 

1. Chera. Analyst, 1919, 28, II; abst. C. A. 1919, 13, .‘11 1,1 

2. 122925; ibst. J. S C. I.*I919, 38, 21, lA. • 

3. Ann. chim. appl. 1915, 3, 279; abst. C. A. 191,'), 9, 2200 

4. Zts. Nalir. Genussm. 1919, 35, 179, abst. C. A. 1919, 13, 2S:13. 

5 J. S. C. I. 1918, 37, 20-T. For further information on the toxicity 

of methyl alcohol, consult L. Poincare, Compt. reml. 1S79, 87, I1S2. j, 
Pohl, Arch. Kxptl. Path. Pharm 31, 281; al)st Chein. Centr 1S*)3, 64, ii, 
380 T Bokomy, Pfluger’s Archiv 1897, 66, 1 1 4 Patillo and Colbouni, 
Ophthalm Rcc. 1899. R Muller, Zts ang Chem 191(1,23,351 • L. lewiii, 
Apo4h Ztg. 1911, 26, ,54, abst. Chem. Zentr 1911, 8?, 1, (y2, Med Kluuk, 
1912, No. 3, 95. R. Forster, Zts. Spiritusind 1910, 33, 2, abst Hied Zentr 

1911, 40, 431; Chem gentr. 1910, 81, I, 7 ,53, Munch med ^Wochenschr. 

1912, 148. L. vSabbatani, Pharm Inst Parma Arch lisiol (l'ano’;i Fest- 
schrift), 1910, 7, 49; abst. Zentr. Biochem. BH»i)liys 10, 021. See also Pharm 
Zentralii. 1911,52,335 Horbac/.cwski, Oesterr Chem Ztg 1911,14, 139; 

.abst. J. vS. C. I. 1911, 30, 826. G. Conialba, Boll. Chim I'arni 1912, 51, 
37, abst. C A, 1912, 6, 2134. J. Boeseken and H Waterman. Chem Week- • 
blad, 1912, 9. 094; abst. C. A. 1913, 7, 197 G Franceschi. Giorgi farm, 
chim. 1912, 61, 14-5, abst. C. A. 1912, 6, 19.52, 1913, 7, O vSehimedeberg, 
'I'herap. Monats 1912, 26, .329; abst C. A 1912,6,20.50 T 'IvrerandF. 
Gosling, Yearbook Pharm. 1912, 434 K Harnack, Dent med WiK'heflsc^ 
1912 , 38, 3.58; abst C. A. 1912, 6, 1180 F. Mendel, Berl Ophlli Ge% 

25, 1912, Zentr. Biochem Biophys 12, 9 11, Dent med Woelunsehr 4972, 
.339, abst. C. A. 1912, 6, 3128 W. Voltz and W Dietiieh, Biochem 
1912, 40, 15; abst C. A. 1912, 6, 17R3 A jnekenaek, H Prause, Griebel. 
Jacobsen and (5aza, Zts Nahr Genussm. 1912, 24, 7, abst C A 1912, 6, 
3490. M. Nieloux, Highth Inter. Cong Appl. Chem 1912, 19, 2.59, Compt 
rend. Soc biol 1914, 73, 59, abst C. A 1912,6,3120 D Whitney, Amer. 

J. Physiol 1912, 30, 403. A Ruhle, Munch med Wwliensclir, 1912, 59, 
904; abst C. A 1912, 6, 1781 If Tyson, Arch Ophth. 1912. abst 
Zentr Biochem, Biophys 15, 205. C 1913, 7, 3794 1' Giignolo, 

Klin Monatsbl Aiigenheilk 1912, 51, 157, Zentr Biochem Bioi>hys 14, 
889; abst. C. A, 1913, 7, 2027. I Kasass, Zentr Biochem Biophys 15, 
205; abst C. A. 1913, 7, .3794. M, Segalc. Accad med ('icnova, 1912, 
Zentr. Biochem Biophys 14, 440, Berl Klin Wodieiischr 1913, 50, 255, 
abst. C. A 1913,7,1705 M. Nieloux and A Placet.] Physiol Path Gen 
1912, 14, 910, Compt rend. vSoc. biol. 1913, 73, 03; abst C A. 191.3, 7, 1234, 
3106. 1914, 8, 178 1 . Buerger, Chem Ztg 1912, 36, .524. abst C A. 11(13, 

7, 8.38; Wocheuschr Tlierapic u. Hyg. des Auges, 1912, 2.50, Ber klm. 
Wocheiischr. 1912, 1705 A. Langgard, Berl klm Wwhensthr 1912, 49, 
17(M.abst Chem. Zentr 1912, 83, II. 1.382. C A 191.3.7,2133 G Praii 
ceschi, Boll Chim Imrm 1912, 51, 325, abst. C. A I9l2, 6, 19.52, 191.3, 7, 
384. J. Hirschberg, Berl klin. Wocheuschr. 1912, 49, 215, alist C A. 1913, 
7,1.59. vS. Miura, Biochem Zts 1913,49,114 F 01 vaii, Audi farmacd 
sperim 1013, 15, 83, abst. Chem. Zentr. 1913, 84, I, 1780, C A 1913, 7, 
2065. A. Foewy and R. von der Ileide, Biochem Zts 1914, 65, 230, abst 
C. A. 1914, 8 , 3,597. Sec also Pharm. Notizbl 1914, 23, Apoth Ztg 1914, 
29, 639, Pharm. J. 93, 349. J. Igershehner and F. Verzar. Arch Angcnheilk. 
1914, 75, 27; abst. Zentr Blix-hem. Biophys 15, 942, C A 1914, 8, 167 
1 . Kroeber, Pharm. J. 1914, 91, .532; J. Pharm Chim. 1913, 8, 371; Pharm. 
Zentralh. 1912, 54, 825; C. A 1914, 8, 1169 J Krol Arch exi), Path. 
Pharm. 1914, 72, 444; abst C. A. 1914, 8, 1999. T. von FelleniK'rg, Mittli. 
Febensm. Hyg. 1915, 6, 24; abst. C. A. 1915. 9, JifH. H Tyson and M. 
Schonberg, Sect. Ophth. Am. Med Assoc, June 1914? Klin Monatsbl. 
Augenheilk. 1914, 252, Zentr. Biochem. Biophys 1^15, 17, 663; C. A. 

1914, 8, 3595; 1915, 9, 2912. H. Chabanicr and K. Ibarra- Foring, Compt. 
rend. Soc. biol. 1915, 79, 8; abst. C. A. 1916, 10, 1897. Ruggeri, Fignria 
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Wolff, 1 R. Lillig,2 K. Hofmann,*^ H. Chute/ W. Brandt and F. 
Root,^ P. Hasse,® C. Baskerville,^^A. White,* and S. Schryver and 
C. Wood.® * • • 

Ethyl Alcohol. The use of ethyl alcohol, especially in com- 
bination with ethyl ether, was employed at the inception of the 
pyroxylii* art, the pharmaceutical “ether glue” of vSchonbein and 
the early ^photographic collodions being the lower nitrated nitro- 
cottons in eth^ aifd alcohol. It was early recognized that ^he 
volatility aijd hygroscopicity of many of the^ lower boiling sol- 
vents were serious drawbacks to their use in conjunction with the 
• nitrocelluloses, and ethyl alcohol being easily obtainable and at 
a not prohibitive price, was a readily available solvent upon 
which to make cellulose ester solubility experiments.'" 

The e^rly endeavors to utilize ethyl alcohol for this purpose, 
and other purposes associated with this subject, are to be found 
the period up to 1880, in the publications of H. Hyde," 
A.^sner,'® F. Hacck,'' E. Cotelle," B. 1.,’^' J. Neely and vS. Allen,'* 
H. Eamotte,'^ W. Ford, J. Bnms and L. Clark,'* C. Falkman,’® 

med. 7, 187; abst. Zentr. Biochem Biopliys 1915, 18,401. K. Rost, Med. 
Klinik. 1912, 129; Strassmann, Dent. Mcdizinal-Ztg 1912, 81. Ohlemann, 
Wochenschr. Ther. u. Hyg. des Auges, 1912, 157. Grunow, Med. Reform, 
1912, No. 2; Dcut. Mcdizinal-Ztg. 1912, 24.3. W. Voltz. Med. Klinik. 1912, 
697; abst. Biochem. Zts. 1912, 40, 15. Keferstein, Zts. Medizinalbeamte, 
1912. No. 7. Pick, Berl. Klin. Wochenschr 1912, 888. K. von Buchka, 
Klin.-therap. Wochenschr. 1912, 074; Berl. klin. Wochenschr. 1912, 2128. 
Schlichting, Mediz. Klinik. 1912, 1310. C. LcnnholT, Soziale Hyg. u prakt. 
Med. 1912, No. 3 Stadelmann, Zts. arztl Fortbildung, 1912, No 16, No. 17. 

1 . Chem. Ztg. 1919, 43, 555; abst. C. A. 1920, 14, 1504. 

2. Pharm. Ztg. 1919, 64, 423, 431; abst C. A. 1920, 14, 390. 

' 3. D. R. P. 310210, 310217; abst J. vS. C. I. 1920, 39, 313-A. 

4. U. vS. P. 824906, 190(3; abst. Chem. Zts 1900, 5, 495; C. A. 1907, 1, 
104, 114. 

5. U. S. P 713552, 1902; abst. J. A. C vS 1903, 25R, 290 

6. Pharm. Zcntralh. 1920, 61, 177; abst. J. S. C. I. 1920, 39, 345-A. 

7. N. Y. Med. J. 1920, 111, 580; abst. C. A. 1920, 14, 1753. 

8. Can. P. 17,5849. 

9. Analyst, 1920, 45, 104; abst. J. wS. C. I. 1920, 39, 460-A. Sec also 
J. S. C. 1. 1918, 37, 257-R. "Wyoming .spirits” is a trade name for a deodor- 
ized wood alcohol. 

10. H. Lcffman, Power, 27, 308; abst. C. A. 1907, 1, 1614. 

11. K. P. 2804, 1855. 

12. U. vS P. 12936, 12987, 1855. 

13. U.vS. P.45001,45002, 1864. 

14. U. S. P. 41685, 1864. 

15. Rep. chim. appl. 1862, 4, 465. 

16. U. vS. P. 65108, 1867. 

17. U. S. P. 59149, 1866. 

IS. U. S. P. 80S60, 1868. 

19. U. S. P. 50884, 1865. 
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P. Martin,^ and J. Collins,’* including the memoir of h. Henry. ^ 
In the decade^ 1881-1890 much activity is apparent along 
lines of endeavor to treat and utilize ethyl alcohol for solvent 
purposes, especially in connection with the nitrocellulose and 
celluloid industries. The advancement is reflected in the memoirs 
and patented processes of L. Naudin,^ J. Heindl,’‘ D.* vSavalle,* 
L. Schwab,’* J. Stelzner,® Dujardin,® P. Claes,’® S. Rvsessler," J. 
Pinetta,^* Negreano,^^ W. Home,’^ A. Hoffmann, Kraemer and 
L. Lowenherz,^" Q Pielsticker,’® C. Schmitt," W. Squire,’® Soc. 
Franc, des Alcools pure,’® G. Jordan^^’ H. Grote,^’ L. Godefroy,®® 
H. Deininger,’*®E.ClaudonandE. Morin, Bendix,”®!. Bang and" 


L U. S. P. 80646, 1868. ^ ^ 

2. U. S. P. 59891, 1866. See also Poly. Notizbl. 1866, 21r No 16; 
abst. Deut. Industrie-Ztg. 1866, 288; Chem. Tech. Mitth. 1866 J 867, 272. 

3. Ann. Soc. Sci. Bruxelles, 1878; abst. Jahr. Chem. 1878, 31, 516. 

See also Ber. 1877, 10, 2041, abst Jahr. Chem 1877, 30, 324, Chem.’''kr-tr. 
1878 49 79 ' 

'4. ’b'uII. Soc. Chim. 1883, 39, 626; abst. Chem. Centr. 188,3, 5^432, 
638. See also L. Naudin and J. Schneider, D. R. P. 13944, 1880; abst. 
Wag. Jahr. 1881, 27, 819; Chem. Ind 1881, 4, 170; Chem. Tech. Jahr. 1881, 
4 238 

’ 5. Wien Anz. 1881, 61; Monats. 1881, 2, 200; abst. Bull Soc. Chim. 

1881, 36, 340; Chem. Centr. 1881, 52, 308. Wien. Akad. Ber. 1881, 83, II, 
533; abst. Jahr. Chem. 1882, 35, 211. 

6. U. S. P. 266902, 1882. , ^ . 1000 

7. Rec. trav. Chim. Pays-Bas, 1883, 2, 46; abst. Chem. Centr. 1883, 


54,403,417. 

8. U. S. P. 294285, 1884; abst. J. A. C. S. 1884, 6 , 144. 

9. Dingl. Poly. 1879, 234, 406; abst. Chem. Centr. 1880, 51, 172 

10. U. S. P. 267836, 1882. Belg. P. 56408, 1881. P. Claes and Societe 
Raucq, F. P. 146273, 1881 ; abst Mon vSei. 1882, 24, 709. 

11. E. P. 3352, 1880. See also Text. Rec. 2, 16. 

12. U. S. P. 384868, 1888 

13. Compt. rend. 1888, 106, 1665; 107, 173; abst Chem. Centr. 1888, 
59,1053,1149. 

14. U. S. P. 419332, 1889; abst. J. A. C. S. 1890, 12, 20. 

15. Chem. Ind. 1889, 12, 193. 521; abst. Wag. Jahr. 1889, 35, 593. 
See also Wag. Jahr. 1888,^4, 1075. 

16. U.S. P.412931. 1889. 

17. Zts. Spiritusind. 12, 284; abst. Chem. Centr. 1889, 60, 951. 

18. J. S. C. I. 1889, 8, 441 ; abst Chem. Centr. 1889, 60, II, 423. 

19. E. P. 6869. 1888; abst. J. S. C. I 1888, 7, 415, 882; 1889, 8, 57. 

20. U. S. P. 358615. 1887. , 

21. E. P. 2109, 1887; abst. J. S. C. I. 1887, 6, 159, 849; 1888, 7, 129. 

22. Compt. rend. 1888, 106, 1018; abst. Chem. Centr. 1888, 69, 692. 

. 23. D. R. P. 30843, 35510; abst. Wag. Jahr. 1886, 32, 829; Tech. Chem. 

Jahr. 1884, 7, 300; 1886, 9, 342. 

24. Bull. Soc. Chim. 1888, 49, 178; abst. Chm. Ceptr. 1887, 58, 699; 
1888. 59, 349. 

25. U. S. P. 333721, 1886. 
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M. Ruffin,^ J. Traube and G. Bodlitnder,^ T. Bowick,^ X. Rocques/ 
and W.«Ramsay and vS. Young.'* • , 

From 1891 to the close of the century increased interest is 
apparent along all endeavors to supplant the more expensive 
amyl alcohol and esters for the relatively inexpensive ethyl alco- 
hol as suA and when esterified. Activity in the manufacture-t)f 
• this alcohfil rapidl}A widened in scope and investigators. The 
principal steps In advancement are reflected in the publications 
of K. Maun^en^," A. Mitscherlich,^ W. Ilart'ey,® A. Springer,'' 
G. Guignard and A. Hedquin,"' G. Gnignard,'' fi. Barbet,''^ E- 
*Waller,''‘ F. Broyer and P. Petit,''' A. Villon,"' A. Trilat and R. 
Gambier,"’’ L. Baekeland," J. Bell,'® A. Tedesco,'" P. Rousseau, M. 
de Chai?terac and M. de la Baunie,^" P. Magnicr,^' Loock,'''^ G. 
vSandlser,“''5. bang,'''' A. Henry,”'’ P. Head,'*"’ P. Paulet,''^ F. Pampe,''® 
U. S. V. 3M9U). 1885 

U. P 8387, 1887; abst. J. S. C [. 1887, 6 , 472; 1888, 7 , 304, 449. 
f/ir, 1 1. vS. P. 39101.5, 1888. 

4. Compt. rend. 1888, 106 , 1290, abst. Chcin. Centr. 1888, 59 , 809. 

5. Zts. pliysik Cliein. 1889, 3, 03 

0. Compt. rend. 1894, 119 , 1014; abst. C'heni. Centr 1895, 66 , I, 300. 
7. li. P. 12927, 1893. See also !•' llronnert and T. Schlumbergcr, 
]<:. P. 08.58, 1890, abst Arms & Ivxplo 1897, 5 , 1;19 

8 J «C. S. 1893, 63 , 250; abst. Bcr. 1894,27, 20 R Cf. P.hil Trans. 

. 1879, 170 , 257. 

‘ 9. U. vS. P. 4.57799, abst. J. A. C. vS. 1891, 13 , 223 

10. P. vS. P. 430735, 1890, abst. J. A C, S 1890, 12 , 304. 

11. U S. P.432198, 1890, abst J. A C vS 1890, 12 , .3.55. 

12. U. S. P 4,30704. 1890, abst J. A. C vS 1890, 12 , 304. Belg P. 

14385)4, 1899, 143918, 1899; 14021.5, 1899; 151333, 1900, 244384, 1012 U. 
8. ]’. 1292070; abst. C. A 1919, 13 , 903. 

53. Chem. News. 1890, 61 , 53, abst. Chem. Centr 1890, 61 , I, 420; 
Jahr. Chem. 1890, 43 , 2801. 

14. U. S. P. 408320, 1892. 

15. Bull. vSoc. Chim. 1893, 9 , 039; abst. Chem. Centr. 1893, 64 , II, 029. 
10. Compt. rend 1894, 118 , 1277, abst. Chem. Centr. 1894, 65 , II, 78. 

17. J A. C S. 1892, 14 , 212. 

18. J. vS. C. I 1893. 12 , 230; abst Chem. Cenfr 1893, 64 , I, 900. 

19. J<: H 9054, 1894, ab.st. J. vS. C. I. 1894, 13 , 890. 

20. V vS. P. 470447, 1892, abst. J. A. C. 8. 1892, 14 , 73. 

21. Belg. P. 139852, 1898. 

22. Zts. odentl. Chem. 1898, 310; abst. Wag. Jahr. 1898, 44 , 903. See 
also H. Herzfeld, Zts. offentl. Chem. 1898, 389. 

23. Belg. P. 143003, 144800, 1899. 

24. 1). R. P. 94027; abst. Wag. Jahr. 1898, 44 , 959; Chem. Centr. 1898, 

69 , I, 591; Chem. Ztg. 1898, 22 , 13. vSee also Zts Spiritusind. 1897, 10; 
Mon. Sci. 1897, 49 , 504. Cf. Heinzelmann, Zts. Spiritusind. 1897, 19. See 
also Zts. ang. Chem. 1897„ 10 , 158. ’ 

25. Belg. P. 130942, 1898. 

26. Belg. P. U2144, 1899. 

27. Belg. P. 129414, 1897. 

28. Belg. P. 125052, 1897. 
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0. Perrier/ M. Pridliam,- E. Simonscn/ J. Sinibaldi/ A. Skassa,*’ 
Soc. andn. pour la Conslniction dcs Appareils vSavalle,'’’ Soe. 
civile pour V Exploitation dc Brevets/ R. llj^es/ L. Droulers, R. 
Genge and V. Ragon/ P. Cazcncuvc and A. Morel/'' A. Classen/' 
C*. Crepelle-Fontaine/^ L. Cuvillier/'* E. Coudert/'* Iv^Zdarek/" 
A. Collette and A. Boidin/® J. Bennett/^ 1C and L. Willaert/’' E. 
Bauer/® Alcohol vSyndicate, Ltd.,'-^ B. Attefbury, T. ]\Iacalpinc 
and Alcohol vSyndicate, Ltd/' • 

In contradistinction to the devel()i)inent of the solvent prop- 
erties of fusel oil and amyl alcohol, where there was an apparent* 
quiescence in activity along about IbOO, interest in ethyl alcoho^ 
appears to have increased rather than waned in the })erigd l!)Oi 
IblO, as evidenced by the following selection of ciwitributions 
bearing directly or indirectly upon the solvent capacity tjjis 
alcohol, both alone and in combination. 

J. Dornig,"" M, Cari-Mantrand," 'R. Duchemin,”' J. Carrol, 

1 U S P .W7S(), 18i)5 HcIk P ITOtP). KWODS, VMYA 

2 r vS P 7)74111, ISIM) vSeealsoP Howly, P S P S«»l)120, 1!H)7 

3 Norsk teknisk Tidsskr 1897). (m, .ihst Pied Ceiitr 1899,25,47; 

J C. S 1899, 70 , i, 331 Zts aiiK Clietn 1903, 16 , 7)72, ahst# J S C 1. 
1903, 22 , 814; see also! vS C T 1898, 17 , 397), 481. 1194 Norw P 23979, . 
1912; abst C. A. 1914,8,777 I) P P 287)190, 1913, ahst J S C 1 1917>, 
34 , 1191 

4 Helg. P. 127)943, 1897. 

7) Belg P 139287, 1898 

9 Pelg P. 137777, 1898 

7 PelK P. 137388, 1898 

8 . Belg. V 13977)7, 1898 , 

9. Belg. P 137080, 1898 vSec I Bouveault and C. Blanc, U. 8. P. 

89827)2, 1907 

10. Bull Soc Chirn 1889, 1 , 700. 1898, 19 , 094, Coinpl rend 1893, 
116 , 148; 1898, 126 , 1871, J Pliartn Cliiin 1898, 8 , 7)7), ahst Chetn Ceiitr. 
1889, 60 , II, 212, 1893, 64 , 1, 7)35, 1898, 69 , II, 423, Jahr. Ch.aii 1898, 51 , 978. 

11. Belg P. 139359, 1898 {see also Zts. {schiess. Spieng. 1912, /, 59; 

abst. C. A. 1912, 6 , 1227. o 

12. Belg. P. 149700, 1899 

13. Belg P. 140819, 1899; 1537)-18, 1900, 191998, 1902 

14. K P. 17159, J898;abst J. S C I 1898,17, 1178 

17). K. P. 21878, 1897; abst J. S. C. I 1898. 17 , 91 
19. Belg P. 130172, 1897, 134987, 139912, 1898 

17. Belg P. 140349, 1899. 

18. Belg. P. 140948, 1899. 

19. Belg P. 139099, 1898. Seventh Inter. Cong. Appl. Cliem. 1909, 

VI-B, r7;abst J. S C 1 1911,30,233. , , 

20. Belg. P 133898, 1898 vSee F. Coudert, V S. P 908^)7)2, 1898 
1 21. n. P. 1208, 1898, abst, J S. C I 1899, 18 , 129:,290 

22. Belg. P. 17)9447), 1901. 

23. Bull. vSoc. Chim. 1903, 29 , 765, abst. J S C I. 1903, 22 , 959. 

24. Rev. Chim. 1904, 7 , 165, abst. J. S. C. I. 1904, 23 , 723. Seven^ 
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F. Calinant/ L. Crismer,^ S. Young/'* J. Weigl/ A. Bannow,^ 
E. Van *den Hoff,® Behrend,^ C. Bruyere,® T. Tyrer,® Ei Billet,^® 

H. Blackmore,** J. Meyer and J. Arbuckle,*® G. Arachequesne,^® 
T. Rosati,*^T. Aldrich,*® H. Rosalt,*® P. Magnier and P. Brangier,*’' 
M. Sunye^** G. Pereire and G. Guignard,*® E. Philippe,® J. Peter- 
sen,®* 0. %iare,®® J. Savary,®^ 0. vSilberrad,®* E. Siermann,®® V. 
Slavicek,®® C. §omlO,®^ Spink Liquor Co.,®* S. Jay & Co.,®® Spc. 
Verrieux pere et fils,® vSoc. Chim. Usines du Rhone,** Soc. de Lille 

ft 

Inter. Cong. Appl. Chem. 1909; abst J. S. C I 1909, 28, 736. Bull. Assoe. 
chim. vSucr. Dist. 30, 600; abst C. A. 1914, 8, 2472. 

25. Belg. P. 152925, 1900. K. P. 24229, 1906; abst. J. S. C. I. 1907, 
26, 427. 

1. Belg. P. 147506. 1900; 165540, 1902; 168747, 1903; 183438, 1905. 

2. Bull. Soc. chim. Belg 1904, 18, 128; abst. J. S. C. T. 1904, 23, 877. 

3. Pro*. Chem. Soc. 1902, 18, 1(W; abst. J. S. C. I. 1902, H, 721. 

4. Arch. Hyg. 44, 273; abst Chem. Centr. 1902, 73, 11 , 1070; J. S. C. 

I. 4ft02f,21, 1466. 

^ <5. Zts. ang. Chem. 1903, 16, 572; abst J S. C. I. 1903, 22, 815. 
t 6. Belg. P. 161025, 1902; 167996, 1903 

7. Locomotion Automobile, Aug. 8, 1901, 503; Proc. Inst. Civil Eng 
1902, 147, 79; abst. J. S. C. I 1902, 21, 1019. 

8. Belg. P. 174129, 19(K3. 

9. J. S. C. I, 1903, 22, 257. 

10. Belg. P. 164598, 1902. 

11. U.'S. P. 774824, 1904; abst Mon. vSei. 1905, 63, 64; Chem. Zts. 
1905, 4, 40; Chem. Ztg. 19(M, 28, 1177; J A. C S. 1905, 27R, 435. 

12. K. P. 4218, 1903, abst. J. S. C. I. 1903, 22, 567. 

13. Bull. Assoc, des Chim Suer. Dist 1901, 19, 243; abst. J. S. C. I. 
1902, 21, 108. Ann. Brasserie, 1903, 6, 387; abst. J. S C I. 1903. 22, 1361. 

14. Belg. P. 159113, 1901. 

15. U. S. P. 761188, 761189, 1904; abst. Mon. Sci. 1904, 61, 137; Chem. 
Ztg. 1904, 28, 602; J. A. C S. 1905, 27R, 57. J. A. C. S. 1911, 33, 386; 
abstj. C. S. 1911,100, i, 346. 

16. F. P. 346606, 1904; abst. J. S C. I. 1905, 24, 191; Mon. Sci. 1906, 
65, 99: Chem. Zts. 1905, 4, 64; C. A. 1907. 1, 340, 377. 

17. U. S. P. 695573, 1902; E. P. 12241, 1899; abst. J. S. C. I. 1902, 
21, 632; 1900, 19, 165. 

18. F. P. 328143, 1904; abst. Mon. Sci. 1904. 61, 170; Chem. Zts. 1903. 
2 278 

19. F. P'. 316062, 1901; abst. J. S. C. I. 1902.’ 21, 558, 1090. D. R. P. 
139387, 1901; abst. Chem. Ztg. 1903, 27, 223; J. S. C. I. 1903, 22, 432; Wag. 
Jahr. 1963, 49, II, 400. 

20. Belg. P. 1.54471, 1901. 

21. Zts. physik. Chem. 1900, 33, 99, 295, 698; abst. Jahr. Chem. 1900, 
$3, 621. 

22. Zts. Spiritusind. 1902, 68; abst. Wag Jahr. 1902, 48, II, 457. 

23. Belg. P. 159538, 1901. 

94 T r T 1009 31 ft97 

25. * Chem. Ztg;. 1901 25, 1158; abst. J. S. C. I. 1902, 21, 164. 

26. Belg. P. 167884, 1903. 

27. Belg. P. R0071, 1903. 

28. Belg. P. 149893, 1900. 

29. F. P.32186;L 

, 30. F. P. 332620, 1903; abst. J, S. C. I. 1903, 22, 1253; Mon. Sci. 1904, 
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et Bonnieres/ J. Effront,^ J. Jean & Co. and G. Raverat,’ Inter- 
*national Spiritus InAistrie Gesellschaft m. b. M. Guerbet,* 

S. Grawitz/ E. Guillaume/ G. Denig^s/ L. Denayrouze/ N. Dro- 
main/® G. Hache/^ L. Haigh/^ G. Halphen/^ Pampe and Trolle/* 
A. Mentior/® C. Mettler/® W. Noyes and R. Warfel/^ R.JvUnge/* 
A. Leoni, A. Pelizza and E. Stringa/® L. Lindet,^ H. Kr^tz-Bous- 
sac,J^ R. Hifsch/2 Hiller-Bombin/^ L. Highton/*G. Heinzelmann/® 

T. Heidlberg,^ A. Frank-Kamentzky,^ J.Waterkeyn/*fie Industr. 

61, 170. ^ 

31. E. P. 14699, 1902; abst. J. vS. C. !• 1903, 22, 880. E. P. 122630, 
1919; abst. J. S. C. I. 1919, 38, 739-A. 

• 1. F. P. 324778, 1902. 

2. Belg. P. 165182, 1902; 173651, 1903. 

3. F. P. 345138, 19(M; abst J. S. C. I. 1904, 23, 1231 , Chem. Zls. 1905, 
4, 257. 

4. Belg. P. 177128, 19(4. 

5. Bull. Soc. Chini 1902, 27, 578, .581, .584; abst. J S C I. 1902, 21, 

984; Jahr. Chem. 1902, 55, 777. See also Jahr. Chem. 1901, 54, 615 ^ ^ 

6. Belg. P. 159893, 1901. ' , 

7. Belg. P. 149034, 1900; 161881, 1902; 19905.3, 1907. 

8. Bull. soc. pharm. Bordeaux, 1910, 27, 306, abst. J. S. C. I. 1910, 
19, 1036. 

9. Pharm J. 1902, 69, 295; abst. J. vS. C. I. 1902, 21, 1268. 

10. Belg. P. 165400, 1902. 

11. Belg. P. 167802, 1903. F. P. 320592, 1902; additions (feted April 
22, 1902; Sept. 10, 1902; abst J. S. C. I. 1903, 22, 108, 431, 567. F. P. 
,328420, 1903; abst. J. S. C. I. 190:3, 22, 960. Neuste Erfahr. Erfind 1904, 
31, 76. 

12. Pharm. Rev. lOai, 21, 404; ab.st. Chem. Ztg. Rep. 1903, 27, 300; 
J. S. C. I. 1903, 22, 1370. 

13. J. pharm. chim 1900, U, 373; abst. J. S. C. I. 1900, 19, 472; Jahr. 
Chem. 1900, 53, 946. 

14. F. P. 317903, 1902, abst. J. S C. I. 1902, 21, 1389. F. P. 318^32, 
1902; abst. J. S. C. I. 1902, 21, 1447. 

15. Belg. P. 157589, 1901. 

16. F. P. 348951, 1904; abst. J. S. C. 1 1905, 24, .559 U S. P. 81.5.548; 
abst. Mon. Sci. 1908, 69, ,52; J. A. C. S. 1906, 28R, 473. E. P. 14316, 1905; 
abst. J. S. C. I. 1905,24,1125. 

17. J. A. C. S 1901, 23, 463; abst. J. S. C. I. 1901, 20, 928. 

18. Belg. P. 173677, 1903. 

19. F.P.:341617,1904:abst.J.vS.C.I.I904,23,878;Mon Sci. 1906, 65, ,5. 

20. Bull. as.soc. chim. suer. dist. 1904, IQ, 459; abst. J. S. C. I. 1905, 
24, 146. 

21. Belg. P. 170403, 1903. 

22. Chem. Ind. 1900, 23, 511 : abst. J. S C. I. 1901, 20, 134. 

23. Russian Patent, abst. Zts. Spiritusind. 1902, 25, 4,53; J. S. C. I. 
1902, 21, 1343. 

24. Belg. P. 171550, 1903. U. S. P. 736098, 1903; abst. J. A. C. S. 1906, 
26R, 188; Mon. Sci. 1903, 59, 185. 

25. Zts. Spiritusind. 1904, 27, .399; abst. J. S. C. I. li)04, 23, 995; Wag. 
Jahr. 1904, 50, II, 376. 

26. F. P. 346152, 1904 ; 378988, 1907; abst. J. S. C. I. 1905, 24, 101; 
1907, 26, 1211. 
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des Alcools de I’Ardeche/ A. A. Bogajawlenskij and V. 

Humnidki,^ A. Woolner, and *A. LasslolT// F. Bowly,^ R. 
Vallat,® E. Vloeberghs/ L. Van Ryn,® E. Blondel,® Boulanger,'*^ 
G. Rubbens/^ P. Askenasy, R. Eeiscr and N. Grunstcin/^ V. 
Auger/^ }l Pozzi-Escot,’^ B. Plchn,^'^ W. Pluckcr,’®G. Imbertand 
W. KralTt^'^ E. Gottlieb.’’^ J. Fleischer and H. Frank, L. Dautre- 
bande,'^” A. Doroshawski and A. Rakowski,-^ F. Dunlap, R. Du- 
chemin and j/ Dourlen,-'’ A. Duriipt,‘’‘ E. Clarke,’’-* E. Winkler,2‘* 

J.S. C. I U)()H. 27, 702 ‘ 

2S. Iv. V. :m. lOOH, aUst Jr S C T loos. 27, 12IS 
^ 1. K. P. 404000, loos, Iv P iS02S, lOOil, ahst J vS C I. 1010, 29, 

211, 040. Swiss P. 50001, 1010 

# 2. Philippine J Sci 1000, 4A, 202, abst C A 1000, 3, 280S; J. S. 

C I 1009. 28, 1057. 

0 Ats ang. Chein lOOS, 21, 1000, absl Chem Zciitr 1008, 79, 11, 
1107: J. S. I. ions, 27, S71 

4, U. S. P. 020202, 1000, abst J S C I 1000, 28, 737, C. A. 1900, 3, 
210S ‘ 

***<►. If S. P. 800420, 1007, abst J S. C I 1007, 26, 1250, Chum. Ztg. 
ReA 1007, 31, 025. 

0. Pelg P 100004. 104012,200800, 1000 

7. Ik-lg P. 100057, 1000 

8. Belg P. 184850. 1005 

9. Zts Spiritusmd 1008, 31, 225. abst C A 1008, 2, 000, 14()8, J S. 
CM. 1008,27,585 

10. Zts Spiritusiiid 1008, 31, 225, abst J S Cl 1008, 27, 585. 

11. Helg. P. 212408, 1008 

12 Zts Ivlektrochem 1000, 15, 810; abst J S C. I 1000, 28, 1200, 
C. A. 1010, 4, 270 

10 Coinpt. rend 1000, 143, 007, abst Chciii Zeiitr 1007, 78, 1, 400, 
C. A. 1007.1,550 

14. Hull assoc chini suef*. (list 26, 580, abst Chem Zentr. 10t)9, 80, 
E 1220, C A 1000, 3, 1100 

*15. P P. 045777, 1001, abst. J. vS. C. I 1905, 24, 80; Mon vSei. 1000, 
08. 

10. Zts Nahr. Oennssni 1000, 17, 454; abst Chem. Zentr. 1909, 80, 

I, 1070. C A. 1900, 3, 2002. 

17 1). R P 104207; abst Chem Zentr 1005, 76, II, 1717; Wag Jahr. 

1905. 51, II. 5. 

18 Relg P 212010. 1008 

10 Chem. Ztg 1907, 31, 605, abst. Chem Zentr 1007, 78, II, 740, 

J. vS C I 1907, 26, 808 

20. Relg. P. 191080. 1900 

21 J Russ. Phys Chem. vSoc. 1008, 40, 860, abst Chem. Zentr 1908, 
79, II. 1508; J vS C I 1009, 28, 101; Jahr Chem. 1909, 62, II, 101; J. C. vS. 
1909. 96, ii, 968; Bull. vSoc Chim. 1909, 6, 102. 

22. J A C S. 1906, 28, 005, abst. J. S. C I 1906, 25, 300, Chem Centr. 

1906, 77, 1, 1692. 

20 Compt. rend 1905, 140, 1400, abst. J S C. I 1005, 24, 684; Jahr. 
Chem. 190.5-1908, fl. 18T. 

24 F P. 068710, 1000, and addition thereto dated Aug. 27, 1908; E. P. 
17841. 1907; abst. t. A. 1909, 3, 229; J. S. C I 1907, 26, 20, 1217; 1908, 
27,994. Belg. P.201786. 1907. 

25. Amer, Chem. J. 1908, 39, 87; abst. Jahr Chem 1905-1908, II, 



CEI.LUI.OSE ESTERS 


2419 


I 

N. Whitehouse and N. Beetlestone/ vS. Fabbri,- N. Manger, A. 
*Mabille,^ (#. Mohr,^ ?. Mouquet,® ). Novel/ W. Lob/ A. Lccomte,® 
T. Komer,"‘ J Kluge, W. Kiby/^ M. Holaubek,’^ E. Hager, A. 
Haeck,’^ M. Pichard,’® V. Perel/A'eich and G. Rosenbiisch,^’ G. 
Prochazka,*® R. Duchemin,’® Santolyne,^’ J. Senderens,-^ J* vSchroe- 
der,- D. vSidersky,-® W. Solomon,*^ C. vSlelTen,^'’ 11. vSj^^ls/® F. 

• 

83, Chem. Zentr. 1908, 79 , I. 808. Bull. Soc. Chiin 1909, 6 , *281 

20. Ber. 1905, 38 , 3012, abst J. S C. I. 1905, 24, I253:^ahr. Chcm. 
1905-1908, II. 179. • 

1. K P. 4274, 1900, abst. C A. l!)07. 1 , 841, 927, J S C. T. 1907, 
26 , 113. 

2 li P.27713. 1909, abst J S C I. 1910,29, 1325, C A. 1911,5,2894 

3. Iv. P. 23800. 1908. abst J vS. C I. 1909, 28, 2.37, C A. 1909, 3, 2220. , 

4. F. P. 378518, 1907, and addition thereto dated Nov 8, 1907; abst 

J. S. C. I. 1907. 26 , 1 131 , 1908. 27 , 437. * 

5. Seventh Inter CotiR Appl Cheni 1909, abst J. S *1' I. 1909, 
28,092 Zts. ang Chein 1914, 27 , 558; abst J S C T 1915,34, 18. 

0. F. P. 385130, 1907, abst J. S C. I. 1908, 27 , 580 
7 F P.380.310, 1907, and addition dated Jnlv 25, 1908, abst V-ff 
, C I. 1908, 27 , 14, 1909, 28 , 10. • 

8. Biochem. Zts 1909, 20 , 120, abst. J S C I 1909, 28 , 1005, Chem. 
Zentr. 1909, 80 , 11, 971. 

9. Bull assoc: eliini suer (list 1905, 23, .380, abst J S C I 1905, 

24 , 1248; Jahr. Chem 190.5-1908, 11, 184 

10 Zts. ang Chem 1908, 21 , 25.53, abst J C S 1908. 94 , i. 95.5, C 

A. 1909, 3 , 484; J. S. C I 1908, 27 , 1217. • 

11 li. P. 10153, 1911; F P 43200.5, 1911, Belg. P 237.351, 1911; abst. 

C. A. 191.3, 7 , 200; J. 8. C I. 1912, 31 , 88. 147. H P 192.57, 1909, abst. 

J S C. I 1910, 29, 170. D R. P 2.39530, 1910, abst C A. 1912, 6 , 21.34. 

12. Chem. Ztg 1910, 34, 1077, 1091, abst J S. C I 1910, 29, 120.5; C. 

A. 1911,5, 78,5. 

13. Belg P. 184008, 1905. 

14 F. P 39.5971, 1908, abst Mon Sci 1909, 71 , 14/", C A. 1910, 4 , 79 

15 K P. ,5790, 1909, abst J. S. C I. 1909, 28 , 1218, C A 1910, 4 , l.'MO 

10. Belg. P. 18.3841, 1905. 

17. U. S. P. 919759, 1909; K. P. 2091.5, 1907; F. P. .397092, 1908, abst. 

J S. C. I. 1908, 27 , 820; 1909, 28 , 093; 1912, 31 , 514, C. A. 1909. 3 , .580, 

1803; 1910, 4 , 3121; Dnig. Circ. 1912, 54 , 199. >Scc also U S. P. 993440, 
1911. 

18. J. S, C. I. 1909, 28 , 090, abst. C. A. 1910, 3 , 1381. 

19. Bull, assoc, chirn. suer. dist. 26 , 1070; abst. Chem iZentr. 1909, 
80 , II, 1021; Jahr. Chem. 1909, 62 , II, 102, J. C. S. 1909, 96 , i, 4.50. 

20. Cosmos, 1908, 58, 519. vSee also A. Boidm, Swiss P. ,539.52, 1910. 

21. Compt. rend. 1907, 144 , 1109, abst. Chem. Zentr. 1907, 78 , II, 
289; C. A. 1907, 1 , 2231. 

22. J. Russ. Phys. Chem. Soc. 1908, 40 , 300, abst. Chem. Zentr. 1908, 
79 , II, 479; C. A. 1909, 3 , 884. 

23. Bull, assoc, chim. suer. dist. 1905, 23, 545; abst. J. vS. C. I. 1900, 

25 , 35 .. 

24. U. S. P. 885095, 885096, 1908; abst. J. S. C. I. 1®08, 27 , 495; Mon. 
Sci 1908 69 118 

25. Wg. P.’ 193356, 1906 ; 225128, 1910; D. R. P.«23966, 1909; abst. 
C. A. 1910, 4,3119. 

26. Belg. P. 190^77, 1906. 
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• 

I 

Stewai^,^ Stora Kopparbergs ^ergslas Aktiebolag,^ Soc. Anon., 
des Plaques et Papiers Photographiques A. Lumiere ef ses Fils,’ 
F. Ehrlich,^ Elektrochemische Werke G. m. b. H.,’ G. Ekstrom 
and Aktiebolaget Ethyl,* W. Junker and F. Degener,^ M. Jouas, 
M. Desifionts, L. Deglatigny and L. Dubose,* and E. Kayser and 
A. Demofcn.* 

From 1910 until the commencement of the war, interest •was 
obviously unabated in endeavors to open ne;^ fields of usefulness 
for the solvent properties of ethyl alcohol, the advancement being 
* reflected in the contributions on the subject as published by A. 

, Collens,’* Chem. Fabrik Griesheim-Elektron,^^ A. Zeckendorf and* 
Maschinenbau Aktiengesell. Golzem-Grimma,*’^ H. Cornette and L. 
Faucheuxf’’ F. Baker, J. Wade and R. Merriman,^* H. Verlinden,^® 

i. U. vS. P. 923088, 1909, abst J. vS. C. T. 1909, 28 , 737, C. A. 1909, 

t?m2. 

• 2. Belg. P. 219302, 190<). F. P. 402331, 1909, abst. J. S. C. I. 1909, 
28 , 1221. Norw. P. 22041, 19(H); abst. Chem. Ztg. 1912, 3 $, 618. 

3. F. P. 361324, 1905; abst. Mon. Sci. 1906, 65 , 169; 1907, 66 , 699; 
C. A. 1907, 1, 962, 1082. 

4. Pelg. P. 188787, 1905. See Zts. Ver. Zuckerind. 1915, 65 , 7 O 4 abst. 

C. A. 1916, 9, 1824. 

5. K. P. 21567, 19(X); abst. J. S. C. I. 1906, 25 , 1231 ; Chem. Ztg. Rep. 
1908, 32 , 130. F, P. 370093, abst J. vS. C. I. 1907, 26 , 223; Chem. Zts. 1907, 
6 , 129; Mon. Sci. 19(H), 71 , 27. Belg. P. 194784, 1906. D. R. P. 175780, 
1905; abst. Chem. Centr. 1906, H, II, 1666; Chem. Zts 1907, 6 , 270; Jahr. 
Chem. 190,5-1908, II, 181; Chem. Ind. 1906, 29 , 574. 

6. U. S P. 1046160, 1050723; K. P. m341, 1907; F. P. 421044, 1910; 

D. R. P 2073.54, 1907; Hung P. Appl. K-1952/53; abst. C. A. 1909, 3 , 
2070; 1913, 7 , 677, 889, 1914, 8 , 2251; J. S. C. I. 1908, 27 , 514; 1914, 33 , 
651; Mon. Sci. 1913, 79 , 111; Chem. Zentr. 1909, 80 , I, 1296; Chem. Ztg. 
Rep. 1913, 37 , 11, 200, 244; Wag. Jahr. 1909, 55 , II, 228. See also Papierfabr. 

1910, 8 , 582; abst. J. vS. C. I. 1910, 29 , 810 Norw. P. 23511, 1912. Swed. 
P. 34623, 34624. See P. Ekstrom, U. S. P. 1095830, 1914. 

7. F. P. 360715, 1905; abst. C. A. 1907, 1, 1610, 1648; Mon. Sci. 1907, 
67 , 46. 

8. F. P. 360180, 1905; abst. Mon. Sci. 1906, 65 , 141; J. S. C. I. 1906, 

25 , 495. « 

9. Compt. rend. \m, 146 , 783; abst. J. S. C. I. 1908, 27 , 463; Chem. 
Zentr. 1908, 79 , 1, 1941. 

10. Bull. Dept. Agric. Trinidad and Tobago, 1914, 14 , 56; abst. J. S. 
C. I. 1915, 34 , 629; C. A. 1915, 9 , 2284. 

11. D. R. P. 236591, 1909, abst. C. A. 1911, 5 , 3608; Zts. ang. Chem. 

1911, 24 , 1549; Chem Zentr. 1911, 82 , II, 313. 

12. F. P. 434949, 1911 ; abst. J. S. C. I. 1912, 31 , 3W. Belg. P. 239281, 
1911; U. S. P. 1051051; abst. Chem. Ztg. 1913, 37 , 244. 

13. F. P. 431914; abst. J.S.C. 1.1912,31,405. Belg. P. 2436fi(3, 1912. 

14. J. C. S. 1912, 101 , 1411; abst. C. A. 1912, 6 , 3402; Chem. Zentr. 
1912 83 II 1527 • 

15. ’ J. C. S. 1912, m, 2432; abst. C. A. 1913, 7 , 1314; J. S. C. I. 1913, 
32 , 108. 

. 16. Belg. P. 228627, 1910; 245679, 1912. F. P. 433323, 1912. 
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^ I 

T. Bolas,^ M. Baratoff,- F. Thatcher and L. Stiles,^ K. Rinman/ 
ly. Riviefe,^ A. de Vosnansky,^ P. Marin, ^ A. Ilirsch,” J. Panias,® 
C. vSchwalbe,’® C. Schiller, L. vSpassky,’" Standard Alcohol Co.,*^ 

0. vStern,’^ K. de Stoecklin,’^ P. Szeberenyi,"’ vSoc. K. Barbet et 
Filset Cie.,‘^ A. Joseph and W.Rae,'*^ K.Gazagneand R. de Miith,''' 
E. Gazagne and M. Pingris,®’ H. Gasser, M. Fulton, 'g F. Freyer 
and H. Mueller G.Foth,-^ R. de Fazi,’-’ R. voh Degnuth,'*' C. Dill,*^ 

1. J. Roy. vSoc l^rts, 1914, 62 , 863, ahst J vS C I 1911,33,935 

2. Belg P. 262543, 1913. 

3. Australian P. 12891, 1914, V V. 1096965, 1914, K P 6775,. 
1914; ahst C A 1914, 8 , 2448, J. S C I. 1914, 33 , 659, 979 

4 D R. P 270929, 1911; abst. C. A 1914. 8 , 2182 See also C A. 

1912,6,3183 i; P 6652, 1912, abst. J S C I 1913, 32 , 284 , C A 1913, 

7,3025 F P 441l86,abst. J. S C I 1912,30,812 • 

5 Relg P 232551, 234753, 1911 . First Addition, July I, i9l4, to F. P. 

475938, 1914, abst J S C 1 1916,35, 1102. See also F P. 374179, abst 
J S C 1 1907, 26 , 769, 1909, 28 , 317 

6 Helg P. 249158, 1912, F P 464502. 468188, 1913, abst"* 

1914, 8 , 3215, J S C. 1 1911.33,978 Span P 5.5488. abst Cliein. /dg 

1913, 3 /, 1009 A. de Posnansky and L Spassky, I' P 4.5!>.5'.>3, 1912, Ital 
P 128003; abst Cheni Ztg 191.3, 37 , 968, 12! 12 

7 F P 4678.38, 1914, abst C A 191.5, 9, 2121, Chein Ztg Rep. 

1915, 39 , 86 

8 J hid Kng Cliem 1912. 4, 478, abst C A 1902.6,2281 

9 Piocheni Zts 1910, 28 , 274, abst Cliein Zeiitr 1910,81,11,1668, 
C. A 1911,5, .524 

10 Zts ang Chein 1910, 23 , 1.5.37, abst Clieni Zeiitr. I'.llO, 81 , II, 
1101. J. vS. C I 1910, 29 , 10.52 

11 K. P. 16474, 1914, abst J S C I 191.5.34, 1160 

12 Bedg. P 2430.33, 1912, F. P 4.51268. abst C A 1913, 7 , 3187, 

Mon vSei. 19i4, 81 , 42 {span P .52308, l!U2.abst Chein Zlg 1912,36,751 

13. F P. 460084, 4600.86, 1913. abst C A 1914, 8 , .3215 Ital P. 

130925, 1913, abst Chem Ztg 1913.37, 1433 , 

14. Zts physik Chcni 1912, 81 , 44 1 , abst C \ 191.3,7,2714 

15. Compt. rend 1910,150, 13, abst J S C. 1 1908, 27 , 173, C. A 

1910, 4, 886 

16. Chein Ztg 1913, 37 , 757, abst Chein Zentr 1913, 84 , II, .541; 
C. A. 1913, 7 , 3639 

17. K. P. 121797, 1914, ahst C A 1919, 13 , 886, J S C I 1919,38, 

115-A. • 

18. J S. C. I. 1913, 32 , 8.56. 1914, 33 , 991, abst C A 191.3, 7 , .3818; 
191.5, 9, 235 

19. F P. 477077, 1914, abst. J S C. I 1916, 35, 613, Ann Rep. Soc. 
Chem. Ind. 1917, 2 , 14.5. 

20. Belg. P. 248306, 1912 

21. Belg. P. 239097, 1911. 

22. U. S. P. 993446, 1911, abst. C. A. 1911, 5, 2.548 

23. Arch. Chem Mikros 6 , 77; abst. C A. 1913, 7 , 2648. 

2^. Zts vSpintusind. 1913, 36 , 497, Chem. /Jtg. I!y3, 37 , 1221; abst. 
C. A. 1914. 8 , 241. 

25. E. P. 1335, 1914; ahst. C. A. 191,5, 9, 1825; J. C I. 1914, 33, 936. 

26. Zts. ang. Chem. 1913, 26 , 786; abst. C. A. 1914 , 8 , 1343, J. S. C. I. 

1914, 33,71. 

27. F. P. 477812, 1914; abst. C. A. 1916, 10, 1407; Mon. vSei. 1917, 84, 45. 
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C. Doby,^ A. t)oroszewski,^ J. Gilpin,^ N. .Olic/ H. Oldekop,^ 
0. Overteck,® Champy Freres/ *S. Vance,® ^?oc. Krancliise des 
Distilleries de I’indo Chine,® B. Smart,*® C. vSchillin^,'* 0, Pfeiffer,** 
J. Kluge,*® and F. Santo-Canale.*^ 

FromdOlf) to the present time (1920) much activity has been 
shown in tj^e question of the suitable denaturation of alcohol to 
diminish its pot^bilify so that an increase in the arts is possible 
without the j)ayment of Government revenue, and many for- 
mulas for this purpose have been suggested and officially approved, 
k)oking to the denaturation hi ethyl alcohol for specific arts. In 
addition, the researches along lines of solvent utilization, especially 
as a constituent as such or after esterification in cellulose ester 
fluid prcpayitions, and in the celluloid thermoplastic combina- 
tions, are covered by the disclosures of S. Morgenstern,*® V. 
M^jUtfand,*® J. Mayrhofer,’’ Maschinenbau-Akt. Ges. Golzern- 
Grimma,*® T. Norton,*® Lewy,*® A. Lebbe,** Lindenmcyer & Co.,** 
R. Lespian,*® R. Lacy,** A. Langgaard,*® A. Kuester,*® K. 

1. Chem Ztg. H)10, 34, IJt'iO, ahst Deut Zuckerintl. 1910,35, 1017; 
C. A. 1011, 5, 1000, K. Simoiiseii, Norw. P 23070, 1012. 

2. J. iiiuss. Pliys Cheiii. vSoc 1000, 41 , 058; abst Chem Zentr. 1910, 
82 , 1, 150. 

3. Amer. Chem J. 1010, 43 , 400, abst C. A 1010, 4 , 2372. 

4. Mem. Pond. Salpetrcs, 1010, 15, 100; abst J. 8. C I. 1011, 30, 200 

5. Zts Nahr. Oenussm 1013, 26 , i29, abst C. A. 1913, 7 , 4040. See 
also A. Verley and F. Bolsing, Per. 1001, 34 , 33.54. 

0. K. P. 4177, 1010; abst. J. vS. C. I. 1010, 29 , 1127. E. P. 5170, 1911. 

7. Rclg. P. 22,5873, 1010 

U. S. P. 700030, 1004; abst. Mon. Sci 1005, 63 , 80. 

0. F. P.450034, 4.5081.5, 1012; abst. C. A 1014,8,321.5. 

10. Swed. P. 31050, 1000; Norw. P. 22203, 1910; ab.st. Chem. Ztg 1912, 
36 , 307, 780. 

11. D. R. P. Anm. 41400, 1012, F. P. 4.59947, 1013; abst. Chem. Ztg. 
Rep. 1914, 38 , 400. 

12. D. R. P. 243007, 1010; abst. Wag. Jahr. 1912, 58 , II, 420. 

13. D. P. 240,508, addition to 1). R. P 2.3?1530; abst. Chem. Zentr. 
1911, 82 , II, 1391; 1912, 83 , 1, 1870. F. P 43200,5. 1911. 

14. Ital. P. 114008, 1910; abst. Chem Ztg 1912, 36 , 425. 

15. U. vS. P. 991874; E. P. 22005, 1010; F. P. 421044; abst. J. S. C. I. 
1911, 30 , 435, 049. 

10. Belg. P. 251200, 1912. 

17. Arch. Chem. Mikros 4 , 183; abst. C. A. 1911, 5 , 3551. 

18. E. P. 22411, 1911; D. R. P. 2.5.5300; abst. J. S. C. I. 1912, 31 , 947. 

19. U. S. Cons. Reports. Nov. 1911; abst. J. S. C. I. 1911, 30 , 1466; 

C. A. 1912,6, 1.524.^ . 

20. F. P. 318iH 1902; abst. J. vS. C. I. 1902, 21 , 1448; Mon. Sci. 1903, 

59 , 191. , 

21. Belg. P.235767, 1911. 

22. Belg. P. 226119, 1910. 

23. Ann. CHim. Phys. 1912, 27 , 170; abst. J. C. S. 1912, 102 , i, 934; 
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Kubierschky,^ G. Kraemer,- f'. Korber,'’’ K. Kopitscli,^ Konsor- 
tium fiif Elektrochemische Indlistrie G. m. b. H.,*’ Gebf. Kortin^ 
Akt. Ges.j® F. Klein,’ E. Bertini,® Ilorbaczewski,® von Lipp- 
man,*” G. Yeoman,'^ C. Davin and M. Harvey, R. Deniiu^ton/^ 
P. Desmarais,^HI. Dreyfus, J. Doubleday,*'’ E. I. ^luPont de 
Nemours and Co.,*’ A. Dubose,** E. Clienard *** vS. Cettolini,"" W. 
Crawford,’* G. Tomlinson,’’ Cie des Produits Chimi^ues d’Alais 
et de la Camargue,^’ 0. Willcox,’^ C. West,’*’^ Sclmeible,’'' H. 
C. A. 191:L 7, 1496. • 

24. U S P. 1256055, 1918, Can P i91542. 1919, abst C A 19l!i. 13, 
1861 K. P. 20550, 1914, abst C A 1916, 10, 953. 

25. fieri. Klin Woch.schr 1913, 49, 17W, abst. C A 1913, 7, 2433, 

J. C. S 1913, 104, i, 141 • 

26. ficlg. P 239187, 1911 

1. D R. P 287897, 1911, abst [SCI 1916, 35, 377, Wag Jahr 
1915, 61, II, 244; Chem Zentr 1915, 86, II, 1032, Chem Ag Rep 1916, 
40, 49, Zts. ang Chein. 1915, 28, II. 637 

2 Zts Spiritusind 1912, 35, 417, abst J S C I 1912, 31, 7410, C A 
1912,6,3490 

3 Wied Ann Phys 1912,37, 1021, abst J C S 1912, 102, h* 538, 
C. A 1913,7,1999 

4 Aust 441(41. 57875. 57878, abst Chem Ztg 1913, 37, 214 

5 ficlg. P. 262208, abst Kunst. 1911,4, 379 

6. ficlg. P.246732. 1912 

7. J. Ind Kng. Chem 1910, 2, 389, abst. J. S C I 1910, 29, 222, 

C. A 1910,4,3053 * 

8 K. P. 2137, 1912; abst J vS C. I 1912. 31, 861, C. A 1913, 7, 2164 

9 Oe.st. Chem Ztg 14, 139, abst J S. C I 191 1. 30, 826, C A. 1911, 

5, 3906 

10. Zts ang. Chem 1912, 25, 1680, abst C A 1912, 6, 3157 Chem 

Ztg. 1912, 36, 2(K11: 1913, 37, 1316, 1346, 1358, 1419. 1428, 1917, 41. 865. 

883, 909, abst C. A 1913, 7, 205, 548, 1918, 12, 2117, J. C S 1913, 104, i, 

298; 1918, 114, i, 210. 

11. U S. P. 983854; abst. C A 1911,5,1472 • 

12 J. Ind. Eng Chem. 1919, 11, 443, abst J S C 1 1919, 38, 434-A; 
C. A. 1919, 13, 1411 

13. Chem Trade J 1918, 63, 145, abst Chem Zeiitr 1919, 90, II, 183. 
14 F. P. 481037, 481038. 1916, abst C A. 1917, 11, 2959 

15. E. P. 108856, 1917; a' St C A 1918,12,154 

16. U. vS. P. 13066«7, 191.), abst. C A 1919, 13, 2157, I S C I 1919, 

38, 503-A • 

17. E. P. 119249, 1917, abst f vS C I. 1918, 37, 717 A 

18. Caout. et Gutta-p 1918, 15, 9.542, abst C. A. 1919, 13, 450 

19. U. S. P. 1307184, 1919, abst C A. 1919, 13, 2156 

20 Boll. ist. int. agric 6, 16, Ind. Chim min. met. 1915, 2, 80, abst 
C. A. 1915, 9, 2284. 

21. E. P. 112166, 1916; abst C. A. 1918, 12, 1050; J. vS. C. I. 1918, 

37, 107-A. 

Can. Hon Adv. Council for vSei. Ind. Res Bull. 1919, 7, 9; abst 
C. A. 1920, 14, 89. J. Ind. Eng. Chem. 1918, 10, K,59; Cltcm. Met. Eng. 1918, 
19, 552; abst. C. A. 1918, 12, 2437. 

23. K. P. 128929, 1919; abst C. A. 1919, 13, 2883; J. vS. C. I. 1919, 

38. 486- A 

21 . U S. P. 1312293; ab.st. C. A. 1919, 13, 2595; J. S. C. I. 1919, 38, 
715-A. 
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Cox/ C. Baskerville/ A. Breckler/ L. Wolfrum and J. Pinnow/ 

F. Babington and A. Tinj^le/ VcrwertiinL^ Inlabdischer Brodukte 

G. m. b. H./' Boucher/ II. Boulard/ A. Truelle/ Elektrizitats- 
werk Lonza/® W. Toplis/’ (). Beyer/- F. Richard/'’ Riittan/"* A. 
Adams/^ The Acme Laboratories,"’' ly Rideal/^ J. Reilly/^ Red- 
wood and ^)verton,‘'‘ W. Rae andC. vSymons,-'’ K. Hoepner,^^ T. 
Heriot,2‘’^^Hen;pel,^•' ly Paiitaiielli,'’* \\ Pascal,-' K. Peche/' X- 

25. Papcr«l<)l!), 25 , No l.'L H>, 25, ahst C A U^O, 14 , 508. 

20. V S P 1511251, 1511-121, . 1010, H P Appl 18011, 1018; abst. 
pS C I 1010, 38 , 500 A, 005 A • Can P lOilOOl, 1020. 

1. Analyst, 1010, 44 , 20, ahst J S C I 1010, 38, 117-A; C. A. lOJO, 
13, 001 

• 2 V S. P. 1208205, 1010, abst J vS C I 1017, 11 , 297; J S. C I. 

1017, 36 , 7ii 

5 J. Iml Ihik^ Cluaii 1017, 9 , 012, abst C A. 1017, 11 , 2257, J. S 
C. I 1917,36,002. 

t Zts. Nahr (k-nuss 1018, 35 , 270, abst J. S C. I. 1910, 38 , 
581^(5: A. 1010, 13,5200 

^ J liid. Kng Chcin. 1010, 11 , 555, abst C. A. 1010, 13 , 1980, J. S 
C. I 1919, 38 , 500- A 

0. n. R. P 511217, 1010, abst J S C 1 1010, 38, 5I0-A; Chetn 
Zentr 1910,90,11,507 

7 Pull sc'i pliarniai'ol 1018, 25 , Pt 205, abst C A 1919, 13 , 497, 
Chcm. Zentr. 101<), 90 , II, 210 

8. P. P. 1200057, 1018, I< P 102015, lOlG, abst J S CM. 1018, 
37 , 525-A, 001-A. Can P 175000 

9. C'ornpt rend sc.inees acad agr 1017, 3, 915, abst C. A 1018, 

12 , 1585. 

10. K P 120105, 1018, abst I S C 1 1!) 10, 38, 28- A, Swiss P 74129, 
77471, 1018, abst C A P.)17. 11 , 1884, 1018, 12 , 2520, Kiinst 1017, 7 , 141; 
1019,9,9 I{ P. 151521, abst J S C 1 1020.39, 15.VA,C A 1929,14,740 

11 Amer. T Pharm 1018, 90 , 050; abst J S C I 1018, 37 , 71 1-A; 
C. A 1918,12,2207 

1?:. Sehwei/. CIkmu Zlg lOlS, 2 , 12, abst J S C I 1018, 37 , 103-A, 
C. A. 1018, 12 , 1878. 

15 J pharm ehnn 10 1 1, 10 , 420, abst C A 1915,9,1224,]. S C I 
1915, 34 , 101 

14. Can Chein J 1018, 2, 21 1 , abst C A 1018,12,20.5.5. 

15. J Amer Pharm Assoc 1010,8, 108, abst C A. 1919,13, 1015 
10. Can P. 18.5745, 1018, abst C A 1010, 13,‘l01 

17. Cheni Age. 1910, 1 , 0. abst J S. C 1. 1010, 38 , 007-A; C. A. 1919, 

13 , 5184. 

18 Lecture delivered before the Royal Dublin Society, Feb 19, 1919. 

19. Cheni Age, 1919, 1, 00 

20. K. P. 120004, 1918, ab.st. C A. 1919. 13 , 2885. 

21. Zts. Nahr. Gemiss 1917, 34 , 455, abst. J. S. C. I. 1919, 38 , 
7,3,5-A. 

22. J. S. C. I. 1015, 34 , 550, abst. C. A. 1015, 9 , 1825. 

25. Zts ang Chem 1914, 27 , 521; abst J. S. C. I. 1915, 34 , 18; C. A. 
1915, 9 , 572 • 

21. Staz. sper iicrar ital 101.8, 51 , 85; abst C. A 1919,13,2411. 

25 H P. 1401 1,^ 140.527, 1019; abst. J. S C. I. 1020, 39 , 58,5-A, 474-A. 
20. I). R. P 2924.82, 1910, abst. Chem. Ztg. Rep. 1910, 40 , 275; Zts. 
Chem. Ind. Roll. 1917, 20 , 02. 
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vSabalitschka,^ N. Schoorl and Regenbogen/'^ F. Schuaert,^ V. 
Sebastiafl/ E. Schuttleworth,*'^ L. Solari/ E. Stein, ^ F. Stockel- 
bach,® Soc. d’Exploit. des Procedes H. Boulard,*^ E. Elvove,’® W. 
Evans and J. Day,^^ P. Evans, gUrodt and Kunz,’^ A. J^nke/^ 
A. Foster,'^ N. Osborne, G. Onsager,*’ K. Ozeki,’® H. ]Vfoore,’® R. 
McKee, G. Mezzadroll,^^ J. Magne,-^ A. Molhant,“^ W. Owen,?^ 
C..Neuberg and E. Reinfiirth,^^ E. Leslie,’® t. IvPehtenhahn,^^ J. 
Iviversecge,^^ M. Lijijnbert,^® H. Landmark, J. Krizelf,®’ F. Kress- 

1 Ber. (lent pharm. Ges. 1919,2$, ab^t J. S. C. I 1919, 38, 
3()8-A:C. A 1919,13,2054 

2. Pharm. Wcekblad, 1918, 55,390; abst C A 1918,12, 1522, J. S. 

C. I. 1918, 37, 318-A. • 

3. D. R. P. 311812, 1917; abst Cheni Zentr. 1919, $0, IV, ^8; J. S. 

C I. 1919, 38, 880-A. . 

4. Prog, agr vit. 1914 , 61, 507, 591); abst. J vS. C I. nil 5, 34, 444. 
Sih; also F. P. 471784; ab.st J. 8 C. I. 1915, 34, 444 

5. Can. Chem. J. 1918, 2, 91 ; abst C A 1918, 12, 1331 • 

0 Swiss P. 74943; b'. P 484323, 191/; abst. C A. 191/, 11, 1^807, 
1918,12,10.50. „ * 

7. Pure Products, 1917, 13, 180; abst C A 1917, 11, 1718 
8 Amcr Perfumer, 191,5, 10, 94. 109; abst C. A. 1915, $, 2000. 

9. E P. 10294.5, 1910; ab.st. C. A. 1917, 11, 1248; J. S C. I. 1918, 

37, 52.5-A 

10. J. Ind. Eng Chem. 1917, 9,295, abst. C. A. 1917, 11, J 114; J. vS. 
C. I. 1917, 36, 408. 

11. J. A C. S 1919, 41, 1207; abst J S C I 1919, 38, /93-A: Chem. 

Zentr 1919, 90, 111, 857. ^ ^ 

12. J. Ind Eng. Chem. 1910, 8, 200, abst C. A. 1910, 10, 1002, J. S. 
C. I. 1910, 35, 4^3 

13 Bmnnerci Ztg 1918. 0171 ; Chem Ztg 1919, 43, 40, J. S. C. 1. 1919. 

38, 333-A: abst. C A. 1919, 13, 29.50 

14. Oeslerr. Chem Ztg. 191.8, (2), 21, 195, abst Chem Zentr. 1918, 89, 
11,184. 

15. U vS. P. 1320043; abst. C. A 1920, 14, 123 

10. U. S Bureau of vSbandards Bull No. 3, Vol 9 ^ 

17 E P. 24738, 1913; abst. C. A 191.5, 9, 1240; J S C I. 191.), 34, 2o. 

18 Lap P 313.55, 1917; abst C. A. 1918, 12, 154 

19 U vS P. 1323.540, 1919; abst. C. A. 1920, 14, 309 

20. U. S. P. 1284739, .1284740, 1918, abst. J. S C. I 1919, 38, /LA; 
C. A. 1919, 13, 180, 187. 

21. Boll, chini. farm 1918,57, 301; abst C A. 1919, 13, 101.); J. vS. 

C. I. 1919, 38, 50-A. ^ . 

22. Louisiana Planter, 1917, 59, 13, Intern vSugar J 1919, 21,400; abst. 
J. vS. C. I. 1919, 38, 780-A. 

2.3. U.vS. P.1134281, 1915;abst.C. A. 191.5,9, 130.) 

24. Sugar, 1914, 16, 31; abst. C A. 191.5, 9, ^0, 1.30.>, J S. C. I. 1914, 
33 978 

’ ' 2 , 5 .’ Biochera. Zts. 1918, 8$, 36.1; abst. J. S. C I 1918^ J7, 667.A: C. A. 

’Ctem. Met, Eng. 1918, 19, 566; abst. C. A. 1918, U, 2.S24. 

27. U. S. P. 1311824, 1919; Can. P, 187009, 1918; affst. C A. 1919, 13, 

134, ^^6 167; abst. C. A. 1919, 11, 1971. 

29. Ind.Chim. 1918, S, 131, 189, 219, 290, 323; MI19, S, 178; abst. 
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mann/ J. Kenevel,^ B. Kazmann and Kellogg Toasted Corn Flake 
Co.,’ and T. Kayser,^ H. Wood^ A. White ‘and T. Price,® A. 
Backhaus and U. vS. Industrial Alcohol Co.,’ Union Co.,® H. von 
Schiitz,® E. PeytraV® E. Pantanclli,^^ C. Neuberg,’^ R. McKee,^’ 
P. Mand(f,^^ J. Magne,*-’ E. de Uoisy,'®T.Uchtenhahn,^’ W. Lewis,’® 

H. Landn^rk,’® I.KoltholT,^® A. Klein, 2’ K.Hoepner,''- C. Le Petit, 2’ 
T. Craney,^^ IlsniiiJ and A. Classen, IL Bayer and S. Orla- 
Jensen,^® E.«Barbet et Fils et Cic.^ 

C. A. 19151,13,2102 ^ 

30. Pap. tekii PorcninK, April 9, 1919, ahst. Papiorfabr 1919, 17, 10ri2, 
J. vS. C. I. 1919, 38, Hr)9-A. 

31. U. vS. P. 1314082, 1919, ahst. J vS C. 1 1919, 38, 789-A. 

• 1. J. Ind. Kuk Chcin 191.*), 7, 920, abst. C. A. 1910, 10, 2400; J S. C. 

I. 1915. 34, 1221. 

2. U.,S. P. 1176150, 117G402, 1910; abst J vS C I. 1916, 35, 553; 
C. A. 1916, 10, 1398, 1399. 

3. IJ. S. P 1267081. 1918, K P. 119333, 1917, abst J. S. C I. 1918, 
3L 55??-A, 711-A; C. A, 1919, 13, 161 Can P 18.5862, 1918; abst. C. A. 
19^1^. 13, 161. 

4. Pcuillc dTiiformatioiis du Minislrc dc TAgric 1917, 22, No. 4.5, 10; 
Bull. Agr Tntc'lligcncc, 1918, 9, 111, abst. C A 1918, 12, 1585, J. vS. C. T. 
1918, 37, 521-A. Ann. Cliiin anal 1919, 1, 79, abst J. S C. I 1919, 38, 
266-A. 

5. J. Amcr Pharm Assoc 1919, 8, 7.30, abst C A. 1920, 14, 372. 

6. JL C. vS. 1919, 115, 1462, abst. J S C. I. 1920, 39, 9.5-A. 

7. E. P. 140790, 140797, 1920 

8. Norw. P. 29231, 1918; abst. C A 1920, 14, 1400. 

9. D. R. P. 310.346, 1917; abst J. S. C. 1. 1920, 39, 358-A 

10. Bull. Hoc. Chini. 1920. 27, .34, abst J C. H. 1920, 118, i, 217. 

11. Htaz. sper, agr. ital 1918, 51, 8.3; Bull. Agr. Intelligence, 10, 105; 
abst. C. A. 1920, 14, 2017. 

12. Woch. Bran. 1919, 36, 292, J. Inst Brew. 1920, 26, 99, abst J. S. 
C. 1. 1920, 39, 276-A. 

13. Can. P. 1886.36, 188637, 188038. For ])roduetion of alcohol from 
seaweed, see Iv, Bayer and S. Orlajenseii Iv. P. 1 19030, 1919, abst. J. vS C I. 
1920, 39, 499-A. 

14. F. P. 455108; abst. C. A. 1914, 8 , 777. 

15. Louisiana Planter, 1917, 59, 13, abst C A. 15)20, 14, 794 

16. Compt. rend. 1920, 170, 50; abst C. A 1920, 14, 1115; J. S. C. I. 
1920, 39, 147-A; Cliem. Zvnir. 1920, 91, II, 44,5 « 

17. Can P. 187605), 1918; U. S P. 1311824, abst. C. A. 1919, 13, 134, 
2536. 

18. J. Ind. ling. Chem. 1920, 12, 490, abst C. A. 1920, 14, 1916, J. S 
C. I. 1920, 39, 463-A. 

19. Chem. Ztg. 1915, 39, 98. Cf. Can P. 181062. 

20. Rec. trav. Chim. 1920, 39, 126, abst. J. C. S. 1920. 118, ii, 198. 

21. Papicrztg. 1918, 43, 759, 783, 990, 1015; abst. Chem. Zentr. 1918 
89, II, 416; C. A. 1920,14, 467 

22. Zts. Nahr. Genuss. 1917, 34, 453, abst. C. A. 1920, 14, 713. 

23. K. P. 1^1091, 1918. 

24. U.S. P.1140502; R. P.4922. 1915; abst J.S.C.1. 1915, 34, 732, 1163 

25. Zts. SpirRusind. 1920, 43, 19; abst. C. A. 1920, 14, 2046. 

26. Can. P. 196728, 1920. 

27. F. P. 478946, 1914; R. P. 107975, 1917;Iabst. J. vS. C. 1. 1916, 35 
1173; 1920, 39, 77-A, 
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^ In this connection the varipiis directions for deiuitiiration,^ 
excise anfl trade regulations and statistics, ^ tax scliediiles,^ gov- 
ernment publications,^ special processes of manufacture/ and 

1. Oil, Paint and Dnig Rep. July 0, 1900; April 20, lOGJ; Sept. 7, 
1907; Dec. 7, 1908; Feb. 1, 1909; 1916, 89, No 16, 20, abst [SCI 1907 

26, 1061; 1909, 28, 85, 214; 1916, 35, 1596. Zts. Spiritusimi l!U12. 25, 450; 
1903, 26, 389; abst J. S. C I 1902, 2l, 1322, 1903, 22,dl0!> J. S C I 1908, 

27, fa3. Drug. Circ 1912, 56, 93 Nat Dnig. 1909, 39, *5 Bd. of Trade 
J. April 23, 1903, Nov. 7. 1907; abst. J S C I 1903. 22, 5S2, U)()7, 26, 1210 
Bd. of Trade J. Dec fl, 1913; abst J S C T l!ll3, 32, 1162 Farben 
Ztg. 1912, 17, 1892; abst C A 1912.6,3191 Chem Drug Feb 10.1906, 
Aug. 17, 1907, abst J.S C. 1. 1906.25, 141, 1907,26,994 Pharm Ceiitralh. 
1899, 40, 199; abst. J. S C I. 1902, 21, 612 J. Iiid ling Chein 1912, 4, 
850. Chem Met Kiig.. 1920, 22, 517. J Dobbie, J. vS. C 1 1920. 39, 86-R , . 
abst C A. 1920, 14, 2235. 

2. United State';: see Hug Mm J. Aug 4. 1906, abst J. S. C*1 1906, 

25, 901; Oil, Paint and Drug Rep. Aug 12, 1907, abst J vS C.*I. HU)7, 26, 
989; Oil, Paint and Drug Rep. Nov 28. 1910. Nov 27, 1911, july 27, 1914; 
abst. J S.'C. I. 1911, 30, 1400, 1911, 33, 880 J. Tnd l-ng Chem M)15, 7, 
637. .. 

England: J S C T. 1908, 27, 111); Chem Trade T Jan. 29, 19t0; 

* Pharm. J. Nov. 10. 1912, abst J. S C I. 1912, 31, 1090 J S C I. 1915, 
34, 53. 

Frame: Times, Aug 17, 1900, Ch of Com J August, 1907, Zts Spir- 
itusind 1908, 31, 325; Oil, Paint and Drug Rej) Nov 30, 1908, Zts vSpir- 
itusind. 1909, 32, 4.T3, Chem, Trade J Nov. 29, 1913, abst J S C I. 1906, 
25, 861; 1907, 26, 939, 1908, 27, 580, 1217; 1909, 28, 1099; 19I3r32, 1123. 

J. Ind Kng. Chem. 1913, 5, 1029. 

Germany: Chem. and Drug. Nov. 16, 1907, Fngmeering, Dec 11, 1908, 
Chem. Ztg. 1909, 33, 882; U. vS. Cons Rep. Jan 1912, Chem World, Dec. 
1912; abst J. S. C. 1. 1907, 26, 1210; 1908, 27, 1217, 1909, 28, 955, 1912, 
31, 198, 1175. Chem Trade J 1909, 44, 124, abst C A. 1909, 3, 1057. 

Canada: Oil, Paint and Drug Rep , July 9. 1906; abst. J S C I. 
1006, 25, 772. Australia: Bd of Trade J Feb 4, 1915. abst. J. vS C I. 
1915,34,198 Pharm J. July 7. 1906; abst J .S C. I. 1906. 25, 772 Rusfia: 
Bd of Trade J. Jan. 24, 1907, abst J S C. 1. 1907, 28, 109. India: Chem. 
and Drug. Aug 3, 1907; abst J. S C I. 1907, 26, 931 

3 /' .V; Pharm J Aug 10. 1907; abst. J .S C 1. 1907, 26, 939. 
J. S. C. I 1919, 38, 7-R. England: Bd Trade J May 13. 1909, abst. J. vS 
C. I, 1909, 28, 5.38. Memorandum of Bd. Customs and Ivvcise, 1914; abst. 
J. S. C. I. 1914, 33, 880, UI9, see also J. vS. C I 1902, 21, 1216. France: 
Bd. of Trade J June 24, 1909; abst J vS C I 1909, 28, 732 Ad. of Trade 
J. Sept 30, 1909; ab.st. J. S. C. I. 1909, 28, 1085 Cf Bd of Trade J. Feb. 

I, 1906; abst J. S. C. T. 1906, 25, 103. 

4 Regulations No. 30, Revised, U S Internal Revenue, Aug 22,1911; 
and Supplement No. 2, Dec. 10, 1913 {See also Treasury Deci.sions No. 
1861, 1876, 1954, June 23, 1913; vSept .5, 1913; March 10, 1914. Farmers 
Bull. No, 529, 1911; U. S. Dept. Agric. .See J Tnd ling. Chem. 1914, 6 , 
443. Central Control Bd. of England, “Alcohol, Its Composition and Prepa- 
ration;” abst. C. A. 1918, 12, 2325. Report of the Departmental Committee 
on IndAtrial Alcohol to the Chancellor of the Ex^l^equor, Apiil 11, 1905; 

J. S. C. I. 1905, 24, 397. Regulations No. 61 on industrial and denatured 

alcohol, under Title III, Natl. Prohibition Act. * 

5. Process Photogram, 1905, 12, 1. U. S. Dept Agr , Bur. Chem. 
BuU. 130; abst. C. A. 1910, 4, 809. Chem. Ztg. 1910, 34, 655; abst. J. S 
C. I. 1910, 29, 855. Neuste Rrfind. Erfahr. 1911, 38, 624. Amer. Distiller’s 
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analysis^ are among the suggested uses‘ which may be consulted. 

Tables of temperature corrections for the densities ol‘ alcohol 
of sp. gr. 0.79 to 0.99 and from 10° to 25° C. have been' published 
by H. Ricjimond.'^ 

Propyl Alcohol. Of the two kilown propyl alcohols, the iso 
modification has been most exhaustively studied on account of 
its more ready availability as a constituent of fusel oil. The 
fundamental groundwork of our knowledgetof this alcohol is 
comprized in the investigations published before 1870. They 
include, among others, the writings of vS. Johnson,"^ R. Fittig,^ G. 
thanceV A. Perrot,^^ M. Berthelot,’ A. Martin,’’ K. Erleiimeyer,® M. 
SimpsonV*^ F. Spilsbury and F. Ivmerson,’’ Lorin,’^ E. Linnemann,’’’ 

Review, 1913, 3, No 7, 98, ahst J Iiul Kng Chcni. 1914, S, 80 Bol Soc. 
fomentfT fabril, Santiago de Chile, 1910, 33, 40; abst. C. A 1910, 10, 1904. 
Engifteer, 1918, 126, 204; abst. Chem Zentr. 1919. 90, II, 183. 

^ 1, U. S. Cons Rep No. 1288, March 13, 1902, abst J. vS C. I. 1902, 
21, 538: Chem. Ztg. 1903, 27, 197; abst J.S C 1.1903.22,410. Imgincer, 
March 6, 19(Xi, 240, abst. J vS C. I 1903, 22, 350 Inland Revenue Report, 
1907; abst. J. S. C. I. 1907, 26, 982. Oil, Paint and Drug Rep. Aug. 10, 
1909; abst. J. S. C. I. 1909, 28, 900 Perf. I-ssent. Oil Record, 3, 219; abst. 
C. A. 1913, 7, 5;3.5. Times I-ng. vSuppl. Jan. 15. 1913; abst. J. vS. C. I 1913, 
32, 75. Intern. Sugar J 1910, 18, 32, abst C A. 1910, 10, 903 Australia 
Advisory Council Sci. Ind. Bull 6, (1918); Expt .Sta Rec 38, 714, abst. C. 
A. 1918, 12, 2079. Por use of alcohol and pyridine as an illummant, see 
Brit. J. Phot 1900,47,710. 

2. Analyst, 1920, 45, 222; abst J S. C. I. 1920, 39, 525-A. 

3. J. prakt. Chem. 1854, 62, 202; abst Jahr. Chem. 1854, 7, 445, 570. 

4. Bull. Soc. Chim. 1809, 11, 270; abst Chem Centr. 1809, 40, 799, 
881. vSee also Ann. 1800, 114. 00; 1809, 149, 318; Zts Chem. 1808, 11, 44. 

' 5. Compt rend. 1853, 37, 410, 1809, 68, 059, 720, abst. J. C. S. 1853, 
6, 287; Arch. ph. nat. 24, 385; Bull. Soc. Chim 1809, 12, 87; Instit. 1853, 
310; Ann. 1853, 87, 127, 1809, 151, 298, 304; Chem Centr. 1853, 24, 824; 
1869, 40, 884; Jahr. Chem. im. 6, 5tt3; 1809, 22, 358, J. prakt. Chem. 1853, 
60, 205; Zts. Chem. 1809, 12, 300. 

6. Compt. rend. 1857, 45, 309, abst Ann. 1858, 105, 04, J. prakt. 
Chem. 1858, 73, 175; Jahr Chem. 1857, 10, 352 . 

7. Cothpt. rend. 1855, 40, 102; 1870, 82, 297; 1898, 126, 616, 1899, 
129, 483; abst. Chem. Gaz. 1855, 01; J. C. S. 1898, 74, i, 393; Ann. Chim. 
Phys. 1855, 43, 399; 1876, 9, 335; Bull. Soc. Chim. 1875, 24, 530; Instit. 
1855, 18; Ann. 1855, 94, 78; Chem. Centr. 1855, 26, 109; 1876, 47, 08, 297, 
300; 1899, 70, II, 802; Bull. Soc. Chim. 1898, 19, 824; 1899, 21, 1037; Jahr. 
Chem. 1855, 8, 602; 1876, 29, 98; 1898. 51, 920; 1899, 52, 845; J. prakt. Chem. 
1855, 65, 274. vSee also D. Berthelot, Compt. rend. 1900, 130, 565; abst. 
Zts. physik. Chem. 1900, 35, 103. 

8. E. P. 158, 1862. 

9. Verhandl. natufhist. Verein in Heidelberg, 3, 2; Zts. Cheiti. 1863, 
6, 388; Ann. 1863, 126, 307; Jahr. Chem. 1803, 16, 494; J. prakt. Chem. 1863, 
90, 315; Chem. CenV. 1864, 35, 17; Bull. vSoc. Chim. 1866, 5, 617; Phil. Mag 
1864, 27, 108. 

10. Proc. Roy. Soc. 1863, 12, 533; Ann. Chim. Phys. 1863, 69, 383; 
Ann. 1866, 139, 127; Chem. Centr. 1864, 35, 545; Bull. Soc. Chim. 1866, 
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E. Frankland and,B. Duppa,‘ I. Pierre and E. Puchot,*4i. Fittig, 
J. Konig and H. Sch^er,^ L. Henry, ^ H. A. Butlerow 

and M. Ossokin,® D. Mendelejeff,’ A. Sierscli,* C. vSchorlemmer,® 
and E. Einnemann and A. Siersch.'^ 

• 

■ From 1870 to 1890 saw a noticeably quickening interest in 
this body from the patents issued during this period Tor the util- 
ization of the alcohols of fusel oil as solvents for flie nitrocelluloses 
after esterificationfand in this advance, propyl alcohol is included. 
The increment of knowledge upon Miis subject is reflected in the 

6 , 38, Jahr. Chem. 186.3, 16 , 494. , 

11. E. P. 1232, 1862. 

12. Compt. rend. 1863, 56 , 84.5, abst J prakt Chcm 186.3, 90 , .57; 

Jahr. Chem. 1863, 16 , 327. • 

13. Ann. 1863, 125 , 307; 186.5. 136 , 40; 1868, 148 , 251; 1869, 150 , 370, 
152 , 127; 1870, 154 , 130, .367; 1871, 157 , 119, 120; 160 , 195, 2,38; 1^72, 161 , 
18, 43, 178, 190; 162 , 1, 12; abst. J. prakt Chem. 1863, 89 , 177, 1874 , 418 , 
160; Ber. 1874, 7 , 856; 1877, 10 , 1111, Wien Akad. Bcr 75 . II. 906; 4ahr. 
Chem. 1868, 21 , 432; 1869, 22 , 364, 1870, 23 , 487; 1871, 24 , 40, ,381, 397; 
1872, 25 , 35, 309, 338, ,343; 1874, 27 , .341; 1877, 30 , .52.3; Chem Centr. 1869, 
40 , 891; 1870, 41 , 367, 449; 1872, 43 , 20, 80, 84, 91, 95. .329, 330, 680 Ann. 
Chim. Phys. 1869, 17 , 434, Bull. vSoc. Chim. 1869, 12 , 272, Zts Chem. 1870, 
13 , 682; 1871, 14 , 571. See also E. Linnemann and V. von Zotta, Ann, 

1869, 152 , 127; 1872, 162 , 3; Jahr. Chem 1872, 25 , 342 Cf*B. Tollens, 
Jahr. Chem. 1873, 26 , 327. V. Meyer, J. Barbien and F Forster, Ber 1877, 
10 , 130. 

1. J. C S. 1867, 20 , 102; Ann 1868, 145 , 78, abst Jahr Chem 1867, 
20 , 394. 

2 Compt. rend 1869, 69 , 95; 1870, 70 , 354; 1871, 73 , .599, 778; 1872, 
74 , 511, Ann Chim Phys 1872. 25 , 2.36, Bull Soc Chim 1869, 11 , 43; 

1870, 14 , 53; abst. Chem Centr. 1869, 40,88.3, Jahr Chem 1869, 22 , 360; 
1870, 23 , 421 ; 1871, 24 , 39; 1872, 25 , .317, Zts. Chem 1871, 14 , 470, 477# 

3. Bull. Soc. Chim. 1868, 10 , 42, abst. Jahr Chem 1868, 21 , 4.35; 
Zts. Chem. 1868. 11 , 44 

4. Ber. 1869, 2 , 495, abst. Chem. Centr 1869, 40 , 900. Compt. rend. 
1904, 130 , 205; 1907, 145 , 4,53, abst J. C. S 1905, 88 , i. .5,58, 1907, 92 , i, 887. 

5. Ann. 1867, Suppl. 5 , 247, abst Zts. Chem 1868, 11 , 124; Chem. 
Centr. 1868, 39 , 221; Byll. Soc. Chim. 1868, 10 , 213, Amer. J. Sci. (Sill), 

1868, 45 , 256; Jahr. Chem. 1868, 21 , ,574. • 

6. Ann. 1868, 145 , 257, abst. Chem. Centr. 1.S68, 39 , 742. See also 
Ann. 1867, 144 , 42; abst. Chem. Centr 1868, 39 , 46^1 

7. Zts. Chem. 1868, 11 , 25; abst. Bull. Soc Chim 1868, 10 , 44; Jahr. 
Chem. 1867, 20 , 566. 

8. Ann. 1867, 142 , 155; 1868, 147 , 261; abst. J. prakt. Chem. 1867, 
102 311; Zts. Chem. 1867, 10 , 248; 1869, 12 , 145; Ann Chim. Phys. 1867, 
12 , 485; BuU. Soc. Chim. 1868, 9 , 136, Jahr. Chem. 1867, 20 , 532, 1868, 21 , 
436; Chem. Centr. 1869, 40 , 897, 900. 

fiP. Zts. Chem. 1868, 11 , 49; Bull vSoc. Clym. 11^8, 10 , 44; Chem. 
News, 1872, 25 , 101; abst. Jahr. Chem. 1872, 25 , 34. 

10. Ann. 1867, 144 , 137; abst. Chem. Centr. 1868.»39, 384; Zts. Chem. 

1869, 12 , 143. E. Linnemann and V. von Zotta, Wien. Akad. Sitzber, 03 , 
4^; abst. Chem. Centr. 1871, 42 , 596. E. Linnemann and C. Friedel, Ann. 
1865, 153 , 133; Compt. rend. 1864, 60 , 346; abst. Chem. Centr. 1865, 36 , 461. 
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publicati<i>ns of A. Rossi, ^ C. Kric^del and R. Silva, ^ E. Hardy,’ 
C. Bouchardat,^ A. Caliours,^ B. Tollens,^’’ G. Kraemer‘and A. 
Pinner,’ H. Grimshaw and C. Schorlemmer,® A. Saytzeff and A. 
Rossi,'** A. vSaytzeff,*** C. vSchmitt,’* S. Paj^liani,'" V. Meyer and F. 
Forster,*’ t. Councler,*'* G. Nicderisl,*’ A. Villiers,*'* R. Pribram 
and A. Hsmdl,*’ W. Perkin,*’ B. Pawlewski,*** F. Zeltermann,^ A. 
Zander," J. RrtthV'^ W. Jalm," S. WIciiRel and S. Henrich'.en," 

I. Gaz. ehini. ital. 1X71, 1 , 2:i0, J prakt Chem 1X71, 111 , 4.5,'); 
Ann 1H71, 159 , 79; abst. Chem. Centr 1870, 41 , 847, f^71, 42 , 498 

2 Compt. rend. 1878, 76 , ^2(1, abst Jahr Chem 1878. 26 , 800; Bull. 
Soc. Cliirii. 1878, 19 , 289; Her 1878, 6 , 207, Chem Centr 1878, 44 , 21 1. 

8 Compt rend 1874 , 79 , 800, abst. Chem Centr 1874, 45 , 705; 
^ahr. Chem. 1874, 27 , 805; Jahr. rein Chem 1874, 2 , 158, 

4. Compt. rend 1874, 78 , 1145, abst Chem Centr 1874, 45 , 822; 
Jahr Chem 1^74. 27 , 950, J C vS 1874,27,888 

5. For other propyl derivatives see Compt rend 1878, 76 , 188, 748, 
138.8; abst. Jahr. Chem 1878, 26 , 510 

_ 0. •'Bull. vSoc Chim 1808, 10 , 891, Com|)t rend 1809, 68 , 208; Ann 
1807. 144 , 159; Ber. 1809, 2 , 40, abst Chem. Centr. 1870, 41 , 5, 887, 658; 
ZtsThem 1870,13,207,458 

7. Zts Chem 1870, 13, 470, abst. Jahr Chem 1870,23,445. 

8. Ann. 1878, 170 , 187, abst. Chem. Centr 1878, 44 , 802 vSec also 
K. Akad. Wien An/.eiger, 1870, 101, abst Chem Centr. 1870, 41 , 545. 

9. Compt. rend 1870, 70 , 129; Zts. Chem 1870, 13 , 1 10; Ann 1871, 
159 , 79; abjt Jahr Chem. 1870, 23 , 448. vSee also Jahr. Chem 1808, 21 , 
482,484, 1809.22,358 

10. Zts. Chem 1870, 13 , 105, J prakt Chem. 1871, 111 , 70; abst Chem 
Centr 1870, 41 , 177, 1871, 42 , 227. 

11. Zts Chem. 1870, 13 , 570, abst Chem Centr 1870, 41 , 819, Jahr 
Chem 1870,23,415 

12 Ber. 1878, 11 , 155; Tahr. Chem 1878,31,887. Ann Phys Bcibl. 

1883. 7 , 449; N. Comento, 188;{, 12 , 229; abst Jahf Chem 1888, 36 , 122 
S. IjiigUani and A Ivme, Ann. Phys. Beibl 1884, 8 , 18; abst. Jahr Chem. 
188^, 37 , 901 

18. Ber 1870, 9 , 529, abst Jahr Chem. 1870, 29 , 821. vSec also Jahr. 
Chem. 1872, 25 , 287 

14 Ber. 1878, 11 , 1107, abst Chem Centr. 1878, 49 , 503, J C S, 1878, 

34 , 512; Jahr. Chem. 1878, 31 , 528. 

15. Ann. 1877, 166 , 391 ; abst Jahr Chem. 1877, 30 , 522. 

10. Anm Chim Phys. 1880, 21 , 72, Ber. im, 13 , 1718, 1891; abst. 

Jahr. Chem. 1880. 33 , 595. 

17. Wien Akad Ber 84 , H, 717; abst. Jahr. Chem. 1881, 34 , 85. 

18. Ber. 1882, 15 , 1808; J. C vS. 1882, 41 , 880, abst. Jahr. Chem. 1882, 

35 , 198. Zts. physik Chem. 1890, 21 , 584, 020. 

19. Ber 1884, 17 , lOOti; abst. Jahr. Chem 1884, 37 , 904. 

20. Alin. Phys. Beibl 1881, 5 , 787; J phys. 1881, 10 , 312; abst. Jahr. 
Chem. 1881, 34 , 1090 

21. Ann. 1882, 214 , 27, 1884, 224 , 50, abst. Jahr. Chem. 1882, 35 , 27; 

1884, 37 , 79. 

22. Ann. 188^1, 203 ,* 208. Zts. physik. Chem. 1891, 7 , 153, 159; 1898, 
26 , 650. 

23. Wien. Akad. Ber. 81 , II, 756; 82 , II, 511; Monatsh. 1880, 1 , 378, 
675; Chem. Centr. 1880, 51 , 323, .585; Ber. 1880, 13 , 983, 2107; Jahr. Chem. 
1880, 33 , 390. 

24. Ann. Phys. 1884, (2), 22 , 121; abst. Jahr. Chem. 1884, 37 , 280. 
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I 

^ A. Nadejdine,' A. Naccari and S. Pagliani,^ G. Kalilbjmii/' J. 

* Kerr,‘ D* Konowalow/- A. ncstrem,* ]). Diakonoff,’ J. Groslians,* 
U. Gayon and G. Dupetit," 1>. Alk'rtoni,"' R. Sdiiff," S. Rulic- 
mann and D. Carnegie,'- S. Pagliani and A. natclli,'" S. Pagliani 
and 1 . Palazzo," R. Pribram,'" R. de Forcrand,'* N.McnsVhntkin,'’ 
S. Henrichsen,'* A, Bonz,'" E. Conrady,® J, Crafts,"' J«,Traiibe,'"" 
R. Weegmann,"" U. Gayin and E. Dul oirg,-' A^,St()lmianii,'''' k 


1. Ann Phys i3*il)l I.SS'i, 7, (>r,S, J Un,,, Plivs Clinii So- Iss2 14. 
f)/, 5:^(1, iss;{, 15, LV), abst lahr Clicni lSS;b 36, IIU Rep phys I’ssi 
20, 441; abst. Ami. Phys. Beibl. ISSf), 9, Jalir. Cheni. 1X8") 38. i;;)’ 
Zts physik Chcni. 1891, 7, bOo; 1!)03, 44, r)r)2. 

2. Ann Phys Peibl 1882. 6, 87. abst J.ihr Cheiii 1882 35. (18. 
Zts. phy.sik Chem 1898. 12, 4(17, 190.8, 43, 280 

3. Per 188.8. 16, 2171), abst Jahr Chem 18.8.}, 36, I2(i, rtiill Soe 
Chirn 1884, 41,210 Zts physik Chem 1.891. 8, (i.87, 18'I8, 26f (mO 

4 Phil Mau 18.82, 13, I.'):}, 248, abst J.ihr Chem l,8.s;i, 309() 

.8 Wied Ann 1.881, 14, .84, Hull 8oc Chim 1.881.35,109 .ibsi lahr 
Chem 18.82, 35, .87 ^ ^ 

0 Ann Chim Phys 1882. 27, .8, abs( Jahr Clum 1.8.82,35,012 • 

7 Bull Soc Chim 1.8.82, 38, 172, abst Jahr Chem 1.8.82, 35, 107 
J C S 1.8,82, 42, .8.85, J Rims Phys Chem I'oe 1.8.82.14,2 

8 Rec. tr.iv Chim Pays-Bas, 1.8.84. 3, 105, abst Jahr Chem 1,8.84 
37, 40 

^ 9 Compt rend 1.882, 95, 044, abst J.ahr Chem 1.8.82, 35, 128.8, Bull 

vSoc Chim 18.8.8, 39, .8,8.8, Chem Cenlr 1.882, 53, .804 • 

1,41.8. 2, 1.8.8, 2.88. .882, Arch exper Patlml idiarm 
U, wl.8; Itiilia med 1.8.8.8, AllKem med Centralztjf 53, 0. abst Chem Cenlr 
18,84 , 55, 142, Jahr ('hem 1. 8,8,8. 36, 1479, 1884, 37, 1.800 

11 Per 1.882,35, 1270, 290.8, Ann 1. 8,8.8, 220, 71,278 1,881 223 47 

Cniz chim ital 1,881, 14, 292, abst Jahr Chem. 1.8.82, 35, 27. Ii7, 18,8.8,’ 
36, 04 , 1 8.8 1 , 37, 101 ’ 

12 J f S ISSS, 5J, (24, Chi-ia News 
Centr 1.8.88, 59, .8-1 1 

18. Ann Rhys 
14 
1.8 

2, 970. 

10 



1 .8.88, 57, 110 , abst Chem 

Beibl 1.880, 10, 81, 221 , abst Jahr Chem 1.8.80,39,118 
Ann Phys Beibl 1, 8.8.8, 9, 149, abst Jahr Chem 1.88.8,38, 107 
Wien. Akfid Per 18,8.8, 97, II, 1 10, abst Zts physik Chem 1,888, 

Compt. rend. 188.8,101, IGl, 81.8; 18.87, 104, 291. ,801; 1892 114, 

.820 : abst 
1898, 64, 

28, 077, 678, 1900, 34, 154. ' 

18 Wied Ann 1888.34, 1,80, abst Zts physik Chdii 1.8.88, 2, ,848 

19 Zts. physik. Chem 1888, 2, 898; abst J C. vS. 1889, 56, 885 

20. Zts physik. Chem. 1889, 3, 210, 223. Cf. Ann 1888, 246, 228 

21. Zts. physik Chem 1887, 1, 420, Per 1.8.87,20,709 Cf. G Kahl- 

baum. Per. 1880,19,3100. 

22. • Per 18.80, 19, 871; abst. Jahr Chem 1.880, 39, 1 1^^ 1 19, Zts physik 

Chem. 1903, 43, 288, 289. » » • . i y ■ 

23. Zts. physik. Chem. 1888, 2, 268; abst J. C S 1888, 54, 990 

24. Compt. rend 1.886, 102, 978; abst Jahr. Chem 1880, 39, 1884. 

25. J. prakt. Chem. 188.5, 140, 420, abst Jahr. Chern. 1885, 38, 197- 
Zts. physik. Chem 1888,2,30. 
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Arrhenius,^ and including the investigations of M. Le Blanc.* 

The period 1891 to 1900 developed no particularly noteworthy 
achievement in the chemistry or commercial utilization of this 
alcohol, the tendency being to increase the sphere of usefulness 
in the fiefds then known. The progress is recorded in the dis- 
closures oA»A. Schlamp,’’ G. Schmidt,^ W. Rontgen and T- Zehn- 
der,^ W. Ramsapy,® Ramsay and J. vShields,^ W. Ramsay and 
S. Young, * Ohem. Fabr. auf Actien vorm. K- Sobering,® S. Young,*® 
E. Mathias,’* P. Henry,”* A^. Handl andR. PrWam,*® A. Etard,** 
P. Barbier and E. Roux,’* B. von Bitto,'** II. Jones,’^ J. Thomsen,’* 
.T. Thorpe and L. Jones,’® C. Thwing,**® A. Winkelmann,®’ L. Niemil- 
owicz,®*#L. Kossakowsky,**^ I). Konowalow and A. Winkelmann,*^ 

1. Zts5 physik. Cheui 1887, 1 , 288, 289, 290; 1888. 2 , 494, 495; 1892, 
9 , 489, 492, 503, 505. 

2 ^ Zts. physik. Chcm. 1889, 4 , 554, abst. J. C. S. 1890, 58 , 313. 

' 3. Zts. physik. Chcm. 1894, 14 , 270, 278, 279, 280, 281, 282; abst. J. 
C. «. 1894, 66, ii, 370. 

4. Zts. physik. Chem. 1891, 8 , 037; abst. J C. S. 1891, 60 , 969. 

5. Wied Ann Phys 1891, 44 , 1, 24; abst. Zts. physik. Chem. 1892, 
9 , 220 . 

0. Zts. physik. Chcm. 1894, IS, 108. Cf. S Young and O. Thomas, 
J. C. S. 1893, 63 , 1251. 

7. j; C. S. 1893, 63 , 1089; Zts.physik. Chcm 1893, 12 , 407, 468. 

8. Trans. Roy. Soc. 1889, 180 , 150; abst. Zts. phy.sik. Chem. 1891, 
7 , 005, Oil. 

9. H. P. 101 12, 1894; abst. J S. C I. 1894, 13 . 087; 1895, 14 , 539. 

10. Zts. phy.sik. Chem. 1893, 10 , 793, 1893, 11 , 285; Phil. Mag. 1893, 
34 , 503. J. C. S. 1902, 81 , 777, abst. Zts physik. Chcm. 1903, 43 , 125. 
Cf. Phil. Mag. 1885, 20 , 515; abst Zts. physik Chem. 1887, 1 , 420. vSci. 
Proc. Roy. Dublin Soc 1910, 12 , 442. 

*11. Compt. rend. 1892, 115 , 35, abst Zts. physik. Chem. 1892, 10 , 793. 

12. Arch. Pharm 229, 480; abst. Chem. Ccntr. 1891, 62 , II, 690. 

13. Zts. physik. Chem. 1892, 9 , 538; abst. J. C. S. 1892, 62 , 1143. 

14. Compt. rend. 1892, 114 , 753; abst. Chem. Centr. 1892, 63 , I, 738; 
Jahr. Chem. 1892, 45 , 1543; Bull Soc. Chim 1893, 9 , 879; J. C. S. 1892, 62 , 
809. 

15. Bull. Soc. Chim. 1890, 4 , 9, abst. Jahr. Qhem. 1890, 43 , 390; Chem. 
Centr. 1890^61, II, 291; J. C. S. 1890, 58 , 1034. See also Compt. rend. 
1890, 110 , 457, 527, 1071; 111 , 180 235; Bull. Soc. Chim. 1890, 3 , 255, 419, 
424; 4 , 9, 614, 620. 

16. Chcm. Ztg. 1893, 17 , Oil; abst. Chem. Centr. 1893, 64 , II, 157. 

17. Zts. physik. Chem. 1893, 12 , 646; abst. J. C. S. 1893, 64 , ii, 263, 366, 
447; 1894, 66 , ii, 83. 

18. See F. Stohmann, Zts. physik. Chem. 1890, 6 , 339. 

19. J. C. S. 1893, 63 , 273; abst. Zts. physik. Chem. 1893, 11 , 840. 

20. Zts. physik. Chem. 1894, 14 , 293; abst. J. C. S. 1894, 66 , ii, 374. 

21. Wied. Aflin. Phys. 1890, 39 , 1; abst. Zts. physik. Chem. 4890, 5 , 
283’ 1891 8 171. 

’ 22 . Monatsh.'^ 1889, 10 , 813; abst. Chem. Centr. 1890, 61 1 , 580. 

23. Zts. physik. Chem. 1891, 8 , 268; abst. J. C. S. 1891, 1316. 

24. Wied. Ann. Phys. 1881, 14 , 42; 1890, 39 , 10; abst. Zts. physfk. Chem. 
1891, 8 , 126. 
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I 

^ E. Patemo,' P de Keen,* C. Guldberj^,^ R. Gartenmeister/ C. 
Goettig,^M. Dennstedt,® P. Guye,’ R. Abcgg,* G. Link and R. 
Avenarius,® H. Landolt and H. Jahn,'® F. Scliiitt,'^ I. vSclirdder,’'* 
0. Schonrock/^ W. Louguinine,'^ G. Schmidt,*^ W. Russell and W. 
Lapraik,'® J. Phillip/^ E. Franklin and C. Kraus,** A. v&n Hemp- 
tinne,*® H. Barendrecht,*^” W. Biltz,-* S. Bigelow,**^ L. B«uner,‘* K. 
Beckmann and G. Fuchs, E. Beckmann anS V.*Gemliardt,^^ G. 

1. Gaz. cliim iAl. 1880, 19, 44; abst. Zts physik. Chem 1800, 5, 94; 

1893, 12, 604. . 

2. Zts. physik. Chem. 1891, 7, 605 

3. Zts physik. Chem. 1800. S, 374; 1801, 7, 605. 1900, 32, 121, 123, 

4 Zts physik Chem 1890, 6, 529, 532; abst J.C vS. 1891,60, 380 ^ 

5 Ber. 1890, 23, 181; abst Jahr Chem 1890. 43, 1126; Bull. vSoc. 
Chim 1890, 3, 803, Chem Centr 1890,61,1, 466 

6. Ber. 1802, 25, 3636, abst Chem. Centr 1893. 64, 1, 2i>^ 

7. Corapt. rend 1890, 110, 141, abst Zts physik. Chem 1890, 5, 276 

8 Zts physik Chem 1894, 15, 218, 219, abst. J. C S 1895,6^6,71 

9 K. P. 115, 1801; abst J. S C I 1891, 10, 85. 404, 571. 

, 10. Zts. physik. Chem 1892, 10, 302, 316, 317; abst Jahr. Chem 1W2. 

45, 473; Chem. Centr 1892, 63, II. 817. vSee also Zts physik Chem 1891, 
7,150. 

. 11. Zts physik Chem. 1892, 9, 350, 351, 3.54; abst. J. C. vS. 1892, 62, 
929. 

12 Zts. physik. Chem. 1803, 11, 4.56, abst J. C S. 1893, 64. ii, 366. 

13. Zts. physik Chem 1893,11,7.59. See also D Mendeleff,*Zts. Chem. 
1868, 11, 25; abst. Jahr Chem 1.867, 20, .566; Bull S<k' Chim. 1868, 10, 44. 

14. Zts phy.sik. Chem. 1890, 6, 339; 189,5, 17, 176, 511; 1904, 49, .37. 

See also Ann Chim. Phys 1880, 21, 141. G Bonchardat, Compt rend. 
1871, 73, 190; Ann 1871, 160, 3.38. Bull. Soc Chim 1.871, 15, 21; Chem. 
Centr 1871, 42, 482; Zts Chem 1871, 14, 349 Compt rend. 1871, 73, 
1008, abst Bull Soc Chim 1.871, 16, .38; Zts Chem 1871, 14, 431; Jahr. 
Chem 1871,24,791. Compt rend 1874, 78, 1 145, abst Chem. Centr. 1874, 
45, 322. ' 

15 Zts. physik: Chem. 1891, 8, 628, 6.34, 646; abst. J. C. S. 1891, 60, 
969; 1892, 62, 262, 396. 

16. J. C. vS. 1882, 41, .3.34; abst. Rev. trav Chim Pays-Bas, 1897, 16, 
1; Zts. physik. Chem 1898, 27, 177. 

17. Zts. physik. Chem 1897, 24, 35; abst J. C. .S 1898, 74, ii, 9. 

18. Amer. Chem. J *1898, 20, 8.36; abst Jahr. Chem. 1898, 51, 421; 

Zts. physik. Chem. 1890, 29, .3.54. » 

19. Zts. phy.sik. Chem. 1898, 25, 291; abst Jahr. Chem. 1898, 51, 8.32. 
A. V. Hemptinne and A. Bekaert, Zts. physik Chem. 1899, 28, 232. 

20. Zts. physik. Chem. 1896, 20, 234; abst. Chem. Centr. 1896, 67, II, 
534. 

21. Zts. physik. Chem. 1899, 29, 249; abst. Chem Centr. 1899, 70, I, 
331; J. C. S. 1899, 76, i, 297; Jahr. Chem. 1899, 52, .54. 

22. Zts. physik. Chem. 1898, 26, 528; abst. J. C. vS. 1898, 74, ii, 506 

23. Zts. physik. Chem. 1898, 26, 145; abst. Jahr. Chem. 1898, 51, 383; 
Chem. Centr. 1898, 69, II, 255; J. C. S. 1898, 74, ii^422. • 

24. Zts. physik. Chem. 1895, 18, .501. See also Heffter and Juckenack, 
Vrtljschr. f. Ger. Med. u. dlTentl. Sanitatswesen, 1919,*58, 1; abst. C. A. 
1920, W, 590. 

25. Zts. physik. Chem. 189.5, 18, 482, 483; abst. J. C. S. 1896, 70, ii, 236. 
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THCHNOIMY OF CHLIULOSH FSTHRS 

I 

Carfara,* T. Thorpe,^ S. Tereschiii,'^ R. Nasini,^ J. Kuenen and 
W. Robson,' K. Kaiser,' P. Driide,^ K. Gaud,» P. Guzzj/ R. 
Abegg and W. vScitz,^*’ P. Siibow,'^ W. vSpring,‘“ and C. SpeyersP^ 
Froin« 1901 up to the present time, the researches on the 
two propyl alcohols, especially in connection with their uses in 
conjuncti(?n with tk‘ cellulose esters have, comparatively speak- 
ing, been limited to a large number of relatively minor in- 
vestigations, as is indicated by the publications of II. Killer, 

P. Raikow,‘'G. Rudorf,"’ T/ Richards, M. I'riedlander,’^ J. von 
Zawidzki,^'' vS. Young and Iv. I'orley,'" K. Merk,2i vS. Hedin,^^ C. 

n 

1. Gaz. chilli ital ISUI, 24, 1 , ahst Zts pliysik ChcMii 1805,16,73') 

2. J C. vS 1807, 71, 02(),al)sl Zls plivsik Clicm 1807, 24, 502, C hem 
Centr 1807, 68, IT, 012, 5H . Tahr Chem 1807, 50, 1 142. 

3 Wied. Ann 1‘hys 1880, 36, 702, ahsl Zts iihysik Chem 1807, 
23,300. 

4. Zts physik Chem 18!>5, 16, 218. ahst J C S 1804, 66, ii, 173 
*5 Zts jihysik Chem 1S!)0, 28, 300 Phil Maj( 1002, 4, 110, absl 

Chem Centr 1002, 73, 1 f, 1 10, Jahr Chem 1002, 55, 4 1 , Zts physik Chem 
1003, 45, 254 

0 Amer Chem J 1800, 18, 328, .ihst Jahr Chem 1807,50,1102 
7. Zts physik Chem 1807, 23, 300, 1800, 28, 077, 078, abst Chem 
Centr 1807,. 68 , II, 247, Jahr Chem 1807,50,240 

8 Cornpt rend 1804, 119, 802, absl Chem Centr 1805, 66, 1, 14, 
J. C. S. 1805, 68, i, 107, Hull b'oe Chtm 1805, 13, 150 

0. Oazz elinii dal 1808, 28, 1 1. 501 , abst Chem Centr 1800,70, 

I, 000. Cf. Atti R Aeead del Lnieei Roma (5), 7, 215, (la/ chim ital 
1808, 28, I, 207, abst Chem Centr 1808, 69, I, 1107, II. 180 

10 Zts physik Chem 1800, 29, 215, abst J C vS 1800,76,0,023 

11 J. Russ Phys Chern v‘''oe 1808, 30, 020, abst Zts physik Chem 
1800, 29, 752. 

12. Arch phil. iiat (4), 3, 437, abst Jahr Chem 1807, 50, 211; Zts 
physik. Chem 1808,27, 177, Ree trav Chnn Pays lias, 1807, 16, I 

13. J. A C. S 1800. 18, 112, abst Jahr Chem 1807, 50, 1050. vSec 
H. Killer, Zts physik Chem 1001,36.108 

14. Zts ])hysik Chem 1001, 3o, 050, abst J C S 1001, 80, ii, 57, 
370 See R Cornelison, V S P 810018. 1000 

15. Chem ZIr 1002, 26, 430, abst Jahr Chefn 1002.55,773 

10. Zts idiysik Chem. 1003, 43, 287, abst J C S 1003, 84, ii, 403 
The cellulose nitrate solvent eombination of H Dow (U S. P 1330552, 
abst. C. A. 1020, 14, 2084) consists of propyl alcohol 55, ethylene ehlorbromide 
45, and benzyl acetate 5 jiarts 

17. Zts iihysik Chem 1004 , 49, 34 , 37, abst J C S H103, 84, ii, 132 

18. Dissertation, lierlin, 1888, abst. Jahr Chem 1888, 41, 2450, Chem. 
Centr 1888, 59, 074 

10. Zts. physik Chem 1003, 46, 23, 25, 20, 28 vSee also C. Holley, 

J. A. C. vS. 1002, 24. 148, 

20. J. C. 8. nH)2, W, 717, 730; abst. Jahr Chem 1002, 55, 30, Zts 
physik. Chem. 1003,, 43, 124 

21. D R. P. 113710, abst Chem. Centr 1000, 71, 794, Wag. Jahr 
1900, 46, II, 3. 

22 Ptlnejjer's Arehiv 78, 205; abst Chem. Centr. 1900, 71, I, 200, 
Jahr. Chem. 1900, 53, 520, 
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Holley,* K. Meyer, ^ H. Hofef^iid M. Moest,^ F. Hofniunn and 
0. BonhoelTer,^ G. Heinrich, Klbs and K. Brand,'* Fa^l^cnfabr. 
vorm. Bayer & Co.,^ H. Buchner, F. Fuchs and b. .\fegele,‘' 
H JplAes and C. Lindsay,^ J. Cavalier and F. Pros!,’" (i. Carrara 
and A. Coppadoro,’’ J. Tafel and K. vSchmilz,'- A. Trillat,*'^ (b 
Wirgin,’^ P. Walden,'^ (b Newlh,"^ A. Klinge,'" T. Pattrrson,'*' V. 
Guye and L. Friderich,‘'-'M. I)eiiiges,‘-^'M. Guerbet.’' \'.J^iignard,“" 

1 J A C vS 1U02. 24, -US. ;il)st Zts phvMk Clfem 11102, 42, fi 10, 
46, 25 

2 Zts physik Chnn 1000.32, 15. 10. 25. 20, ;il)st J C S 1000,78, 

11, 202 • 

2 Ann 1002, 323, 2<S2 , ahst Jalir Chcni 1002 55, 700, Cluin Ccntr. 
1002,73,11,1004 - 

4 1' S 1’ 7 2120, ahst Mon Sn 1001, 61, 24 , C'Ir'IH Zts 1004 , 3,* 

244, J A C S 1004 , 26R, 222 , 

5 Sit/bvr Bavcr Akad lOOO, 30, 25. abst Zts pli\sik Clinii 1001, 

37, 227 • 

0 Zts Kk'ktroclu'in 1002, 8, 7.S2, ahst Clu'in Ci'iiti 1002, 73, II, 
llOO.Jalir Clu-ni 1002,55,1420 

7. n R 1’ t5ir)-15. 1002, ahst Wan Jalir 1004 , 50, II, S2. Cliian 
Ct'iitr 1004. 75, I. 1580. Clifin ZtK l'»0l.28, 522 . Zts .mg Cluiii lltoi. 
17, 1402, Jalir Clicin 1004, 57, X.')!), , Mon Sci 1005.63,00 

-S, Arch Ilyg 40, 247; ahst Clum Ccntr 1001, 72, H, 1224, J C S 
1001. 80, 11 , 502, jaiii Clicin MiOl, 54, 01 1 

0 Ainer Chcni J 1002, 28, 22!». ahst j C S l'i02. 84, ii, 55, Zts 
ph\sik Chem 100-1.47,220 

10 Hull Soc. Chilli 1000, 23, 07S. ahst jalir Chcni 1000, S3, 010 

11 Mcni R Accad Lincci. 1001, 217, aha Zts phys Ch.in 1002, 
44,280 (la/ chiin ital 1002, 33, I. 220, .dist J.dii Chun 1002,56,725, 
Chun Ccntr 1002, 74, II, 015, Hull Soc Chun 1001,34,770.1 C S 1002 
84, 11, 712. 

12 Zts Klcktrochcin 1002, 8, 281 , ahst J.dir Cliun 1002,55,107 

12. Conipt lend 1001, 132, 1105, ahst Chciii Ccntr 1001, 72, II, 
1,78. Cf J. Tnllat, Cunipt rend 1001, 132, 1227, ahst Chun Ccntr 1001, 
72, ir, 2(1 * 

14. Zts, Ilyg. 1004 , 46, 140, ahst Chun Ccntr 1001, 75, II, 55 

15. Zts physik Chcni 1002, 46, 172, .d)st J C S 1001, 86, ii, 227. 

10. J. C. vS. 1001, 79, 015. ahst j.dir Chun 1001, 54, 580 

17 Conipt rend 1002, 135, 070, Hull Soc Chun 1002, 29, 02, Chun 
Ccntr. 1002, 74, 1, 122 

18. j C. vS. 1001, 79, 477, 071, ahst jalir Chun 1001, J4, 01 , Zts. 
physik Chun 1001,37,022 * 

10. A’^ch SCI phys ((k'ne\a) 1000, 9, 22, ahst Zts ph\sik Chun 1002, 
46, 172 ' 

20 Cornpt. rend. 1004,138, 1007, jalir Chem 1004, 57, 801 , j C S 
I0(M, 86, i, 700, Bull Soc Clum lOOI, 31, 1212, Chun Ccntr 1004, 75, II, 
112 

21 Bull Soc Chilli 1002, 27, 1024, ahst j C S 100.2, 84, i, Ol 
Compt. rend. 1008, 146, 1405, 1000, 149, 120, ahst j jiharm ehiin ioOO, 
30, 15,'C j. C. S 1000, 96, i, (300, Bull vSoc Chun 10 10, 7, .204, Chem Zentr 
1008, 79, 11, 507; 1000, 80, II, 084, 1.527; jahr. 6hun. *1000, 62, II, 105 
Compt. rend 1017, 164, 052, ahst C. A 1017, 11, 2(301 

22. Ann Univ. Lyon, New vSer 1001,6, 1, Ann Clum Rhys 1001,24, 
422; ah.st. j C. S. 1901, 80, i, 070, jahr. Chem. 1001, 54, 507 
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E. Archibald and D. McIntosh,* E. Ai^agat,^ E. Loomis,* F. 
Southent,^ C. Jackson and J. Derby, ^ P. vSabatier and J. Senderens,*^ 
W. Sagrebin and N. Menschutkin,^ A. Schtikarew,® W. ‘ipatjeff,® 

E. Vitoria, g Orloff,*! G.Oddo and G.Cusmano.'^P. Paschal,** 

F. Perkin and L. Pratt, A. Findlay,*® P. Freundler,** F. Cour- 
turier and L. Mcunier A. Michael and K. Wolgast,'* J. Holmes, “ 

T. van H(Jve,“ E. Bosse,*‘ H. Jones, G. Carrara and A Bring- 
henti,2» J, Tafe<,2< J. Timmermann,*=' C. Wintlier,“ A. Wohl and 

H. Roth,” P. Dntoit and H. Duperthuis,” Dclacrc,” A. Dun- 

1. J. C. S. 1904, 85, 919; ahst Jalir. Chetn. 1904, 57, 805. 

2. Ann, Chim Phys. 189:1, 29, 08; abst. Zts. physik. Chem. 1900, 32, 

^^*^***- ^2, 594; abst. J. C. vS. 1900, 78, ii, 335; 

1901, 80,*ii, 492. 

4 Proa Chem. vSoc. 19(M, 20, 117, abst Chem Centr. 1904, 75, II, 

18; Chem. News. 1904, 89, 200, Jahr. Chem. 19(M, 57, 858. 

5. Amcr. Chem. J. 1900. 24, 15; abst. Chem. Centr. 1'900, 71, II, 559. 

. 6. Compt. rend. 1903, 137, 301, abst Chem Centr. 1903, 74, II, 708. 

, 7. J. Russ. Phys. Chem. vSoc 1899, 31, 19, abst J. C. vS 1899, 78, ii, 
735; Chem. Centr. 1899, 70, I, 1059, Zts physik. Chem 1900, 34, 151, 152; , 
32, 640. 

8. Zts. phy.sik. Chem 1903, 44, 550, 558, ab.st. J. C. S. 1903, 84, ii, 710. 

9. J. Russ. Phys. Chem. Soc. 19(M, 36, 813, abst Chem. Centr. 1904, 

75, II, 1020. See also Zts. physik. Chem 1903, 46, 117. 

10, aai. Acad. roy. Belg. 19(H, 1087; abst J C. S. 1905, 88, i, 110. 

, 11. J. Russ. Phys. Chem. 8oc. 1908, 40, 203, abst. J. C. vS. 1908, 94, 

I, 306. 

12. Gaz. chim. ital. 1905, 35, I, 40; abst. Jahr. Chem. 1905-1908, II, 
187; J. C. vS. 1905, 94, i, 402; Chem. Centr. 1905, 76, II, 1215. 

13. Bull. Soc. Chim. 1909, 5, 1110; abst Jahr Chem 1909, 62, II, 5. 

14. J. C. S. 1909, 95, 159; abst. Jahr. Chem. 1909, 62, II, 102. 

15. J.C.S. 1905, 87, 819; abst. Jahr. Chem 1905-1908, II, 187; Chem. 
Cetjtr. 1905, 76, II, 453; Bull. Soc Chim. 1900, 36, 247. See also S. Pickei- 
ing, Ber. 1891, 24, 3639; Nature, 1897, 55, 224 

16. Compt. rend. 1907, 144, 272, abst. J. C. S. 1907, 92, i, 174. 

17. Compt. rend. 190*1, 140, 721 ; abst. Chem. Centr 1905, 76, 1, 1133. 

18. Ber. 1909, 42, 3157; abst. Chem. Zentr. 1909, 80, II, 1415. 

19. Proc. Chem. vSoc. 1907, 22, 272; abst. Bull. Soc. Chim. 1907, 2, 
565; Jahr. Chem. 1905-1908, I, 98. 

20. Bufk Acad. roy. Belg. loas, 540; abst. Jahr. Chem. 1905-1908, II, 
292; Chem. Zentr. 1908, 79, II, 292. 

21. Nachr. K. Akad. Eiss. Goettingen, 1906, 278; abst. Chem. Zentr. 

1907, 78, 1, 233; Jahr. Chem. 1905-1908, II, 166, 167. 

22. Zts. physik. Chem. 1906, 56, 129; abst. Jahr. Chem. 1905-1908, I, 

23. Gaz. chim. ital. 1908, 38, I, 698; abst. Chem. Zentr. 1908, 79, II, 
933. 

24. Ber. 1906, 39, 3626; abst. Chem. Zentr. 1907, 78, 1, 17. 

25. Zts. phy|ik. Chem. 1907, 58, 129; abst. Chem. Zentr. 1907, 78, I, 
1008. 

26. Zts. physi?:. Chem. 1907, 60, 690, 641, 686, 756; abst. Chem. Zentr. 

1908, 79, 1, 97. 

27. Ber. 1907, 40, 212; 1908. 41, 3599; abst. J. C. S. 1907. 92, i, 170; 
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stan,^ A. Doroszewsky,^ A. Doroszewsky and M. Roschdcst- 
wensky/ G. Lemoine/ J. vSenderens,'* P. Sabatier and A. ^Jlaihle,® 
P. Sabatilr/ W. Turner and C. Bissett,* M. Wrewski,® A. Kibler/® 
A. Le Due/* A. Doroszewski and K. Polianski/-^ F. Llorenz/* E. 
Pringsheim/^ HefTter and Juckenack/** G. Just/* and F. Usher /^ 
Butyl Alcohol. Of four possible isoinerides, all art known, 
the isobutyl alcohol being the body used as a nitrocelluW;|c solvent 
when csterified, and as a diluent in the free state. • 

The work on tlje butyl alcohols before 1S70 was, in the main, 
of an academic character, and of purely theoretical interest. 
They include the contributions of A. Wurtz,'* E- Humann,*^ A. 


190«. 94 , i, 942. 

28 J. chim. phys. 6, 009, abst Chem. Zciitr 1009, 80 , I, 710 • 

29. Bull. Soc. Chilli 1909, 5 , 884. abst Chem Zentr, I9{)9,^, II, 1G32. 

1. J C. vS. 1907), 87 , 12; abst Jahr Cliem 1905-1908, I, 70 

2. J Russ Phys Cliem Soe. 1909, 41 , iCiS; abst Jahr Cliem. 1900, 
62 , 11. 95; Chem Zeiitr. 1910, 81 , I. 157 

3. J. Russ Phys Chem. .Soc l!K)9, 41 , 1428, abst Jahr Chem. 1909, 

• 62 , II, 95, Chem, Zentr 1910, 81 , I, 812, J C S 1910, 98 , i, 85 * 

4 Compt rend 1908, 146 , 1300, abst Jahr Chem 1908, 79 , II, 389, 

1075, Dull vSoe Chim 1908, 3, 935, Jahr Chem 1905-1908,11,171. Cf. 

Compt rend 1907, 144 , 357, abst Chem Zeiitr. 1907, 78 , I, 1240 

5 Bull Soe Chim 1908, 3 , 935, abst. Jahr Chem 1905-1908, TI, 
171. Compt rend 1907, 144 , 381, 1909, 148 , 927; abst. Chem. Zentr. 1907, 
78 , I, 1245; 1909, 80 , 1, 1855 

0 Compt rend 1907, 146 , 1370, 1908, 147 , 10, 100, abst. Jahr, Chem. 
1905 -1908, II, 172 Ann Chim Phys 1910, 20 , 303, abst. Chem. Zentr. 
1910, 82 , II, 1130 

7 Compt rend 1907, 144 , 879, abst Jahr Chem. 1905-1908, II, 204. 

8, J C. S 1913, 103 , 1904, abst J S C I 1913,32,1134. 

9 J. Russ Phys Chem Soc. 1910, tt, 1, abst. Jahr Chem. 1910,63, 
II, 87 

10 Ivighth Inter. Cong. Appl Chem. Appendix 25 , 239, abst. C.*A. 
1913,7^2117. 

11. Compt. rend. 1912, 155 , 200; abst. J. C. S 1912, 102 , ii, 8.31 

12. J. Russ. Phys. Chem. Soc 1910, 42 , 109, 1448; abst. J. C. S. 1911, 
100 , i, 253; Bull. Soc. Chim. 1911, 10 , 1284; Chem. Zentr. 1911, 82 , I, 465, 
1220; Jahr. Chem. 1910, 63 . II, 89. 

13. Ann. vSoc. Kspan.Th. Ch. 1914, 12 , 230; Bull Soc. Chim. 1914, 16 , 
031,J.vS.C. I. 1914,33, 1223. 

14. Zts physik. Chem 1889, 3 , 1.53, abst. J. C S. 1889, 56 , 672. 

15. Vrtljschr. f. Ger. Med. u. ofTcntk. Sanitatswesen, 1919, (3), 58 , 1; 
► abst. J. S. C. I. 1919, 38 , 924-A. 

16. Zts. physik, Chem. 1901, 37 , 354. See also Zts. vSpiritusind. 33 , 537. 

17. J. C. vS. 1910, 97 , 72; abst. Chem. Zentr. 1910, 82 , 1, 1007. 

18. Compt. rend. 1852, 35 , 310; 1854, 39 , 335; 1802, 55 , 370; Ann. 
Chim. Phys. 1854, 42 , 129; Ann. 18.53, 85 , 197; 1855, 93 , 107; Suppl. 1 , 380; 
Chem. Centr. 1851, 22 , 798; 1854, 25 , 727; 1861, 32 , 641; Rep. Chim. Pure, 
1862, 4 . 120; Jahr. Chem. 1854, 7 , 568; J. prakt! Cheih. 1855, 64 , 282; 
1854, M, 68. 

19. Ann. Chim. Phys. 1855, 44 , 337; J. prakt. Chem. 1856, 67 , 37; 
Chem. Centr. 1855, 26 , 783. 



Schoyn/ C, Michaelson,^ V. de iuynes,^ A. Sierscli/ A. Lieben 
and A. Rossi/ A. lyieben,® E. Chapman and M. Smith/ E. Erlen- 
meyer/ A. Butlerow/ E. vSchmidt/® A. Saylzeff/^ A. Natimann/^ 
E. Mylius/^ W. Morownikoff/^ J. Konnonikoff and A. vSaytzeff/^ 

1 . Ann, 1804, 130, m. Chem Contr 1804, 35, 1037; Ann Chini. Phys. 

1804, 2, 490; Bull Hoc Clum. 1804, 2, 301, J pluinii. chini. 1804, 46, 08, 
Phil. Mag.||i()5, 29, 308, Jahr Chcin 1804, 17, 334. 

2. Compt. rend. *1804, 59, 388, 142, Instil 1804, 270; Ann 1805, 133, 

182; abst. Chcni. Ventr 1805, 36, 302, 337, Jahr Chem. 1804, 17, 330; J. 
lirakt, Chem.. 1804, 93, 120, 1805, 94, 50; Zh. Chem. 1804, 7, 571, 573, 
Phil Mug 1805,29,309 • 

3. Compt rciul 18l»3, 56<803, abst Pep Chim. Pure, 1803, 5, 409, 
578; Chem. Centr. 1803, 34, 091 

4 Ann. 1808, 148, 201, Zts Chem 1809, 12, 145, abst. Jahr Chem 
• 1808, 21, 430, Pull v^'oe Chun 1809. 12, 274, Ann Chun. Phys. 1809, 17, 430. 

5 Compt rend 1809, 68, 1501 , 69, 21)9; 1870, 71, 309, J prakt Chern. 
1809, 10/, 432; 1871. Ill, 459, abst J C S 1871, 24, 510, Bull vSoc Chim 
1871, 15, 81 f 16, 115;Ann. 1809,151, 121, 1870, 158, 104,137,1871,159, 70, 
Ber 1809,2,429, 1870, 3, 915, Chem Centr 1809,40, 907, 1870, 41,540, 

1871, 42, 389, 498, Jahr Chem 1809, 22, 301, 1870, 23, 427, 1871, 24, 411, 
Zts Chem 1809, 12, 511; 1870, 13, 007, Caz chim ital 1871, 1, 133, 314 

• 0 Wien. Akad. Ber 59, II, 03. Ann 1809, 150, 87, Zts Chem 1809,12, 
425, abst. Chem. Centr 1808, 39, 321, Bull Soc Chim 1809, 12, 282, Jahr. 
Chem 1808,21,437. 

7 J. C vS 1809, 22, 5, 153, 198, Ber 1809. 2, 127, 191, Chem News, 
1809, 19, 103, 198, Chem Centr 1809, 40, 484, 889; Zts Chem 1809, 12, 
470, 432, Jahr Chem 1809, 22, 357, 359, 302; Bull Soe Chim. 1809, 12, 
402, J praKt Chem 1809,107, 257,259. 

8 Ann. 1807, Suppl 5, 337, abst J C S 1871, 24, 125, Ber 1870, 
3, 897, 899; Chem. Centr 1808, 39, 3()1 , 1870, 41, 802, Jahr Chem 1870, 23, 
050, 007, Zts Chem. 1807, 10, 1 17. 

9 Ann 18()7, 144, 1, 1873, 168, 1 13, 170, 211, 1870, 180, 245, abst 
Bull. 8'oc Chim 1805, 2, 100, 1800, 5, 17, 1807, 8, 180, 1870, 25, 294, 1877, 
27, 533, 28, 110, Ber. 1871, 4, 931 , 1870, 9, 1087; 1877, 10, 81, Chem Centr 

1805, 36, 108, 1800, 37, 273, 1807, 38, 353, 301, 1808. 39, 35.3, 1870, 41, 300, 

1872, 43, 2, 100, 1877, 48, 101, Ga/ clum ital 1870, 6, .523; Jahr Chem 
1804, 17, 490, 1805, 18, 500, 1807. 20. .575, 1871, 24, .374; 1875. 28, 205; 1870, 
29, 3.55, 1874, 27, 322, 332, 1877, 30, .5.33, J prakt Chem 1875, 119, 229; 
Zts. Chem, 1804, 7, 385, 702; 1.805, 8, 014, 1.807, 10, 301, 080, 1870, 13, 230, 
1871, 14, 484, N. Petersb. Acad. Bull 18, 505. vSee also Ann. 1878. 190, .3.31 

10 TaRcblatt d. Naturf -Vers. Breslau, 1874, 79, abst. Chem. Centr. 
1874, 45, 042, Ber. 1874. 7, 755. 

11. J.^rakt. Chem 1871, 111, 82, abst Bull. 8oc Chim 1870,14,51. 
Chem. Centr. 1870, 41, 420; Jahr Chem 1870, 23, 420, 485; Zts. Chem. 
1870, 13, 105, 327, Amer. J. Sci. 1870, (2), 50, 417 

12. Ber. 1871, 7, 173, abst J. C S. 1874, 27, 529; Jahr. Chem 1874, 

27, 10 . 

13. Ber. 1873, 6. 312; abst Jahr. Chem 1872, 25, 485, 1873, 26, 527; 
Chem. Centr. 1873, 44, 35. 

14. J. Russ. Phys. Chem i^oc. 1809, 1, 242, abst. Ber 1809, 2, 000; 

Zts. Chem. 1870, 13, 29, Jahr. Chem. 1809, 22, 304; Chem. Centr. 1870, 
41, 18. . 

15. Ann. 1875, 175, 374; abst. Jahr. Chem. 1874, 27, 347; 1875, 28, 
272; Ber. 1874, 7, i050; Bull. 8oc. Chim. 1874, 22, 540; Chem. Centr. 1875, 

46, 50. 
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G. Barbaglia,’ N. Grabowsky luid A. SaytzelT,’ A. Iloffiiiann,^ 
G. Kraenier and A. Pinner,'* and G. KraeinerA 

The score of years embracing 1.S71 ISOO saw inanv note- 
worthy advances in elucidation of tlie structure of these isomeric 
bodies, and pointing out possible uses for them in the arts, 'riiese 
ideas and discoveries are comprehended in ^the writhf^s of G. 
Wagner,'' K. Wagner,^ vS. Pagliani,'* J. Pierre ai!d Iv Puchot,^ 
1). Pawlow,'" M. N#vole," V. Meyer, |. Harbieri and P. I'orster,’^ 
A. Lieben and S. Zeisel," J. be Bel aiiclW. (ireene,“ P. Lohmann 
A. Freund,"* A. Kitz," P. Behrend,'^\. Vigna,"' A. Studer,*" F. 

1 Her 1S7.‘), 6 , 010, ab-'t J C S 26 , S77, Cliom Ceiitr 1S70.' 

44 , 57, S . 

2 . Ann 1S7 1, 171 , 251 , Hot 1S7.’>, 6 , 125(1, ahs( Cliotn Ccntr 1S72, 
44 , ,S()2, 1S71, 45 , 522, Jaht Clu-in 1S74. 27 , 5-14 , Hnll Soo t'Inin Ts71, 22,510 
5 Her 1S74, 7 , 50S, ahst Ibill Soe Chiiii 1S74, 22 , 50 1 , Jalir Chein 
1S74. 27 , 5KI 

1 Bor 1S7(), 3 , 75, Zts C'lioin 1<S70. 13 , 470, abs( Jabr Clioni 1S70. 

23 , 425, Bull Soo C'liiiii bS71, 16 , 274. Clu in Contr 1X70.41,151 * 

5 Boi 1X75 , 6 , 1120, 1X74 , 7 , 252. abst Bull So.'Clnin 1X71.22, 
1X0, Clicni Contr 1X75, 44 , 071, 1X71, 45 , 27X. Jalir Choni 1X71, 29 , 515, 
1X75, 26 , 471 Soo also Ann 1X70, Siippl 7 , 2lX, absl Clu'in Contr 1X70, 
41 , 525 

0 IVtorsl) Acad Hull 21 , 500, Ann 1X70, 181 , 2f)l , Ball Soo Cliim 
1X70, 25 , 205, Jalir Clioin 1X70.29,511 

7 Bor 1X75,8, lttX2, ahst Clioni Contr 1X70,47, 110, Jalir Choin 

1X75, 28 , 272 

<S Bor iX77, 10 , 2055, ahst J C S 1X7X, 34 , 2X7, 055, Jahr Cliom 
1X77, 30 , 005 

0 Conipt roiid, 1X07. 64 , 502, abst Zts Cliom 1X08. 11 , 551 , Cliom. 
Contr IXOX. 39 , 0X0, fahr Cliom IXOX. 21 , 451 

10 N IVtorsl) .Aoad Bull 22 , 107, Ann 1X77, 188 , 1 IX, ahst Jalir 

Chom 1X77, 30 , 551,800 ® 

11 Bull Sno Cliim 1X75, 24 , 07, 122, abst Bor 1X75, 8 , 0X5, Cliom 
Contr 1X75, 46 , 5X1 

12 Bi r 1X77,10, 150, abst Chom Contr 1X77, 48 , 21 1 , Jalir Chom 

1X77, 30 , 455 

15 Bor 1X70, 12 , 570, abst J C S 1X70, 36 , 015, Jalir Chom 187t), 
32 , 551 • 

14 Compt roiid 1X70, 89 , 415, Bor 1X70, 12 , 2202, abs^ Bull Soo 
Chun 1X81, 35 , 458, Jahr Chom I87t», 32 , 480 

15 Bor 1878, 11 , 1485, abst Chom Contr 1878, 49 , 001 , Jahr Chom 
1878, 31 , 540 

10 J prakt Chom 1875, 120 , 25, abst J C S 1X70, 29 , 545, Jahr 
Chom 1875, 28 , 272 

17 Bor 1X70, 9 , 1548, 1880, 13 , 1511, Bull Soo Chim 1877, 28 , 24, 
1878, 29 , 472, Jahr Chom 1870, 29,545, 1877, 30 , 1010, 1880, 33 , 005, Chom 
Contr. ^.870, 47 , 787 

18 Bor 187t), 9 , 1554, abst Chom Contr 1M70, 4 ?, 770, 771, Jahr. 
Chom 1870, 29 , 550; J C S 187t>, 30 , 878, J prakt Chom 1877, 123 , 54. 

10 Gaz chim ital 1885, 13 , 205. Bor 1885, 16 , 1458, abst. Jahr. 
Chom. 1885, 36 , 1501 

20. Bor. 1881, 14 , 2074, abst Jahr Chom 1881, 34 , 45!). Soo alsy 
K. Zalessky, Bor. 1872, 5 , 480. 
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Raoult,* E. Puchot,^ B. Pawleski,’ T. Poleck and 1. Samelson,^ 
V. Merz and K. Gasiorowski,^ W. Alexejeff,® G. Bertoni and F. 
Truffi,^ J. Effront,® A. Gorboff and A. Kessler,® H. Goldsmith,’® 
D. Konowaloff,” A. Ditte,’^ L. Dobbin,’® C. Willgerodt and A. 
Genieser,’^ V. Tiscenko,’® II. Thierfelder and J. von Mering,’® M. 
Scheschukftw,'^ F. ijtohmann,’® R. vSchnaiifer and H. Hupfeld,’® M. 
Planck,^ E. Pfingsheim,-’ H. Malbot and b. Gentil,*-^^ N. Men- 

1. Compt. rend, \m, 96, 5()0. 1053, 97, K25,^.)41 ; abst. Jahr. Cliem. 
1882, 35, 71; 1883, 36, 83. Zts iphvsik Chem 1887, 1, 634. 

2. Ann. Chim. Phys. 1883, 28, 508, abst J. C S. 1884, 46, 166; Jahr 
Chem. 1883, 36, 514. 

f 3. Her. 1882, 15, 3034; al)st Jahr. Chem. 1882, 35, 052; Chem. Centr. 
1883,54^134. Zts physik. Chem 1801,7,005 

4. Chem. Centr. 1884, 55, 813; abst J. C vS 1885, 48, 609; Jahr. Chem. 
1884, 37, 1447. 

5. Rer. 1884, 17, 023; abst J C .S. 1884, 46, 084; Jahr. Chem. 1884, 
37, 906. 

6. Bull. Soc. Chim. 1880, 34, 80; 1881, 41, 303; J. C. vS 1881, 40, 0; 
1886, 50, 847; Jahr. Chem. 1881, 37, 201 ; 1885, 38, 88, Ann Phvs. 1880, 28, 
305; Zts. physik. Chem 1808, 26, 4(;5. J. Russ Phys Chem. Soc 1885, 17, 
I. 281. 

7. Oaz chim. ital 1884, 14, 23; 1885, 15, 351; Ann. chim. mcd. farm. 
(4), 1, 337; J. C 8. 1884, 46, 1110, 1880, 50, 217; Bull Soc. Chim. 1885, 
44, 275; Jahr. Chem. 1881, 37, 005; 1885, 38, 1150; Chem Centr. 1884, 55, 
607; 1885, *96, 800. Areh. des sc phys nat. Geneve (3), 23, 423, abst. Chem. 
Centr. 1800, 61, II, 02 

8 Ber. 188-1, 17, 410, 2317; abst J C S 1884, 46, 800, Jahr. Chem. 
1884, 37, 734. 

9 N. Peters!) Acad Bull 12, 21, abst Jahr. Chem. 1883, 36, 860; 
Ber. 1884, 17, 07-R. 

10. Ber 1882, 15, 1000; abst Jahr. Chem 1882, 35, 408; Bull Soc 
Chim. 1882, 38, 420; Chem Centr 1882, 53, 357 

11. Ber. 1880, 13, 2305; abst Bull vSoc. Chim. 1880, 34, 333; Jahr. 
Chem. 1880, 33, 437; Zts physik Chem 1801. 8, 040, 1800, 28, 343. vSee 
also Wied. Ann Phys. 1881, 14, 42; 1803, 48, 305, Zts physik. Chem. 1898, 
26, 433; Phil MaK 1884,18,22,405. 

12. Compt, rend. 1880, 91, 570, abst. Chem. Centr. 1880, 51, 722, J. C. 
S. 1881,40, 17. 

13. J. C. vS. 1880, 37, 236, 245; abst. Jahr. Chem. 1882, 35, 476. See 
also Ncustelirfind Hrfahr 1882, 9, 417. 

14. J. prakt. Chem 1888, 145, 345; abst. Ber. 1888, 21, 401-R; Jahr. 
Chem. 1888, 41, 1571, 1572. 

15. J. Russ. Phys. Chem. vSoc 1887, 19, 1, 483; abst. Chem. Centr. 1887, 
68 , 1541. 

16. Zts. physiol. Chem. 9, 511 ; ab.st Jahr. Chem. 1885, 38, 1843; J. C. 
S. 1885, 48, 1002. 

17. Ber. 1886, 19, .544, abst. Bull vSoc. Chim. 1886, 45, 181; 46, 823; 
Jahr. Chem. 1886. 39, .575. 

18. J. prakt. Chem. 188.5, 140, 424; Zts. physik. Chem. 1888, 2, 30. 

19. K. P. 18^i2l, 1888; abst. J. vS. C. I. 1889, 8, 160, 946; 1890, 9, 102; 
1892 11, 308 

20 . ’ Zts.' physik. Chem. 1888, 2, 410; abst. J. C. vS. 1888, 54, 1146. 

21. Zts. physik. Chem. 1889, 3, IW; abst. J. C. S. 1889, 56, 672. 

22. Compt. rend. 1889, 108, 957; abst. Chem. Centr. 1889, 60, I, 781. 
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schutkin/ W.. Luginin,* J. Kaljlukoff,* A. Bauer/ A. Bonz/ t. 
Conrady/ M. Claudin/ S. Henrichsen/ J. Habermann/ Bugaieff 
and A. Wolkoff/® S. Arrhenius/^ A. Zander/^ F. Valentiner/^ J. 
Thomsen, G. Tamann,‘^ G. Schmidt,^® C. Schall,'^ 0. vSchonrock,‘“ 
Fabriqiies de Produits Chimiques de Thann et Mulhouse,*® W. 
Ramsay and J. Shields,^ W. Rontgen and Zehndei^^ A. Rich- 
ardson, 2® E. Patemo,23 A. Nadeschdin,^^ A. Na^cari and S. Pag- 
liani,®® G. Link and R. Avenarius,^” H. Landolt and H. Jahn,®’ J. 


1 Zts physik Chem. 1887, "l, 612,4)13, 617, 628; 1892, 9, 237; 1899, 
28, 677; 1900, 34, 134; 1905, 50, 60. 

2 Compt. rend 1885, 101, 1154; abst. Chem Centr. 1886, 57, 50; 
Zts. physik. Chem 1890, 6, 339, 1895, 17, 176; 18, 511; Compt. rend. 1894? 

115)^^01,645. ^ « nl 

3. Zts physik. Chem 1880, 4, 432, abst J C. S 1890, 58, 9/. 

4 K V 4963, 1889; 13613, 1891; 17703, 1893; 17781, 1893 Sec also 
D. R. P *47599, 62362, 72998, 77290, 8017)8, 84336, 86447, 87130, 90291, 
94019, 99256. K. P. 12980, 1894; 20521, 1894. 10946, 1895; 15762, 1895; 
28467, 1897; 14552, 1896. F. P. 195360, 215355 U S. P 412.545, 416710, 
451847, 481685, 536324, .5460.86, .5.5978.3, .560771, 602961. • 

- „ , . A A T C' I 


5 

6 

7. 

8 . 
9. 


.+011)0.), «).)U.jAi'f, .rfv»u«)vj, .../w, . 

Zts. physik. Chem 1888. 2, 895, abst J. C S 18,89, 56, .335. 

Zts. physik Chem 1889, 3, 216, abst. J C. S. 1889, 56, 661. 

Mon Ind 14, 146 , Sner. 29, 56.8. 

Zts physik Chem 18.8.8, 2, .548, Wied Ann. Phys 18X8,34,5*18. 
c. Monatsh 1,8.86, 7, .529. abst Chem Centr. 1886, 57, 86(^; Bull vSoc. 
Chim. 1887, 47, .5.54; Jahr. Chem 1886.39,278. „ 

10 Ber. 1885, 18, 610, abst. Jahr. Chem. 188.5, 38, 11/6; Bull. boc. 
Chim. 1886, 45, 249, abst. Jahr Chem 1,886, 39, 1174 

11. Zts. physik. Chem. 1887, 1, 2,89, 290; 1888, 2, 49.5; 1892, 9, 489, 505. 

12. Ann 1884, 224, .80; abst Zts. physik. Chem 1893,12,468. 

13. K. P 1.56.87. 1890, abst J. S. C. 1. 1,890, 997, 1.891, 10, 404, 571, 

746,944:1892,11,307. ^ ^ 

14. vSee F. Stohmann, Zts physik. Chem 1890, 6 , .3.19, abst. J. C. S. 
1891 60 251 

15. ’ Zts.' physik. Chem. 1892, 9, 108; abst J. C. S 1892, 62, .5.56 

16. Zts. physik. Chem. 1891, 8, 638; abst J. C S. 1891, 60, 969; 1892, 

Zts. physik. Chem. 1894, 14, 707; abst J C. S 1894,66,6,439. 

18. Zts. physik. Chem. 1893, 11, 759. Cf. H. Landolt and H. Jahn, 

J. C. S. 1893, 64, ii, .57. • ^ 

19. E. P. 20,521, 1894; abst. J. S. C. I. 1.895, 14, 88,5. 

1896; 28407, 1897; D. R. P. 992,56. R. P. 1.5762, 1895; abst. J. vS. C. I. 1896, 
15, 671. F. P. 19.5360; D. R. P. 89291. E. P. 12980, 1894; abst. J. S. C. I. 
1895 14 595. 

20. Zts. physik. Chem. 1893, 12, 468; abst. J. C. b. 1893, 63, 1089, 

1894^ 66, 189L 44, 1, 24; abst Zts. physik. Chem. 1892, 9,226. 
22. Zts. physik. Chem. 1891, 8, 641. See Jahr. Chem. 1891, ^,135. 

2^ Gaz. chim. ital. 1889, 19, 44; abst. Zts. physik. Chem. 1890, 5, 94. 
24. Zts. physik. Chem. 1891, 7, 605; 8, 646; J. Rust Phys. Chem. Soc. 
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BruhV M. Beijerink,^ J. Eijkniaun,^ P. delleen/E. Harnakand 

H. Meyer, ^ H. Jahn and G. Moller,® h. Kossakowsky,^ R. Gar- 
tenmeister,® A. Giiye,'’* J. van’t and C. Guldberg.^^ 

Coincidental with the recognition of the value of amyl alco- 
hol as a nitrocotton solvent when acetated was manifested in- 
creased int*erest in •butyl alcohol. During the double decade 
1S91-1010 its position as a pyroxylin solvent was firmly estab- 
lished. Our sum total of information as ksued during this 
period is indicated from the i>!iblicati()ns of P. ZubolT,’^ Spring, 
C. vSehmid,^^ vSchwarz,''* P. vSubow,'*’’ R. Nasini,'^ W. Mallmann,^^ 
K. Amdt,i« R. Abegg and W. Seitz.*'*’ S. Bigelow.'’ W. Biltz," A. 
Blaile.'^M.Dinesman.'H^i. neniges,'*’P.Drude,'*’’Grctsch&Mayer,'^ 

1. Zts. phvsik. Chem ISOI, 7 , LYL I.W.abst J C vS 1891.60,774 

2, Verhaiidl Koniiikl Akad Wiss Amsterdam, .Sect II, J, No. 10; 
ahst Centr. Pact. Parasitciikimde, 15 , 171, Chem Cnitr 1894, 65 , I, 063, 
Rcc trav. Chirn Pays-Bas, 1893, 12 , 141; Jahr Clicm 1891, 47 , 771; Zts 
Spiritusind 17 , 2.3.3 

.3 Rcc trav. Cliiin Pays-Pas, 1893, 12 , 164, 278, ahst Chem Ceiitr. 
189.3, 64 , II, 900, Jahr Chem 1893, 46 , 4 1 , Hull Soc Chim 1893,10,419 
4 Rccherch la pliysKiuc, Paris, 1888, 102, ahst Zts ])hysik Chem 
1891,7, 60, 

.6 Zt.s. Klin. Med 24 , .374, ahst Chem Ceiitr 1891, 65 , I, .314 
6 Zt.s physik Chem 1894, 13 , 396, ahst J C vS 1894,66,6,26.') 

7. Zts physik Chem 1.S91, 8 , 171, 268, ahst Her 1.891 . 24 , 613-R. 

8 Zts. physik Chem 1890, 6 , .■),32, ah.st J C S 1891,60,3.80. 

9. Compt rend. 1890,110, U I, ahst Zts physik Chem 1890,5,276. 
10 Seep Ihiler, Zts physik. Chem 19(M, 36 , ().')6. 

1 1. Zts. phy.sik Chem 1890, 5 , 374, 1891, 7 , 60,-). 1900, 32 , 124. 

12.. J. Russ. Phys Chem Soe 1898, 30 , 926, ahst. Jahr, Chem. 1898, 

51 , Til. 

13 Rec trav. Chim Pavs-Has, 1897, 16 , 1 , ahst, Zts physik Chem. 

1898, 27 , 177. 

14. Helg P 127.')4.3. 1.897 

1.3. F. P. 2.33.318, 1896, ahst Mon Sei 1897, 50 , 86. 

16 J Russ. Phys Chem Foe 1898, 30 , 926, ahst Zts physik. Chem. 

1899, 29 , 75^. 

17 Cjixa' chim ital 189.3, 23 , II, 37; ahst Zts. i)hysik Chem. 1895, 
16 , 248. 

18 K. P. 4018, 1894, 417, 1.89.3, ahst. J. S. C. 1 1894, 13 , 30.3, .370, 6.39; 

I. 895, 14 , 100, 218, 385. 

19. Dissertation, Basic, 1897, 128 , ahst. Zts physik. Chem. 1898, 26 , 
372. 

20. Zts physik. Chem. 1899, 29 , 245; ahst J. C. vS. 1899, 76 , ii, 623. 

21. Zts. physik. Chem. 189.S, 26 , 528, ah.st. J. C. S. 1898, 74 , ii, 506. 

22. Zts. physik Chem. 1809, 29 , 251; ah.st. J. C vS 1899, 76 , ii, 6^4 

23. K. P. 24588, 18‘K); ahst. Chem. Ztg. 1898, 22 , 2.85; Mon. vSei. 1898, 

52 , 183. 

24. ]$. P. 22139, 1896; ahst. Chem. Ztg. 1898, 22 , 189; Mon. Sci. 1898 
52 , 182. 

25. Compt. rend. 1898, 126 , 1277; ahst. Chem. Centr. 1898, 69 , 1, 1310. 
Ana. Chim. Phys. 1909, 18 , 149; ahst Jahr. Chem. 1909, 62 , I, 92; Chem. 
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G. Kahlbaum and K. Arndt/ Beckmann, V. (icrnliurdt and 
G. Fuchs, 2 J. Kuenen and W. Robson,® J. von Kowalski,^ C. 
Glueckslfiann,^ S. Young and C* Fortcy,® A. Trillat,’ B. Turner,® 
L. Serv’ais,'® W. vSagrebin,''^ R. von Stepski,’* (T Poncio,’- (k Per-' 
rier and I. Pouget,^®T. Patterson,'^]. Norris and K. (jreen/'’ J. 
Norris,’*' Loomis,’’ A. Ledcrcr,’® T. Aldrich and C. I^bckwith,’” 
IL Bocdlker,'’*’ G. Carrara and A. Coppadoro,^' (* kV^rari,-- M. 
Guerbet/® V. Grignard,-^ L. Tissier and V. (.Vigiw<l/’ L. (lony,-'’ 
Zentr. 1901), 80 , U, 1X98 

29 Zts piiysik Lhein J897, 23 , 209. IS'.W, 26 , 190, 1899, 28 , 078 
27 L. P 97)2 1, 1890, abst Chcin 7At 1897, 21 , 878, Mon Sen 1898, 
52,110. 

1. Zls plivsik Choni 181*8, 26, lUO, absl Clu-in CViilr 1898. 69, II, 

020. 

2. Zts phvsik Clu'in 1895, 18 , 182, r){)2, ahst J C S 1890,20,11.220 
2. Zts physik Chnn 1891*. 28 , 202. ahst J C S 1899, 76 , n, 250 

4. C()ni])t rt'iHl 1894, 119 , 512, al)^t Zts physik Clu-iii 1895,17,17-1 
5 Monatsh 1895, 16 , 897, ahst Chun Cuilr 1895,66, 1, l»9l vSi'C 
alsoIIelK P. 125948, 127545. 1811 17 

0 J C S 1902, 81 , 717, 729, ahst Zts jilivsik Chun 1902,43, 122, 
124 

7 Compt rend 1901, 132, 1495, ahst Jahr Chun 1901.54,007 

8 Zts physik Chun 1900,35,402, 128, ahst J C. S P*01 , 80, ii. 52 

9 Pull Acad roy Helj^ 190(), 095. ahst Chun Cuitr 1901,72,1,92 

10 J. Riiss Plus Chun 8oc 18**9. 31, 1!*, ahst Zts phvsik Chun 

1900, 32 , 151, 022, 041) 

11. WicMi Akad Ber 111 , II -h. 577. Monatsh. 1902, 23 , 772, ahst lahr 
Chun 1902,55,740,] C S 1902,84,1.01 

12 Ga/ chilli ital 1901, 31 , I, 401 , alist falir Chun 1901,54,010 

12 Bull Soc Chun 1901, 25 , 551 , ahst J C .S 1901, 80 , i, 4 12, Jahr 

Chun 1901, 54 , 008, Chun Cuur 1901,72,11,25 

14. J. C S 1901,79,107. 177, ahst Zts physik Chun 1902.40,510 
15 Ainu Chun J. 1901, 26 , 292, 1902, 27 , 200, ahst Jahr Chun 1901, 
54 , 010, Chun Cuitr 1901,72,11,1112 

10 Ainer Chun J 1907, 38 , 027, ahst Jain Chun 1905 1908, 1 1, 2T)55, 
17. Zts physik Chun 1900, 32 , 5*.*5, ahst J C S 1900, 78 , ii, 225, 

1901, 80 , li, 492 

18 VViui Akad. Ber 110 , 11 h,428, Monatsh 1901, 22 , 520. ahst Jahr. 
Chun 1901, 54 , 805, C hem Cuitr 1901, 72 , II, 702, Hull Soc Chun 1902, 
28 , 825. 

19. U S. P 777712, •1904, ahst J. A C S 1905, 27R, 501 Mon Sci 
1905, 63 , 119 J. A, C vS. 1910, 38 , 2710, ahst J S C I 1^7, 36 , 100 
J. A C. vS 1918, 40 , 1948, ahst C A 1919,13,212 

20. Bull. Soc Cliim. 1904, 31 , i>05, ahst. Jahr. Chun 1904 , 57, 1275 

21. Mem. R. Acad Lmeu, 1901, 217, ahst Zts physik Chun 1902, 
44 , 380. 

22. Mem. R Acad. Pincci, 1901, 217; ahst. Zts jdiysik Chun 1902, 
44 , 380. 

23. Compt. rend, 1899, 128 , 511. 1002, 1901, 132 , 207, 085, 133 , 200, 
1220; i908, 146 , 1405; 1910, 150 , 18:3; Bull. Soc Chim 1902, 27 , 578, 581, 
J. pharm. chim. 1901, 14 , 240; ahst. J. C. S. 1910, * 98 , i.^4*.>, Chun Centr. 
1899, 70 , I, 728, 1102; 1901, 72 , I, 502. 728; II, 021, I9y2. 73 , II, 229. 340; 
1908, 79 , II, 507; Jahr. Chun. 1901, 54 , 015, 019. 

24. Compt. rend. 1903, 136 , 1200, ahst Chem. Centr 1903, 74 , II, 105; 
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A. Goldberg and M. Zimmermarfn,^ J. Guinchant,^ C. Holley,’ 
G. Heinmch,^ E. Houghton and T. Aldrich,'^ and G. Just.® 

From 1911 to the present, perhaps the most important and 
far-reaching series of investigations have been in connection with 
the production of normal butyl alcohol by fermentation, in which 
acetone is also obtained in roughly one-half the amount. The 
advancemefits during this period will be found in the disclosures 
of C. Vallee,’ F.‘^Schardinger,® P. Sabatier and A. Maihle,® E. de 
Stoecklin,^® J. Riche, E. Paterno and A. Miqjli,^^ E. Orloff,^’ R. 
Meth,’^ A. Michael and R. Rnmel,’® A. Michael and P. Cobb,^® A. 
Michael, Akt.-Ges. f. Anilinfabrikation/® E. Abderhalden, W. 
Weichardt, H. Dean, P. Hirscli, J. Schuler and G. Brossa,^® A. 

Jahr, Chcm. 1903, 56 , 1104; Bull. vSoc. Chim. 1003, 29 , 904. 

25. Compt. rend. 1901, 132 , 083; 1902, 134 , 107; abst. Jahr. Chem. 
1901, 54 , 986; J. S. C. T. 1902, 21 , 280. 

26. Compt. rend. 1901, 132 , 822; 133 , 1301; abst. Jahr. Chem. 1901, 
54 , 97; J. C. S. 1901, 80 , ii, 435; Zts physik. Chem. 1902, 47 , 753. 

1. Zts. ang. Chem. 1902, 15 , 898; abst. Jahr. Chem. 1902, 55 , 971. 

2. Compt. rend. 1901, 132 , 469; abst. Jahr. Chem. 1901, 54 , 26; J. C. 
S. 1901,80, ii, 227. 

3. J. A. C vS. 1902, 24 , 448; abst. Zts. physik, Chem. 1903, 42 , 510. 

4. Sitzber. Bayer, Akad. 1900, 30 , 35; abst. Zts. physik. Chem. 1901, 

37 227. ' » ' 

5. Proc. Amer. Physiol. Soc. 1902, 18 , No. 19; Amer. J. Physiol. 8 ; 
abst, J. C. S. 1903, 84 , ii, 315. 

6. Zts. physik. Chem. 1901, 37 , 354; abst. J. C. S. 1901, 80, ii, 439. 

7. Ann. Chim. Phys. 1908, 15 , 331; abst. J. C. vS. 1908, 94 , i, 976. 

8. Zentr. Bact Parasitenkunde, 2 , Abt. 18, 748; abst. Chem. Zentr. 
1907, 78,11, 271. 

9. Compt. rend 1908, 147, 106; abst. Chem Zentr. 1908, 79, II, 675. 

10. Compt. rend 1909, 148. 424; abst. Jahr. Chem. 1909, 62, II, 96 

'Ml. J. pharm. chim. 1909, 29 , 57; abst. Chem. Zentr. 1909, 80 , I, 753; 
Jahr. Chem. 1909, 62 , II, 103. 

12. Gaz. chim. ital. 1908, 38 , II, 137, 330; Accad. Lincei Rend. (5), 
16 , II, 153; 17 , I, 396; abst. Jahr. Chem. 1905-1908, II, 189, 190; J. C. S. 

1907, 92 , i, 815; 1908, 94 , i, 383; Chem. Zentr. 1908, 79 , I, 1930; II, 1161. 

13. J. Russ. Phys. Chem. Soc. 1908, 40 , 203; abst. J. C. S. 1908, 94 , 
i, 306. 

14. Be'r. 1907, 40 , 695; abst. J. vS. C. 1. 1907, 26 , 279; Jahr. Chem. 1905- 

1908, II. 189; Chem. Zentr. 1907. 78, 1. 942; J. C. S. 1907, 92, i, 272. 

15. Amer. Chem. T. 1909, 41 , 118; abst. Jahr. Chem. 1909, 62 , II, 59. 

16. Ann. 1908, 363 , 64; abst. Jahr. Chem. 1905-1908. II, 1705. 

17. Ber. 1905, 38 , 3217; abst. Chem. Centr. 1905, 76 , II, 1665. 

18. F. P. 372603, 1906; K. P. 28147, 1906; abst. J. S. C. I. 1907, 26 , 
638, 759. D. R. P. 184230, 1906; abst. Jahr. Chem. 1905-1908, II, 1442; 
Wag. Jahr. 1907, 53 , II. 27; Zts. ang. Ch6m. 1908, 21 , 219; Chem. Ind. 1907, 
30 , 256; Chem. Zentr. 1907, 78 , II, 366; Chem. Ztg. 1907, 31 , 193. 

19. Zts. phyflol. Chem. 1909, 59 , 170, 174; 63 , 401; abst. J. C. S. 1909, 
96 , i, 800, 903; J. ^S. C. I. 1909, 28 , 240, 618; 1910, 29 , 146; Ber. 1909, 42 , 
3394, 3411; Chem. Zentr. 1909, 80 , I, 1662; II, 1457, 1545; 1910, I, 31; 
Jahr. Chem. 1909, 62 , 1, 413; II, 761, 1482, 1483, 1642, 1544. 



CELLULOSE ESTERS 


2445 


Bourguignone,^ E- Buchner andfj. MeiSenlieinier,* Farbenf. vorm. 
^ F. Bayer & Co.,’ E. Bose and B. Clark, ^ L. Clarke, du 
Pont,® Dolgolenko,^ H. Fournier,® E. Ferrario and F. Fagetli,* 
L. Henry,‘® W. Ipatjew,'* S. Zcisel and M. Daniel,'’ R. Wolffen- 
stein,'’F. vSchwers.'^W. Perkin and F. Matthews,'’ R. Pickard and 
J. Kenyon,'® A. Lassere,'^ A. Kling,'® W. Atkins,'® A. Berfrath,’® E. 
1. duPont de Nemours Powder Co.,’' A. Fernbach and E, Strange,” 
T. von Fellenberg,” J. Reilly and E- Ralph, K. Orton and I). 

1. Bull. Soc chifti BelK 22, 87,ahst J. C S. 190.S, 94, i, 2S0, Chcni. 
Zcntr. 1908. 79, I, 16:10 

2. Ber 1908, 41, 1410, abst Cheni Zenlr 1908, 79, I. 1986, Jalir 
Chem. 1905-1908, 11, 067; J C S 1908, 94, II, 52.'), Bull Soc Cliini 1909, 
6,941. 

:j li. P 17928, 1909. absl J. S C. I. 1910, 29, iuA) 1). R P 289687. 
1914; ab.st J. S C I. 1916, 35, 610 

4. Physik Zts 1907, 8, 951 ; abst Chcm Zeiilr 1 90S, 79, P, 588 

5 Anicr Chem J 1908, 39, .572; abst Jahr Chem 1905-1908, II, 
84; Chem. Zentr. 1908, 79, II, .00, Bull Soc Chim l'.K)9. 6, SOS, J C. S 

1908, 94, i, 490. 

6 Compt rend 1909, 148, 1522, abst C A 1909, 3, 2674 , jahr Chwu. 

1909, 62, II. 60. Chem Zcntr. 1909, 80, II. 181, Bull Soc Chim 1910, 7, 
78; J. C. S 19(H). 96, i, 545 

7. J, Russ Phys Chem, vSoc 1907, 39, 841 , abst Chem Zentr 1908, 
79, I. .022 

8. Compt rend. 1907, 144, .001 , abst Chem Zcntr 1907,78,1, 1179, 
Bull Soc Chim 1907, 1, .506, J C S 1907, 92, i, 271 , Jahr Cm-in 1905- 
1908, II, 068. 

9. Oaz chim ital 1908, 38, II, 600, abst Chem Zentr 1909, 80, 
I, 4.06; J. C. S. 1909, 96, i. 77, Bull Soc Chun l'»10. 8, I5:i 

10 Compt lend 1906, 142, IP.O. 1907, 145, 151. I'K. .899, abst J C. 

S. 1906,90,1,228, Bull Soc Chim 1907,1, Ills, llli.(,lKni Zuitr 1907, 

78, II, 10.54, 10,59, 11.89, Jahr. Chem 1905 190.8, 11. 190 

11. J. Russ Phys Chem Soc. 190.8, 40, 51 1, alist Chem Zentr I90.H, 

79, II, 1099. • 

12. Wien Akad Bcr 118, ll-b, .527, Mouatsh 1909, 30, 727. abst Jahr. 
Chem. 1909, 62, II, 010, J. C S 1910, 98, i, 92 

10. 11. S. P. 10722.89, 1910, abst C A. 1910, 7, 0.501. Chem 7A^. Rep. 
1914, 38, 140. 

14. J. C vS. 1912, 101, 1891; abst. C A 1910, 7, 16.59 

15. E. P. 17205, 1911; abst. J S C. I. 1910, 32, .881, Chem Ztg Rep. 

1913, 7, 644. 

16. J. C. S. 1912, 101, 624. 626, 6:i7; abst. C. A 1910. 7, 07.55 

17. Ann. Chim. anal 1910, 15, .0.08; abst J C vS 1910,98,6, 100.5. 

18. Compt. rend. 1911, 152, 702; Bull. vSoc. Chim 1911, 9, 278, abst. 
Chem. Zentr. 1911,82, 1, 1271. 

19. J. C. 8. 1911, 99, 10; abst. Chem. Zentr 1911, 82, I, 799. 

20. Ann. 1911, 382, 235; abst J. C. S. 1911, 100, 6, 681; Chem Zentr. 

1911, 82, II, .584; Bull. vSoc. Chim. 1911, 10, aOO. 

21. U. S. P. 100830.0; K. P. 172.59, 1911; abst. J. S. C. I. 1911, 30, 1410; 

1912, 31, 257; C. A. 1910, 7, 417. E. P. 133972, 191U; abst.C. A. 1920,14,840. 

22. E. P. 16925, 1911; abst. J. S. C. 1. 1912, 31, 1143. C. A. 1913, 7, 396. 

23. Mitt. I^bensm. u. Hyg. 1, 3.52; abst. Chem. Zentr. 1911, W, I, 
1265; J. C. S. 1911, 100, ii, 667. See also K. Micko, Zts. Nahr. 
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Jones, ‘ E. Flaherty,- A. U. Adams and C. Marvel,^ 0. 
Rosenhijim,^ C. Wcizmann and D Legg,® T. Newmann,^ and M. 
Pardee, R. Hasche and E. Reid.^ * 

Amyl Alcohol. The largest portion of, and the most impor- 
tant constituent in, fusel oil is amyl alcohol, of which eight is^oniers 
arc possible, and all known. Not only is amyl alcohol of impor- 
tance as* an important resin and varnish solvent and desirable 
diluent in pyroxylin lac(|uers, but as a source for the manufacture 
of amyl acetate. 

In the period before IJi^oO a])])carcd the investigations of F. 
Kdrte,'* J. Schrader,"’ H. Kopp,” J. Ijbelmcn,'- T. Rieckher,’’’ J. 
• Reynolds,''* II. Medlock'*’ and I. Pierre, 'Svhich, together with the 

writings of S. Johnson,’^ W. DellTs,"^ E. Breunlin,**’ P. Favre and 

« 

Cicnuss 19, 30"); abst. Chcin Znitr lOlO, 81, I, l.V).’) 

24. Sci Proc Roy. Ihiblm Soc 1010, 15, 507, abst J .S. C I 1010 38, 
024-A. 

• 1. T. C. S. 1010, 115, 1 101, abst J S C 1 1010, 38, 024 A 

2. V. S. P. 132101 1 . abst C A. 1020, 14, 223 

3. J. S. C. I. 1910, 38,411 T. 

4. J. A. C. S. 1020, 42, 310, abst J S C f. 1020, 39, 270 A 

5. biochem. J. 1020, 14, 73. abst T S C I 1020, 39, 202 A. 

0 Can P 202137), 1020 

7. Can Cliein J 1020. 4, 70. abst C A 1020, 14, 1 10.') 

8. J. Ind l{n« Chcni 1020. 12, 481 . abst C A 1020.14,2008 
0 Schw J 1811. 1, 27.3. Ann Chun Phys 1812.62,170 

10 Musontn, 1810, 7, 100 

II. PoKK Ann 1847, 72, 1, 223, Ann 1.8.18, 68, 17, 1.8.54, 92, 1. 1,8.5.’), 
94, 2.57, 203; abst Choin Centi 1.8r).5, 26, 1 Itl, 4.80, jahr Chein 1.847 1.84.8, 
1 00, 80, 18.55, 8, 33 Zts phvsik. Chnn 1.8.8.8, 2, 18.5; 1801, 8, 200. 1,803, 
12, 408 

*• 12. Ann Cliiin IMiys 18-10, 16, 120. 1.55, J prakt Cliein 1.8-10. 37, 
.347; Ann 1840, 57, 310, abst lU-i/ Jahr Clnin 1.848 , 27, .535 See also J 
Hbclnien ainl llotuiuet. Ann Chnn Plus 1840, 17, 01, J prakt Chem 
1840, 38, 21 1; J, Pharm 1810, 10, 00 A Sehhepei, /\nn 1810, 59, 2.3 
13, Jahr ])rakt Pharm 14, 1 . abst Hei/ fuhr Chem 1.840,28,401, 
Ann 1.847. 64, .3.30, Jahr Chem 1817 1.8.1.8.1,008,1 Pharm 1.840,14,300 
14 J Pharm 1840, 16, .300, Chem vSoe. Q) art J J.840, 3, 1 1 1 , Ann 
1851, 77, ir.), 1.851, 77, 1 14. Jahr Chem 1.840, 2, 420, 1.8.50, 3, 404 

15. Ann 1.840, 69, 214, abst Chem Centr 1810, 20, 22.5, Jahr Chem 
1848 -1840. 2, 428 

10. Ann Chim Phys 1.845, 15, .32.5. abst Jahr Chem. 1848 1.840, 2, 
00, 00. Compt rend 1.873, 76, .3.30, abst. Jahr Chem 1.873, 26, 1080. 
Compt. rend 187.5, 81, ,808, abst Jahr Chem 1.870, 29, 7. See also Zts. 
physik. Chem. 1.800, 19, 108. 

17. J. prakt. Chem. 185-1, 62, 204; abst. Jain Chem 1.8,')4, 7, 570 

18. N. Jahrb Pharm. 1, 1. abst Ann 18, ")4, 92, 277, Chem Centr 
1854, 25, 274; JuIa-. Cheqi IKA, 7, 20. 

10. Ann 185*4 91, 314; abst. Chem Centr 1.8,54, 25, 8:45, J. prakt Chem. 
18.5.5, 44, 44, Jahr Chem. 1.8,54, 7, .570 



VKLI.UU)^: KSTERS 


2447 


•J. Silben^ann,* M. Bertlielot,“ A. Wiirtz,'^ J. Sohlossberger,^ R. 
Railton,'^ L/ Carius/ C. Gcrliardt and G. Chancel,^ H. v Gilin,* 
H. Schwarz,'* vSchlagdeiiliaitfTcn,*” J. Sdiiel,’' A. Perrot,^' and L. 
Pasteur, in the decade following, constitute the piontKT work 
upon which our present-day knowledge of the subject has been 
perfected. . * 

The ten-) car period ISGl -1S7() appeared coni])arati\cly 
(piiescent so far as Adical discoveries are concerned, and is ein- 
braccd in the dissertations and writings of A. Kovalevsky,’^ T. 
Kundig, ' ' R. Fittig,’'’ II. Landolt,’' A. Wurtz,’'’ Brion,”* M. Berthe- 


1 .Ann Chim Phvs 37 , 4()1 . .Ann kS.VJ, 88, Ki.S. abst'Clic-in 
Soc (Jn><rt J IS.Aa, 6 , 2.")() Sir also Zls i)hvsik. Cluan .’UU. ISD.A 

18 , nil 

2 Coinpt rend lS.n3. 37 , Snn, absl Chein Cenlr IH.')}. 25 , do 
Coinpt rend ISbd. 56 , TOO. TO.d. X44, abst Clieni Ceiiti ISOO, 34 , 002. 
J. prakt Cliein iSO.'k 90 , 244, IS04, 92 , 202 ^ 

I 2 Coinpt rend 18n2. 35 , 200, 1202. 55 , 270, I.S02. 56 , Tin IKvl 
1204, 57 , 470. 1202. 66 , 1170, .Ann CImn Pliv.s bsni. 42 , 120. 12.77. 51 , 
24. 1201. 2 , 411, Hull So(' Cliiin 1202, 5 , 200, b’lnsfit 1202, 222 Ann 
bsni, 79 , 220. I2n.2, 85 , 107, 12.').), 93 , 107, 110, I2.‘>2, 104 , 222 1202 128 , 

22.7, 120.7, 134 , 201, 1,S02, 148 , 121, abs( Cliein Centr 1.202, 34 , 1.7.7 004 
017, 1204, 35 , 2.22, 1202. 39 , 20‘l. 272. Jalir Cliein 1.2.72, 11 , 401, 420.2, 

.707, 1201, 17 , .702, J prakt Chem 1.201. 92 , 2.20. Zt^ Cliein 1.202,6,417 

1.7.7, 1.202, 11 , 400 

4 Ann 12.70, 73 , 212, abst Cliein Centr 1.2.70.21,4,27 
.7 Cliein Soe Qaart J I. 2.7.2, 6 , 20.7, abst Jahr Chem I.snO, 6 , .702; 
Clieni Centr 1.2,71,25,2.70 

0 I, Carius and 1‘nes, Ann 1.2,7!», 100, 1, abst C'hein Centr 18.70 
30 , 21.;,Ke|) Cliim Pure, 12.70, 1 , 220, Jahr Chem 1 .2.7.2, U, 0.7 I, Cariiis. 
Ann 1.2.70, 111 , 0.2, abst J prakt Chem 1.2.70, 78 , 104 , Chem Centr 12.7<v'. 
30 , 001, Ann Chun Phvs 12.70, 57 , 217, Rep Chim Pme, 1.2.70, 1 , .770 
Jahr Cluin 1.2,70,12,27. 

7 Compt rend 1.2.72, 35 , 000, abst Jahr Chem 1.2.70. 12 , .22 
2 Wien Acad Bei 30 , 124, abst | prakt Clum. 1.2.72, 75 , 40, Chem 
Centr 1.2.72, 29 , .705, Jahr Chem 1.2.')2, 11 , 102 

0 Dmd Poly I. 2.7.2, ^ 49 , .277, abst Jahr Chem 12.7.2,11,42.7 

10 J pharm dmn IS.aO, 30 , 401, abst Chem Cuitr llli, 

Jahr, Chem 1,2.70. 9 , .770 

11 Ann 1.2.70, 112 , 72, abst Chem Centr 1200, 31 , 2, J prakt Chem 

I. 200, 79 , 2.72, J. pharm chim 1.200, 37 , 144 

12 Compt rend 12.77, 45 , .200, abst J prakt Chem 12.7.2, 78 , 174, 
Ann 1.2.72, 105 , 04 

12 Compt rend l.S,7.7. 41 , 200, 1.2.70, 42 , 12,7(7; I/Instit 18.7.7, 204, 

J. prakt Chem. 1.2.70, 67 , 2.79, 12.77, 70 , 240, Ann 187.7, 96 , 2.77; Chem 
Centr 187.7, 26 , 702, Jahr. Chem 18.7.7,8,014, Chem .F<k‘ Ouart J 18.7.7, 
8,277. . 

14. Ann 1801, 119 , .20,2, abst Bull Soc Clmh 1.202, 4 , 174, Jabr 
Chem. 1801, 14 , .786 

’ 15 Ann l.SOO, 114 , 1 ; abst. J prakt Chem 1800, 80 , 44.7, Chem Cenlr 
1860, 31 , 543, Zts Chem 1800, 3 , 0, Rep. Chim Pure, 1800, 2 , 227; Jahi. 
Chem. I860; 13 , .217. 

16. Ann. 1860, 114 , 00, abst. J prakt Chem 1860, 80 , 440, Zts. Chem. 
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lot,J a Friedcl and J. Crafts, ^ C..Friedel,3 L. Barth/ F. Gerhard/^ 
T. Graham,® A. Bauer, ^ K. Krlenmeyer,^ G. Wittstein/ V. Reg- 
nault,^® A. Hofmann,’' Fapschin and Tischanowitsch/^ G. Kramer 

1800, 3 , 510; Chcm, Centr. 1800, 31 , 554 Aim. IKCl, 117 , 68; abst. Chem. 
Cciitr. m\, 32 , 148: Jahr. Chcm 1800, 13 , 310. 

17. Pork. Ann. Phys 1804, 122 , 545; 123 , 595; abst Jahr. Chcm. 1864, 
17 , 101 ; Cbi^m Centr. 1805, 3 $, 1 12. 

18. J. prakV Chc^m. 1804, 92 , 284; abst Jahr Chcm 1864, 17 , 502, 503. 

10. Compt. rend. 1803, 56 . 870; L’lnstit. 1803, 158; Bull. Soc. Chim. 

1803, 5 , 400; Zts. Chem. 1803, 6 , 384; J. prakt. Chcm. 1863, 89 , 503; Jahr. 
Chcm. 1803,16,407. 

1. I/In.stit. 1802, 1 10; al?st. Chcm. Centr 1802, 33 , 897; Jahr. Chcm. 
1802, 15 , 409 

2. Cornpt. rend. 1803, 57 , 877, abst J prakt Chem 1864, 92 , 322, 
Ann. 1804, 130 , 198; 131 , 55; Bull Sw. Chim 1804, 2 , 100; Zts. Chem. 1864, 

7 , 500;<abst. Jahr Chcm. 1803, 16 , 400; 1804, 17 , 400; Chcm. Centr. 1864, 
37 , ar>4. Ann. 1805, 133 , 207. 

3. Ann. 1802, 124 , 320; Compt rend 1802, 55 , 53; Proc Amcr. Pharm. 
As.soc. 1863, 11 , 134. Ann Chim Phvs 1809, 16 , 310; abst. Zts. Chem. 

1869, 12 , 480; Jahr. Chem. 1809, 22 , 512 

4. Ann. 1801, 119 , 216; Jahr Chcm 1801, 14 , 009; Wien Acad. Ber 
43 , II, 487; Zts Chem. 1861, 4 , 524; J. prakt Chem. 1802, 86 , 167; abst 
Chem. Centr. 1801, 32 , 705; Rep. Chim Pure, 1801, 3 , 451. In this connee- ‘ 
tion, see also A. Cahours, Ann. Chim Phys 1839, 70 , 81; abst Berz. Jahr. 
Chem 1841,20,521. 

5. Ann. 1802, 122 , 303, ab.st Chem Centr. 1802, 33 , 821 , Rep Chim 
Pure, 18^;2, 4 , 395. 

0. Phil. Trans. 1801, 151 , 373; Ann 1862. 123 , 90; abst Proc Roy. 
vSoc. Loud. 1802, 11 , 381; Compt. rend 1801, 53 , 774; LTnstit, 1801, 384; 
Jahr. Chem. 1801, 14 , 35. 

7 Compt. ri'iid. 1800, 50 , 500; ab.st. Chem Centr 1800, 5 , 490; Rep. 
Chim. Pure, 1800, 2 , 402; Jahr. Chem. 1800, 13 , 405. Wien. Acad. Ber. 44 , 
87; Zts. Chem 1801, 4 , 015; abst. J. prakt. Chem. 1800, 80 , 301; 1861, 84 , 
257; Ann. Chim Phys. 1861, 63 , 405, Rep, Chim. Pure, 1802, 4 , 110, Jahr. 
C^em. 1801, 14 , 059. See also A. Bauer and li. Klein, Wien Acad. Ber. 57 , 

II. 92; Ann 1808, 147 , 249; Chem. Centr. 1808, 13 , 492; Jahr. Chem. 1808, 
21 , 445; Bull, vSoc Chim. 1808, 10 , 412; J. prakt. Chem. 1868, 104 , 474; Zts. 
Chem 1868, 11 , 379. 

8. Zts. Cliem 1864, 7 , 642; abst Jahr Chem. 1804, 17 , 489. Ber. 

1870, 3 , 809; abst Chem. Centr 1870, 41 , 802. Ann. 1807, vSuppl. 5 , 337, 
Bull. Soc. Chim. 1871, 15 , 91 , Jahr. Chem 1870, 23 , 607. See also A. Friedel, 
Compt. VTid. 1800, 50 , 53; Instit. 1803. 238, Rib Chim Pure. 1862, 4 , 351; 

N. Arch, phys nat. 14 , 409, Ann 1802, 124 , 324; Zts. Chem. 1802, 5 , 460; 
Chem. Centr, 1802, 33 , 701; Chenr. News, 1802, 6 , 148; J. prakt. Chem. 
1861, 84 , 437. K. I'ranklaiid and B. Duppa, J C. S. 1807, 20 , 102; Compt. 
rend. 1867, 64 , 249, Ann. Chim. Phys 1807, 11 , 487; Zts. Chem. 1867, 10 , 
110; J. prakt. Chem. 1807, 101 , 50, Chem Centr. 1807, 318 , 673; Jahr. Chem. 
1805, 18 , 304. C. Stahlmann, Ann. 1868, 147 , 129; Zts. Chem. 1868, 11 , 
558; Bull. Soc. Chim. 1868, 10 , 400. 

9. Vierteljahrsch. prakt. Pharm. 11 , 567; abst. Jahr. Chem. 1862, 15 , 
408. 

10. Jahr. Chem. 1863, 16, 77. See also Jahr. Chem. 1847-1848, 1, 87; 
1853, 6 , 79. 

11. E. P. 1291, 1863. 

12. N. Petersb. Acad. Bull. 4 , 81; abst. Chem. Centr. 1861, 32 , 613; 
Phil. Mag. 1861. 22 , 308; J. pharm. chim. 1862. 41 , 95; Jahr. Chem. 1861, 
14 , 50. 
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and A. Pinner,' R. Kemper,* A. Butlerow,* N. Bunge, Bogo- 
molez,^*M. (Sievrier,* E. Chapman and W. Thorp,’ E. Chapman 
and M. Smith,* A. Claus,® A. Bayer,'® A. Bechamp," B. ToUens,'* 
A. Schrauff,'* C. Schorlemmer,'^ N. Mentschutkin,’^ R. Silva,'® A. 
Popoff,'’ J. Pierre and E. Puchot,'* A. Pedler,'® and Lie§-Bodart.*® 

From 1871-1880 augmented activity in this fitid appears, 

• 

1. Ber. 1869, 2, 401; Poly. Centr. 1869, 35, 1262; Chcm. Ccntr. 1869, 
40, 909; Bull. Soc. CMm. 1870, 14, 271 ; Jahr. Chem. 1869, 22, 502. 

2. Arch. Pharm. (2), 139, 20; abst,Zts. Chem. 1870, 13, 704; Jahr. 
Phartn. 1869, 29, 374; Proc. Amcr Pharm. Assoc. 1870, 18, 249 

3. Bull. Soc. Chim. 1864, 2, 106; ab.st Chem Centr. 1865, 38. 168. 
Ann. 1867, 144, 1; abst. Chem. Centr. 1868, 39, 361. Ber. 1877, 10, 8U 
abst. Chem. Centr. 1877, 48, 164 

4. Bull. Soc. Chim. 1866, 8, 401 ; abst. Jahr. Chem. 1866, 19, *527. 

5. Ann. 1881, 209, 70; abst. Chem. Centr. 1881, 52, 6f4, 679; Jahr. 
Chem. 1881, 34, 889; Bull. Soc. Chim. 1882, 35, 563; J. C. S. 1881, 40, 401. 

6. Compt. rend. 1869, 88, 924; abst Zts. Chem. 1869, 22, 413. 

7. J. C. S. 1866, 19, 477; Ann Chim. Phy.s. 1867, 10, 488; Ann. 1867, 
U2, 162; abst. J. prakt. Chem 1867, Id, 94; Jahr. Chem. 1866, 19, 280.^ 

8. Proc Roy Soc. 1869, 17, 308; Chem. News, 1869, 19, 102, 198; 
J. C. S. 1867, 20, 576; 1869, 22, 193; abst. Jahr. Chem 1869, 22, 367; J. prakt. 
Chem. 1869, 107, 259; Zts. Chem. 1869, 12, 471. 

9. Ber. Naturforsch. Ges. 1867, 497; abst. Zts. Chem. 1868, 11, 159; 

J. prakt. Chem. 1867, Id, 384, Chem Centr. 1868, 39, 527; Bull. Soc. Chim. 
1967, 9, 219; Jahr Chem 1867, 20, ,581. • 

10. Ber. 1869, 2, 98; abst Zts Chem. 1869, 12, 389; Jahr. Chem. 1869, 
22,301. 

11. Compt. rend. 1868, 57, 560; abst. J. prakt. Chem. 1869, 107, 448; 
Jahr. Chem. 1868, 21, 431 

12. Zts. Chem. 1871, 14, 249; Ann. 1871, 159. 92; Chem. Centr. 1871, 
42, 499. Ber. 1869, 2, 124; abst. Zts. Chem 1869, 12, 174. 

13. Pogg. Ann 1868, 133, 479; abst. Jahr. Chem. 1868, 21, 117. 

14. Proc. Roy. Soc. 1867, 15, 131, 1869, 17, 327; Ann. 1868, 147,4>14, 
217, 219; 1872, 151, 269. Chem. Centr 1868, 39, 656, 660, 661 ; abst. Jahr. 
Chem. 1866, 19, 526; J. prakt. Chem. 1866, 98, 242; Zts. Chem. 1868, 11, 542. 

15. Petersburg Acad. Mem. 10, 118; J. Russ. Phys Chem. Soc. 1877, 
9, 316; 1878, 10, 276, 316; 1879, 11, 272; 1880, 12, 82; 1881, 13, 562; 1882, 
14, 62, 162; Compt. rend. 1882, 95, 648; 1887, 105, 1016; Bull. Soc. Chim. 
1866, 6, 481; Ber. 1878, U, 1507, 2117, 2148; 1909, 42, 4020; J. C. S. 1882, 
42, 817; Zts. physik. Chem. 1887, 1, 610; Zts Chem. 1866, 9, 36; J. prakt. 
Chem. 1866, 98, 485; 1881, 132, 49; 1882, 133, 193; Ann. 1879, 195, 334; 
1866, 139, 343; abst. Jahr. Chem. 1866, 19, 487; 1877, 30, 603; 1878, 81, 
513; 1881, 84, 15; 1882, 35, 21; Chem. Centr. 1866, 37, 897; 1882, S3, 154, 
758. 792; 1883, 54, 788; 1888. 59, 4. 214; 1906, H, I, 1868; 11, 1715; Chem. 
Zentr. 1909. 80, II, 2134; 1910, A, 1, 904. 

16. Compt. rend. 1867, 54, 1239; abst. Chem. Centr. 1868, 89, 655. 

17. Ber. 1873, 5, 560; abst. Jahr. Chem. 1873, 25, 303. Ann. 1868, 
145, 292; abst. Chem. Centr. 1869, 40, 303. 

1^ J. pharm. chim. 1871, 18, 369; Ann. Chim. Phys. 1868, 22, 234; 
Bull. Soc. Chim. 1869, 11, 43; 1870, 14, 58; Cothpt. rend. 1868, 51, 302; 
1869, 59, 95; 1870, 70, 354; 1871, 73, 599; 1873, 75, 1032; Ann. 1872, 158, 
265; Chem. Centr. 1868, 89, 989; 1869, 40, 886, 969; 1870, ^ 177; 1871, 
42, 611; 1873, 44, 481; Jahr. rein Chem, 1873, 1, 96; J. prakt. Chem. 1869, 
155 , 191; Jahr. Chem. 1873, 25, 174; Zts. Chem. 1877, 20, 255. See also N. 
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especially upon the chemical problems connected with the isomeric 
amyl alcohols, and in attempts To apply them to commercial and 
therai:^*utic uses. vSi^nificant amon^^ the writings of this period 
may be chronicled those of J. Le Bel,' R. Bottger,^ A. Borodin,^ 
A. Butlefow,^ P. Champiim,-' K. Chapman," M. Croullebois,^ F. 
Flawitzky,^ G. Bentley, '' (hBakhoven,'" F.Grimm," E. Erlenmeyer 
Levy, Bct isyr^ 6, 

in Alin isns, 147, 21:L 21.S. j C. S 21, 74. abst Zts. Chem. 
isfis. 11 , ;iin , 

2f) J [Iraki Clieni lS(i(), 98, 210, Coiiipl rend, LSliO, 62, 740 

1 Coinpt rnul 1S72. 77* 1021; 187X. 87, 212, 1870, 89, 212, 1882, 
96, 1208; Bull Soe C'lnin 1871, 21, :)42; 1870, 25, 100, 7)15, 1878, 29, 104; 
30, 1 18. 1870. 31, 101, 1880, 33, lOO. Ann 1882, 220, 140, Ber 1872, 6, 70, 

‘ 1214. 1870, 9, 27,8. 722. 1870, 12, 2102; 1880, 13, 1020, J. C S. 1870, 30, 
04, JalitTv rein Clieni 1872, 1, 07, 1874, 2, 17,8, Cliein Centr 1872, 44, 771, 

1871, 45, 7,(^1, 1870 47, 7,18, 1878, 49, 270, 012, 1870, 50, 250, 450, 579, 
1882. 53, 482; Jahr C'hcin 1872, 26, 221, 1870, 29, 247, 240. 1878, 31, 525; 
1870, 32, 401, 1880. 33, 000, 1882, 36, 1500, Chem Ztg 1882, 7, 714, Zts 
Spintusiiid 6 , 010, Les MomK 1872.32, 180, Chem Tech Kep 1882,22, 
II. 45, I'roc Amcr Bharm Assoc 1871, 22, 220, 1870, 27, 41 1 

2, I’olv Noli/l)l 1872, 28, 15, ahst Chem Tech Rep 1872,12,1,178 

2 Her 1872, 5, 481 . ahst Chem Centr 1872,43,151 

4, IVtersh Ac.ad Bull 16, 200, ahst Zts Chem 1871, 14, 272, Bull 
Soc Chim 1871 , 16, 202, Chem Centr 1871, 42, 150, J C S 1871,24,1035; 
Jahr, Chem 1871, 24, 115 

5 ^onipt rend 1871, 73, 572; Bull vSoc Chim 1874 , 22, 012, ahst 
Jahr. Clieru 1871, 24, 275 

0 J C S 1800, 19, 222, ahst Chetn Centr 1807, 38, 200 J C. S 
1870, 23, Ot), ahst Zts Chem 1870, 13, 400, Bull Soc Chun 1870, 14, 55, 
Jahr Chem 1870, 23, 121, Chem. Centr 1870, 41, 207 J I'eder, Inst 
Brewing. 3, 240, ahst Mon ,Sci 1807, 50, 010, Jahr Chem 1807, 50, 2700, 
7 Ann Chun Rhys 1871, 22, 120, ahst Jahr Chem 1871,24,152. 

8. N IVtersh Ac.id Bull 18, 78, ahst iter 1872, 5, 470, Bull vSoc 
Chilli 1872. 19, 200; Ami 1872, 165, 157, 169, 205, Chem. Centr 1872, 
43, 440, 1872, 44, 2. J C S 1872, 26, 15. 200, Jahr Chem 1872, 25, 347. 
Ber 1872, 6, 105, Ann 1875, 175, 280. Chem Centr 1874, 45, 410, Jahr. 
Chem. 1873, 26, 250, N Betersh Acad Bull, 18, 510, Ber 1872,6,562. 
Bull vSoc. Chim 1872, 20, ;{72. Chem Centr 1872, 46, 700, Jahr Chem 

1872, 26, 22(5. Ber 1874, 7, 10)50; ahst Chem Centr 1875, 46, 50, Jahr 
Chem. 1874, 27, 222 Ann 1875. 175, 280, ahst Chem Centr. 1875, 46, 
178, Jahr^jChem 1875, 28, 208 Ber 1875. 8,®202. Ann 1875, 179, 340, 
ahst Chem Centr 187(), 47, 200, 810, Jahr Chem 1875, 48, 280 Ber 

1870, 9, 207, 810, ahst Chem Centr 1870, 47, 220, Jahr Chem. 1870, 29, 7 
Ber. 1870, 9, 1000, (hi/, chim ital 1870. 6, 521. ahst Jahr Chem, 1875, 
28, 280. 1870. 29, 210. Ber. 1877. 10, 230; ahst Bull Soc Chim 1877, 27, 
501; Chem Centr 1878, 49, 242, Jahr. Chem 1877, 30, 533 Ber 1877, 
10, 2240; ahst Chem Centr. 1878, 49, 202, Jahr Chem. 1877, 30, 534, 020 
Ber. 1887,20, 1048, ahst Chem Centr 1887,58, 1071. 

9 K B 22()2, 1874 

10 BogK Ann 1872, SuppI 6, 225; ahst Jahr. rein Chem. J873, 1, 
90;J.prakt Chem. 1872, U6, 272, Chem Centr 1873, 44, 043; Jahr. Chem. 

1873, 26, 235 

11. Ann. 1871, 157, 249, ubst Zts Chem. 1871, 14, 173; Chem Centr. 

1871, 42, 471; J. C. S. 1871. 24, 385, Bull. Sw.'1871. 15, 233; Jahr. Chem. 
1871, 24, 419, 532. 
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^and C. Hell/ Iv. Warner and A. v^aylzelT/- A. Naninaftn,* P. 
Toepler,^\. Ley,’ A. Ueben and A. Rossi/ |. Kohii;.' Dnjardin 
Beaunietz and Aiidij^c/ A. Calioursand K. Deinarray, ' (V 1‘Uiiry/" 
L. Balbiano/' J. Gladstone and A Tribe/- W. AlexijelT/'* Iv. 
Aniaj>[at/^ A.Wiseline^radski/'Aymonnet/MIAVerner/' II \'ojfel/'* 
A. Kltekoff/'-* J. vSchoenn,-“ O. vSdnniedeberi; and R. ILffnak,-' A 
Richardson/- J. Re^manld and Iv. Hardy,-* A. ltabntean/‘ \V. 

1 Her. 1K70, 3 , Ann 1S71, 160 , -.‘)7, ahst C!k‘iii Cnitr 1S72, 
43 , .AS*,), Zts Clit'ni 1S71. 14 , .777. Jahr C^icni IS7I. 24 , .7S(). .'),S7. Hull 
Soc Cliini 1.S71. 15 , !»(), 1.S7lM7, )(;!> 

2 Her lS7;i, 6 , 17)12. abst Jahr Chnn lS7;i. 26 , :t{t). Ardi Hli.itin 
1X74. (4), 4 , 4X7), N Rep Hharin 23 , .')!•(», Jain lein Chmi hSTl. 2 , 17)S, 
Clietn Centr lS7k 45 , 21.4, .\ini 1X7.7, 175 , .4.71. .ihst J.ihr Cliem 1X7.7. 
28 , 277, Her 1x71, 7 , 1().70. Chein Centr 1.S7.7. 46 , .70 ih i 1X7.7, 8 , 10X2, 
abst Cliem Centr 1X70, 47 , 1 1.7. J.iln Cliein lX7ti. 29 , .4 12 

4 Her 1X7 1, 7 , 207, 20X1 , aO^t I.ilir Chun 1x71,27,17 
4 Iv P 271.7, 1.S70. ahst Her 1X70, 3 , .7.41 . Duil Mustu/lK 1X71, 
2.7.4, Cheni Tet h Rej) 1X71, 10 , II, .4 See .iKo |{ Ruhiu, Cheiii 'feeh 
Rep 1X00,8,11,2 

.7 Her 1X74,6, 12.74, 1.407, .^h^t J C S 1X7 1. 27, 4.70, Cln in Centr 
1X7.4, 44 , X()2, Jalir C'heni 1X74, 26, .‘J. 10 

0 J j)takt Chun 1.X71, 111 , 1.70, (t.i/ ehiin it.il 1x71,1, .111 
7 .Ann 1X70, 195 , 00, .ihst ('hem Centr 1X70.50,100 
X Compt ruid 1X7.7, 81 , 102. .ihst C'hun C'uiti 1x7.7, 46 , X07 
0 Compt lend 1.S70, 83 , O.xx. .d)st Chun Cuitr 1X70, * 47 , 711 
Compt ruid 1X7X, 86 , OOl, ahst Chun Centi 1.S7X. 49 , 101, Hull Soe 
Chun 1X7X. 29 , hso 

K) Compt rend 1X77, 84 , 1 lOO. .ihst Jahr Chuu I XT/, 30 , 1070 

11 CiA/ chilli ital 1X70, 6 , 220. 102. Hu lX/0, 9 , I !.J7, lo02, ahst 
Hull S'oc Chilli 1x77. 27 , 2r, Cliem Centr 1x70, 47 , 7.X0. IX//. 48 , .72, 
Jahr Chun 1X70, 29 , .‘1 IX 

12 Chun News, 1X7.7. 32 , 277, J C S 1.X70, 29 , I.7X, ahst Cliem Centr 
1X70, 47 , OX, J.ihr Chuu 1X70, 29 , 420 Chun News, IxxO, 42 , 2, ah'a 
lalir Chun lX.SO, 33 , 1 17X 

1.4 Her 1X7.7, 8 , 20.7, 1.S70, 9 , 1 112, 1.X77, 10 , 110. 112, i.x70, 12 , 2172, 
ahst Chun Tech Rep 1.S7.7, 14 , II. 201, Chun Centr I.X7.7, 46 , 210, 1X70, 
47 , 7X0, 1X77, 48 , .'llO, 1.S.S0, 49 , 20, Hull Soe Chnn 1X77, 27 , .470. 11.7, 
Jahr Chun 1X70, 29 , 17, l,S77, 30 , 7.7, 1.S70, 32 , 10.7 W led Ann Phvs 
l.SXO, 28 , 41.7. • 

1 1 Ann Chilli I’hys 1.S77, 11 , .720, Compt luid 1X77, 8J)’^27, l.'lO, 
.d).st Jahr. Chcm 1X77.30,70 See also Zts ])ii\sik Chun hSOO, 19 , 111 
1.7 Her 1X70, 9 , I02X, 1.70*.l, (7.1/ chnn it.al 1X7.7, 5 , .721 , ahst Jahr 
Clis’in 1X70, 29 , 4 10, Cliem Centr 1.S70, 47 , .70.7. Ann IX/X, 190 , .'»2X. .4.7.4, 
40.7, Her 1X77, 10 , XI, 1X7X, 11 , 2.74. ahst Hull Soc Chnn 1X77, 27 , 4.72, 
J C vS 1X7X, 34 , 304, PogK- Ann Pliys Huhl I.S7!». 3 , 20t) 

16, Compt rend 1X70, 83, t>71 , ahst Chun Centr 1X77,48,10 
17 Her 1X78, 11 , 1.4.S2, ahst Chun Tech Rej) 1X78, 17 , I, 4.77, Arch 
Pharm. f4j, 12 , 481. 

18. Vr. 1878. 11 , 622, 01.4. 1462, Herl Acad Bcf I.S7.S* I0!>, ahst Jahr 
Chem. 1878, 31 , 177 

10 Her. 1877,10,704, 1004,ah.st Chun Centr 1X7X,’49, IX 

20. Wied Ann. I hys 1870, 6 , 267, ahst Jahr Chun 1.870.32,140. 

21. Arch exp Path 5,101; ahst Chem Centr 1X76, 47 , .7.74. 

22. J. C. S. 1886, 49 , 761, ahst Jahr Chem 1886, 39 , 102 See also 
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PitchfoM,' J. Osipoff,^ R. Herrmann,^ L. Haitinger,^ and A. Ueben ^ 
and F. Loidl.‘ ‘ ^ 

It was within the period 1881-1890 that the first discoveries 
of the value of amyl acetate as a pyroxylin solvent were made, 
and also the period in which was laid the foundation of our mod- 
em pyroxylin lacquer and bronzing liquid industries. It is not 
surprising, therefore, that a recmdescence in investigative activity 
in this field should appear, and this is refleqted in the contribu- 
tions of D. Konowaloff,* P. Just,’ J. Kononnikoff,® G. Kahl- 
baum,® A. Destrem,^® Dujardin,^^ D. Djakonoff,^^ J. Bogomolez,’’ 
r J. BriihV^ A. Calm,’^ A. Clermont,’** J. Frentzel,” K. Bauer,'" G. 

Zts. physik. Chem. 1891, 8 , 644. 

23. J. pharm. chim. 1879, 30, 40.5; abst. Chem. Centr. 1879, 50, 787. 

24. Compt. rend. 1875, 631, abst. Jahr. Chem. 1875, 28, 887. 

1 F P 726 1875 

2. Ber. 187.5, 8, .542, 1240; abst. Chem. Centr. 187.5, 46, .388, 722; 
jrC, S. 1876, 29, 544. 

3. J. prakt. Chem. 1876, 121, 28, .395; 1878, 125, 49, 289; abst. Jalii 
Chem. 1876, 29, 17; 1878, 31, 26; Chem. Centr. 1879, 50, 579. 

4. Ann. 1878, 193, .366; Wien. Acad. Ber. 77, II, 428; 86, II, 608, 
Monatsh. 1882, 3, 688; abst. Jahr Chem. 1878, 31, 705; 1882, 35, 481; Hull 
Soc. Chim. 1879, 32, 2.50; 1883, 39, 142; Chem. Centr. 1878, 49, 705; 1882, 
S3, 625; J. C. S. 1881, 40, 1116; 188.3, 44, 127; Zts Spiritusind. 6, 589, Pine 
Amer. Pharm. Assoc. 1884, 32, 266; Chem. Ztg. 1882, 6, 961; Chem. 'leeli 
Rep. 1882, 21, II, .58. 

5. Ber. 187.5, 8, 1017; abst. Chem. Centr. 187.5, 46, 6.59. 

6. Ber. 1884, 17, 1531; abst. Bull vSoc. Chim. 1884, 41, 551 ; Jahr. Chem 
1884, 37, 96. Zts. physik. Chem. 1888, 2, 380; abst. Chem. Centr. 1888, 
59, 913; Jahr. Chem. 1888, 41, 337. 

7. Ann. 188.3, 220, 146; abst. Chem. Centr. 1883, 54, 741; Bull. Soe*. 
Cflim. 1884, 42, 83; Jahr Chem 1883, 36, 501. 

8. Bull. Soc. Chim. 1881, 36, .5.57; Ber. 1881, 14, 1697; abst. Jahr. Chem. 
1881 34 313 

’ 9 . ’Ber.' 1883, 16, 2476; 1884, 17, 1245; abst. Bull. Soc. Chim. 188-1, 

41, 610; Jahr. Chem. 1884, 37, 186. Zts. physik. Chem. 1891, 8, 644; 1898, 
26, 650. See also C. Kahlbaum, D. R. P. 66866, 1891; abst. Wag. Jahr. 
1893, 39, 514. H. Kaufmann, Zts. physik. Chem. 1899, 28, 694. 

10. fbmpt. rend. 1880, 90, 1213; abst. Chem. Centr. T 880, 51, 392; 
Jahr. Chem. 1880, 33, 591. 

11. Dingl. Poly. 1879, 234, 406; Chem. Centr. 1880, 51, 172. 

12. J, Russ. Phys. Chem. Soc. 1882, 14, 2; abst. Bull. Soc. Chim. 1882, 
38, 172; Jahr. Chern. 1882, 35, 106; Chem. Centr. 1882, 54, 743. 

13. Ann. 1881, 209, 70; abst. Chem. Centr. 1881, 52, 614; J. Russ. 
Phys. Chem. Soc. 1881, 13, 395. 

14. Ann. 1880, 203, 12, 268; abst. Ber. 1880, 13, 1119; Jahr. Chem. 1880, 
33, 5; Chem. Centr. 1880, 51, 481. See also Ann. 1880, 203, 255; Ber. 1880, 
13, 1520. Zts. ifnysik. Chem. 1891, 7, 150, 159. 

15. Ber. 1882, 15, 1642; abst. Chem. Centr. 1882, 53, 662; J. C. S. 1882, 

42, 1284; Bull. Soc. Chim. 1882, 38, 633; Jahr. Chem. 1882, 35, 544. 

16. Compt. rend. 1883, 96, 437; abst. Chem. Centr. 1883, 54, 214. 

17. Ber. 1883, 16, 743; abst. Jahr. Chem. 1883, 36, 862; Chem. Centr. 
1884, 55, 9; Bull. Soc. Chim. 1883, 40, 205; J. C. S. 1883, U, 1075. Sec 
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Bergeron and L. L’Hote,‘ G. Bertoni and F. Truffi,* A. Gold- 
* berg,* F.Vibel,* J. Field and H. \jjhely,^ A. Vogel,® S. Schubert,’ 
R. Schiff,® M. Reis,® N. Menschutkin and D. Konowalow,*® V. 
Merz and W. Weith,” D. Vitali,'* V. Studel,** R. Plimpton,‘® W. 
Perkin,^® K. Olszewski,*® M. Nenki and N. Sieber,*’ L. Norton and 
C. Prescott,*® C. Hell and F. Urech,*® N. Habersack,®" U. Hager,®* 
B. Lachowicz,®® E. Lecher and J. Pemtner,®^ W. Louguinine,®* G. 

also A. Franchimont atM T. Zinckc, Her, 1871, 4, 822; Ann. 1872, 163, 193; 
abst. Jahr. Chem. 1871, 24, 420 A. Licbx^ and G. Janecck, Wien. Acad. 
Bcr. 75, 1, 345; Ann. 1877, 187, 126; abst. Jahr. Chem. 1877, 30, .5.34. 

18. Ann 188,3, 220, 1,58; abst. Jahr. Chem. 188:1, 36, ,592. Chem. Centr. 
18&3, 54, 744; J. C. S. 1884, 46, 167; Bull. Soc. Chim 18.S4, 42, 30. • 

1 Compt. rend. 1880, 91, 390; .abst. Chem. Centr. 1880, 71.3; 

Jahr. Chem. 1880, 33, 1210. 

2 Rev. chim. med. farm. 1, 473; Ann. chim farm. (4), 1,*273; 4, 273; 
Gaz. chim. ital. 1884, 14, 23; Suppl. 6, 427; 1886, 16, 512, abst. Chem. Centr. 
1884, 55, 667; 1887, 58, 35; J. C. S. 1884, 46, 1 110; 1888, 52, 4.58; Jahr. Chem. 
188,3, 36, 8,53; 1886, 39, 1208. 

3 J. prakt. Chem 1881, 132, 97; abst. Jahr. Chem. 1881, 34, .5C2; 
Chem Centr 1881, 52, 611; Bull. Soc. Chim. 1881, 35, 210. 

4 D. R. P. 18226, 1881; abst. Ber. 1882, 15, 1467; Jahr. Chem. 1882, 
35, 1401. 

5. K. P. 2517, 1882. 1). R. P. 231,5.3, 1882; abst. Wag. Jahr. 1883, 
29, 9,50; Mon. Sci. 1885, 27, 489; Jahr. Chem. 1885, 38, 21.54. 

6. Bayer. Ind. y. Gewerbebl. 1881, 102; abst. Poly. Not izbl.* 1881, 36, 
92; Chem. Centr. 1881, 52, .381. 

7. Wien. Acad. Bcr. 1883, 86, 608; abst. J. C. S. 188.3, 44, 60. 

8. Gaz. chim. ital. 1881, 11, 517; abst Ber. 1882, 15, 2761; Ann. 
1883, 220, 101. See also Zts. physik. Chem. 1887, 1, 389. 

9. Wied. Ann. Phys. 1881, 13, 447; abst. Jahr. Chem. 1881, 34, 1093. 

10. Bcr. 1884, 17, i:i61; abst. J. C. vS. 1884, 46, 1119. 

11. Ber. 1881, 14, 2343; abst. Jahr. Chem. 1881, 34, 455. 

12. L’Orosi, 6, 327; Arch. Pharm. 221, 964; abst. Wag. Jahr. 18t»4, 
30,451. 

13. Wied. Ann. phys. 1882, 16, 369; abst. Jahr. Chem. 1882, 35, 62. 

14. Compt. rend. 1880, 91, 433; 1^1, 92, 531, 882; J, C. S. 1881, 39, 
331; abst. Chem. Centr. 1880, 51, 650; Jahr. Chem. 1880, 33, 517; 1881, 34, 
411. 

15. J. C. S. 1884, 45, 470; abst. Jahr. Chem. 1884, 37, 305. 

16. Monatsh. 1884, 5, 127; abst. Chem. Centr. 1884, 55, «8; Jahr. 
Chem, 1884, 37, 180. See also Zts. physik. Chem. 190,3, 44, ;180. Mem. 
R. accad. Cincei, 1901, 317. 

17. Ber. 1884, 17, 2267; Arch, cxpcr. Path u. Pharm. 13, 401; abst. 
Jahr. Chem. 1884, 37, 1485. 

18. Amer. Chem. J. 1884, 6, 241; abst. Chem. Centr. 1885, 56, 221; 
Jahr. Chem. 1884, 31, 904. »See also G. Lunge, V. Meyer and E. Schulze, 
Chem. Centr. 1884, SS, 854. 

19. Ber. 1882, IS, 1107, 1249; abst Chem. Centr. 1882, 53, 470; Jahr. 

Chem. fm2, 35, 639; Bull. Soc. Chim. 1882, 38, 409., • 

20. Industriebl. 1883, 278; abst. Chem. Tech. Rep. 1883, 21 II, 49. 

21. Chem. Centr. 1886, 57, 319, 332; abst. Jahr. Chem. 1886, 39. 2116. 

22. Ann. 1883, 220, 168, 179, 185; abst. Jahr. Chtm. 1883, 36, 521; 
Chem. Centr. 1883, 54, 740; Bull. Soc. Chim. 1884, 42, 32. 

23. Wiener Anzeiger, 1880, 135; abst. Chem. Centr. 1880, 51, 577; Jahr. 
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Kassnef,’ J. KalbtikolT,’ J)rc7fiis,‘‘ J. Dewar and J. Fleming,^ 
W. Diinstan,'* L. Boruki/’’ J. Bogiiski/ (k Biisclian,*^ A. Brjiiclio- 
nenko/'^ A. Brown/’ K. Claiidon and C. Morin," T. Carnellcy and 
A. Thomson,'- A. Claus and Ik Traitier,'''(k Costa,'^ K. Conrady,'^ 
J. Crafts,'*' Cohn and L. Arons/ B. I'iseher,''' Bals and Broglio,'" 
R. I)e Forehand,-'*' L. Oratz,-' (k (irassi,"- Ik ( iurtler,-''S. Arrhenius, 

A. V. As])oth,‘"'*A. Winkehiiaiin,-Mk\Vhilf,‘“MI/Veber,‘'*'J/rhom^^ 
Chem. 18X0, 33, 102 

IM Coiiii)l mid 18S0. 90, ‘Mu, 127!), 91, 207, 220, ahst J. C vS 1880, 
38, 787, Alin Chilli I’livs 1 8S0,‘ 19, .mX , 20, 12!), 1882, 25, 1^0; Jalir Clicin 
1880, 33, 122, 1881, 34, 117, 1882, 35, 122, Hull 8oc Cliiin 1880, 34, 081; 
Chciii Crntr 1880, 51, 1!)7, 072 Scr also /ts pliysik Clu’in l!)04, 49, 27 

1 Andi riiarin (2), 23, 2 1 1 , .ihst Clicm Ct-iUr 1885, 56, 402; Jahr 
Clu'iii l'885, 38, MlOO), Hu-d Cciiti 1885, 14, !!)!) 

2 /!« physik CIu'iii 18.88. 2, 501 , 188!), 4, 122 

2. Coiiiiit mid 18, 87, 105, 522, ahst Zts ])liysik Clicni 1888,2,240 
4 Hroc Roy 8<h' 1.8t)8, 62, 250, ahst J C S 18!)8, 74, 1 1, 281 , Clicin. 
Cciitr 18!)8, 69, 1, 510 

- 5 I’liariii J '1‘iaiis 18.80, 1.85, 187, ahst Cliciii Cuitr 188!), 70, 1, 

187 . 

0 liiaiiKUi.'d Bisscrt.dion, .ahst Cluan Ctiitr 1887, 68 508, Jahr. 
Clioiii 1887, 40, 120.2 

7 Zts physik Cluan 1.888, 2, 122, 1.85, ahst J C S 1888, 54, 1010 

1227. 

8. Jlrr Kim Wocluaisdir 25, 228, ahst Cluan Ciaiti 1,8,88, 69, 008 
0. J. prakt Cluan I. 8! lO. 167, 15, ahst j C S 1,8!)!), 76, n, 205 

10 J C S 1,880.49, I <2. Cluan Nows. 1.8.80, 53, 55, .ahst Cluan Ciailr 
18.80, 57, 200, 0!t7. jaln C turn 1.8.80. 39, 1.8,85 

11 Compt lond 1,8,87. 104, 1100. 11,87, Ihdl 8oo Clnni 1.8.88, 49, .‘>5 
ahst Jalir Cluan 1.8.87, 40, 20.52. C lu m Conti 1.8.87, 68, 02!), 010, Cliom 
Now'S, 1,887, 55, 221, W.iu J.iln 1,887, 33, !)00 

12, J C S 1.8,88, 53, 7,82, Zts ]»li\sik Cluin 1.8,8M, 3, 48 
, 12. Hor 1.880, 19, 2001. ahst jaln Cluni 1.8.80.39,1025 

11 W’lod Ann i’h\s Hoihl 1.8,88. 12, 22!), ahst hdir Chcan 1.888, 
41, 1417. 

15. Zts pli\sik Cluan 1.8.8!), 3, 210 Soo also Ann 1.8.8.8,246,222. 

10. Hor 1.887, 20, 7t)!). .ihst Zts jihvsik Cluan 1.887.1,120 
17. Wiod Ann I’liys 1.8.88, 33, 12, ahst Zts jilivsik Cluan 1.8,88, 2, 
248, 1.8!)4. 14, 2!)8 

18 j^s alli; Oostoir Apoth \'or 41, *2.8!), ahst Cluan Contr 
1887, 58, 1152 

10. Nonv roniodios 1.8,88, 218, Hhanii Ztj; Horlni, 33, 1.58, ahst Cluan 
Coiitr 18.88.59,1170 

20 Coiiipt uaul 1.887, 104, 10!). ahst Cluan Contr 18,87, 58, 200, 
207, 20.8; Jahr Cluan 1.8.87, 40, 212 h'ni hutvl sohacato, soo C7 Clohring, 
Compt rond 1.887, 104, 12.80, ahst. Cluan Contr 18.87, 58, 051 , Jahr Cluan. 
1887, 40, 1.840 

21. Wiod. Ann I'hys 1.8.88, 34, 25, ahst Zts pliysik Cluan 1888,2,510 

22. Wiod Mm. Phys lUahl 1.888, 12, 242, ahst lahr Cluan, 1,8.88. 41, 

1417. . 

22. Bor. Khn. Wooluaisolir 25, Oi), ahst Cluan. Contr. 1888, 59, 474. 

24. Zts. physik. Cluan 18.87, 1, 2.80, 2!»(), 1802, 9, .505. 

25. Choni Ztg 18.80, 13, 871 , ahst Cluan. Contr 1880,60,11,423; 

J. S. C. 1. 1.880, 8, 7,24; Jahr. Cluan 1.8.80, 42, 27.80. 

20. Wiod. Ann Phys 1.88,5, 26, 10.5, 124; ahst. Zts. phy.sik. Chein. 1891, 
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son,‘ L. V. Udranzky," J. UfTehiKinn,'' C. Sclioiie,* J. Schyiin,*’ A. 
• RoineKijIli,® J. v. Merin^,' F. Stoliinann,'' L. Xaiidin,'* S. Hen- 
riclisen,'" K. Ilartwig,’’ AI. Ilamber^^,’’ L. Liiidct/^V. Liebcn and 
vS. Zeisel” and b. Uebennannd" 

Advancements in the art of fluid ])vroxyliii combinations, 
stimulated bv the applications of amyl acetate and Jo a lesser 
extent other amyl derivatives, jrjive increased jmpetus to re 
searches jimon^f the amyl alcohols. Amonj^^ the data accumulateil 
durin;^ this ten-year period mav be recorded that contributed by 
J. KondakotT,’'’ H. Jahn and 0. Moller,’’ (» Schmidt, C. Schall 

8 , 171 

L’T I )|ssi rt.ilioii, Betliii, ISS."), .ih>l Clivin Cnili IXS.'), 5S, .S^7, J.iln 
Clicni i.ss:., 38, l.Vt , 

L'S Hul .U'ad Her iSSo, SUl). .ihst J.ihr Cluin iSS.y 38, iL’ll 
I "Til rtiUK’lirniKMl Iii\ ( 4, ISS'J ISSU, Jalu Cluin 
isx.*,, 38, isi 

L* /(s iih\si()l Clu'in ISSS. 13, 1 |.s, .ihst .\nur J IMi.iini !<ss'.', SI, 
Idd, N I'alind ii I'dfalir ISSU. 16, .■>70. H,i\u Ind ii ( u-ucrluTI IS.sd, 
21, Ooo, C'lu-ni Ind iss'.i, 12, S.T Clinn T<rli Rip lss.s, 27, II. L’ll, ISS'i, 
28, I 211 

.'I Arc'lin I Ivgu lit' , ah^l W'-i^ J.dn l.SSli. 32, S.jS. PiiikI ISSfl, 
261, t.i'l, C'Ik'HI Cciitr l.SKli, 57, .S.> i . j.dir Clunn ISSO. 39, lO.AS 

d 1 piakt Clu'in IXS.‘», 140, 21 1 .lOsl Jalu Clicin I.SS.*), 38, ! 20.'? 

.*) Zt^ pliNsik Clh'in I.S.SS. 2, .)2o. of \Vu‘d Ann IMiv’s* 1X70, 6, 
207 Ri'i' lia\ Clinn Ra\sl>as, IX07. 16, I, ahsl /is plivsik Cluin 
I SOX, 27, 17.') 

() (ta/ chilli it.d ISSt), 16, 7 . 1 . .d)s( Jalir Clu-ni IXSh. 39, 1X7 1 
7 Ii P 11X11, 1. sol. 227.*)!). l.S'»i», al)st Ann r Dm;; 1011,58, P? 
See also CluMii Ceiiti IS,S7, 58, 1 1 >0. Tlierap MonU'-li I.XX7, No 7, l‘'ortselir 
Med 5, O.'ll Zts ,i11k (k still .Xpolh \(r 41, .■?2I. ahst Clu-in Ceiitr 
lxx7. 58, 1002 

X Zts pli>sik Cliein IS.SX, 2, .'lO See also J i>rakt Cluin IX.X.a, 140, 

121 

0 .Moil Sei IXX!>, 33, 10. Bnll Soe. Clnin 1X.S0. 51, 10 See also 
Mon Sei 1SS2. 24, 2.'?S In this eonnu lion loinp.ire C (lodefroy, Cornpt 
lend 1,SX7, 105, 122, abst Chein Ceiitr 1X.X7. 58, lOOtl, IXX'.I, 60, I, .‘Idl 

10 Wied Ann Pliys l.SXX, 34, 1X0, abst Zts physik Clieiri IXXX, 

2, .")1X, .',40 • 

11 Wied Ann IXXX. 33, .')X. abst Zts ph\sik Chein IXXX, 2^X40 

12 AllKein Hraucr v llopfeii/lK IXXO, Xo 20, abst WaK Jahr lX.XO, 
32, X14 

l.'l Coinpt rend 1X.S0, 103, 1011, abst Cheni Ceiitr IX.X0, 57, lOX, 
Hull vSoe Chilli IXXO, 45, 140, Jahi Chein bSXO, 50, 4X0 

14. Monatsh. IXXO, 7, .‘iX, abst Chein Ceiitr IXXO, 57, 4tiX, Jahr Cheni 
18X0, 39, 10X0. 

15 Cheni Zt^^ IXXO, 13, X20, X70, abst Cheni. Centr IXXO, 60, II, 
271, 424. 

10. J prakt Chem. IXOX, 156, 470, bSOO, 162„442. 1^)4, abst. I C S. 
1897, i, 210; Jahr Cheni 1800,49, 024, Hull Soe Chnn 1X07. 18, 626 
17 Zts. physik Chein 1X04, 13, X05, abst J C S 1X04, 66, ii, 205. 

18. Zts physik. Chem. 1801, 8 , 640; abst. J C S 1801, 60 , 900, 1892, 
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and ly/ Kossakowsky,^ H. Landolt and H. Jahn,* A. Brochet,* 
Fabriques de Produits Chimiqlies de Thann et Mulhbuse,* M. 
Freund and F. Lenze,® Bardy and Bequard,® H. Goldschmidt and 
S. Freund,^ C. Guldberg,®-" A. Wohl/® A. Wolkow," I,. Tissier/* 
G. Wagner/® W. Rontgen and h. Zehnder/^ W. Tschegljaew/® J. 
Traube and 0. Neuberg/® T. Thorpe and L. Jones/ ^ J. Thomsen/* 

C. Thwing/'* J. Verschaeffelt,^ 0. Schonrock/^ G. Schmidt,” W. 
Rogers,” B. Rayman and K. Kruis,” L. Simon,” S. Pickering,” H. 

1. Zts. physik. Chcm. 8 , 269; abst. J. C. S. 1891, 60 , 1316. 

2. Zts. physik. Chcm. 1892, 10, 302, 317, 318; abst. Jahr. Chem. 1892, 

, 45, 473; Chem. Ccntr. 1892, 63, 1, 817. 

3. Compt. rend. 1892, 114, 1538; 1894, 118, 1280; 1895, m, 648; 
Ann. C*him. Phys. 1897, 10, 381; abst. J. C. S. 1899, 76, i, 100; Bull. Soc. 
Chim. 1896-, 15, 20; Chem Centr. 1892, 63, II. 287; 1894, 65, II. 143; 1895, 

66 . 1, 419; II. 1113; 1897, 68 , 1. 801. 

4. K. P. 12980, 20521, 1894; 10946, 16762, 1895; abst. J. S. C. I. 1894, 
13, 781, 1129; 1895, 14, 595, 620, 846, 885; 1896, 15, 314, 375, 671. 

. 5. Ber. 1890, 23, 1865; 1891, 24, 2150; abst. Chem. Centr. 1890. 61, 

II, 646; 1891, 62, II, 526; Jahr. Chem. 1890, 43, 1137; Bull. Soc. Chim. 1891, , 
6,310. 

6. Rev. inteni. des Kak 1894, 7, 6.3; abst. Chem. Centr. 1894, 65, 1, 305. 

7. Zts. physik. Chem. 1894, 14, 395; abst. J. C. S. 1894, 66, ii, 405. 

8. Zts. physik. Chem, 1890, 5, 374; 1891, 7, 612; 1900, 32, 124. 

9. ^Zts. physik. Chem. 1894, 15, 638, 642; 1895, 17, 711; 1908, 61, 633; 
Ber. 1905, 38, 345; abst. Chem. Centr. 1895, 66, 1, 315; 1899, 70, II. 3; 1905, 
66, I. 793; 1907, 78, I, 582; Jahr. Chem. 1899, 52, t42; 1905-1908. I. 159; 

J. prakt. Chem. 1899, 167, 470, 596; Chem. Ztg. 1906, 30, 1155. 

10. E. P. 11210, 1894; abst. J. vSoc. Dyers Col. 1894, 10, 143; J. S. C. I. 
1894, 13, 682; 1895, 14, 534, 595. 

11. Zts. physiol. Chcm. 1889, 21, I, 327; abst. Chem. Centr. 1890, 
61, II, 42. 

V 12. Bull. Soc. Chim. 1891, 5, 49; 1893, 9, 100; Ann. Chim. Phys. 1893, 
29, 321; abst. J. C. S. 1893, 64, i, 642; Chem. Centr. 1891, 62, I, 399; 1893, 

64. 1, 599; II, 358; Chem. Ztg. Rep. 1893, 17, 63; Proc. Amer. Pharm. Assoc. 
1894, 42, 1190. 

13. J. prakt. Chem. 1891, 152. 308; abst. Chem. Centr. 1891, 62, II. 843. 

14. Zts. physik. Chem. 1892, 9, 226. Wicd. Ann. Phys. 1891, 44, 1, 
23, 24. 

15. -*iCts. physik. Chem. 1892, 9, 92. J. Russ. Phys. Chem. Soc. 1891, ' 

23. 1, 170. 

16. Ber. 1891, 24, 520; abst. Chem. Centr. 1891, 62, 1, 611. 

17. J. C. S. 1893, 63, 281 ; abst. Zts. physik. Chem. 1893, 11, 840. 

18. See K. Stohmann, Zts. physik. Chem. 1890, 6 , 340. • 

19. Zts. physik. Chem. 1894, U, 293; ab.st. J. C. S. 1894, 66 , ii, 374. 

20. Zts. physik. Chem. 1894, 15, 439. vSee also Proc. Amer. Pharm. 
Assoc. 1893, 41, 87, 88. 

21. Zts. physik. Chem. 1893, 11, 760, 766, 767; 16, 38, 39. 

22. Zts. pVysik. Chem. 1891, 8, 641; abst. J. C. S. 1891, 60, 969. 

23. J. C. S. 1893; 63, 1130; abst. Chem. Centr. 1893, 64, II, 713; Jahr 
Chcm. 1893, 46, 652; Proc. Amer. Pharm. Assoc. 1894, 42, 11^. 

24. Mitth. Vcrsiuchstation fur Spiritu.sind. in Prag, 1891, 1; abst. Jahr. 
Chem. 1891, 44, 2767. Mon. Sci. 1896, 48, 713; abst. Jahr. Chem. 1896, 
43, 2005. Zts. Brauwesen, 1895, 190; abst. Wag. Jahr. 1895, 41, 864. Akad. 
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Pfeiffer, ‘ E. Pfitzer,* L. Pedrix,* L. Paget, ^ T. Krit,“ W.»Nemst,* 
Farbw.*vonn. Meister, Lucius & Briining,^ W. Luginin,* W. 
Kerp,* P. Drude,*® H. Bomtrager,“ C. Boehringer & Soehne,** 

G. Carrara and G. Gennari,** M.Centnerzwer.^^F. Bayer & Co., 

H. Fenton and H. Jackson,** J. Fleming and J. Dewar,*’ P. Frank- 
land and T. Price,** E. Beckmann and G. Fuchs,*® E, Beckmann, 
G. Fuchs and V. Gemhardt,** W. Biltz,** C. Gassmann and Soc. 
Chim. des usines du Rhone,*® L. Gentil,** F. Gooch,** Gretsch & 
Mayer,** P. Guye and A. de Armal,“ P.GuyeandL. Chavanne,*’ 

Wiss. Boehmen, 1903; abst. Chem, Centr. 1904, 75 , I, 736; Jahr. Chem. 
1904, 57 , 2121. Wcxrhenschr. f. Brauerei, 1904, 21 , 25. 

25. ■ Bull. Soc. Chim. 1894, 11 , 674; Chem. Centr. 1894, 65 , II, 404. • 

26. Zts. physik. Chem. 1890, 6 , 10; abst. Chem. Centr. 1890,^ II, 574. 

1. Zts. physik. Chem. 1892, 9, 444, 469; abst. Jahr. Chem. 1892, 

45,201. • 

2. D. R. P. 48755, 1888; abst. Ber. 1889, 22 , 718. D. R. P. 57^30, 
1890; abst. Wag. Jahr. 1891, 37 , 550. 

3. Zts. Spiritusind. 1891, 14 , 177; abst. Wag. Jahr. 1891, 37 , 1004; 

Ann, Inst. Pasteur, 1891, No. 5; J. S. C. I. 1892, 11 , 6W. • 

• 4. E. P. 7784, 1893; abst. J. S. C. I. 1893, 12 , 483, 646, 701. 

5. Zts. physik. Chem. 1891, 7 , 605. Ber. 1882, 15 , 2463. 

6. Zts. physik. Chem. 1894, 14 , 659; abst. J. C. S. 1894, 66 , ii. 437. 

7. E. P. 24901, 1894; abst. J. S. C. I. 1895, 14 , 94, 100, 1008, 1061. 

8. Zts. physik. Chem. 1890, 6 , 339; Ann. Chim. Phys. 1880, (5), 21 , 
142. Zts. physik. Chem. 1895, 17 , i76; Compt. rend. 1894, 119 , 601, 645. 
Zts. physik. Chem. 1895, 18 , 511. J. C. vS. 1899, 76 , ii, 269. 

9. Ber. 1895, 28 , 1476; abst. J. C. vS. 1895, 68 , i, 538; Jahr. Chem. 1895, 
48 , 986; Bull. Soc. Chim. 1895, 14 , 1207; Chem. Centr. 1895, 66 , II, 437. 
See also J. Kuenen and W. Robson, Zts. physik. Chem. 1899, 28 , 342; abst. 
J. C. S. 1899, 76 , ii, 356. 

10. ?ts. physik. Chem. 1897, 23 , 299, 309, 316; abst. J. C. S. 1897, 72 , 
ii, 438. 

11. Zts. anal. Chem. 1889, 28 , 61; abst. Wag. Jahr. 1889, 35 , 599; 
J. C. S. 1889, 56 , 552; Bull. vSoc. Chim. 1890, 3 , 567; Chem. Tech. Rep. 1888, 
27 , II, 281; Chem. Centr. 1890, 61 , 1, 781. 

12. E. P. 22351, 1895; abst. J. S. C. 1. 1895, 14, 1088; 1896, 15, 695, 740. 

13. Gaz. chim. ital. 1894, 24 , II; abst. Zts. physik, Chem. 1895, 17 , 561. 

14. Zts. physik. Chem. 1898, 26 , 33; abst. J. C. S. 1898, 74 , ii, 427. 

15. E. P. 18802, 25869, 1899; abst. J. S. C. I. 1902, 21 , 364; J. Soc. 

Dyers Col. 1901, 17 , 30, ^ 

16. J. C. S. 1899, 75 , 2; abst. Chem. Centr. 1899, 70 , 1, 249. 

17. Proc. Roy. Soc, 1897, 61 , 358; abst. Chem. Centr. 1897, 61 , II, 

, 564 ; Jahr. Chem. 1897, 50 , 574. 

18. Zts. physik. Chem, 1897, 23 , 566; J. C. S. 1897, 71 , 253. 

19. Zts. physik. Chem. 1895, 18 . 503; abst. J. C. S. 1896, 70 , ii, 236. 

20. Zts. physik, Chem. 1895, 18 , 473; abst. J. C. S. 1896, 70 , ii, 237; 
Tahr. Chem. 1895, 48 , 120; Chem. Centr. 1896, 67 , 1, 187. Cf. J. C. S. 1895, 
M ii 154 382 

' in zts. physik. Chem. 1899, 29 , 251 ; abst. T.,C. S. 1^99, 76 , ii, 634. 

22. E. P. 265607; abst. Jahr. Chem. 1897, 50 , 2818. 

23. Mon. Sci. 1897, 49 , 568; abst. Wag. Jahr. 1897, 43 , 982; J. Dist. 
1897, 14 , 393; Chem. Centr. 1897, 68 , U, 622; Jahr. Chem 1897, 50 , 1143. 

24. Zts. physik. Chem. 1895, 17 , 138; Zts. anal. Chem. 1887, 28 , 356. 

25. E. P. 9521, 1896; abst. Chem. Ztg. 1897, 21 , 878; Mon. Sci, 1898, 
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I 

M. Ckiefbet,' A. Brjunclioneiiko,* R. Abeg^ and W. Seitz, ^ R. 
Abe;;,% ’ F. Adam,*' b. Andrews 'and C. EndCj^* J. WaRher,^ R. 
Willstatter,' A. Wassiljeff,*^ R. Wc|jsclieider,'« 1. Welt/^ B. Zou- 
bofT,'^ b. Tschn^^aefT,'-^ M. Tsnkanioto,'‘ W. Tistschcnko/'’S. Ter- 
eschin,’" (). Tanlnlann,'^Silbermann,''* A. Shaw,*'-* W. vSagrebin,-** 
W. Rnssell^and W. bapraik,-* W. vSprin^^““ A. Richardson and E. 
horteyr'^ IF Ryi'hinond and 1'. ()\Shaiij;hncssy,‘* A. Reychler,^^ 

S2, no , 

2(1 Zts. pliysik Cliini IS'.Ki, 19, 171), Ari'li su phys. nut. 181)7), 33, 
■1 0(1.7)18 • 

27 Conipt rciKl 1804, 119, OOO, iihsl Cliciii Cnitr 1807), 66, I, 17)1. 

, 1. CompI rend 1800, 128, 7)11. 1002, 1008, 146, 1407), J Pharin 

Chilli 1800, (0), 9, 278, 1008, (0). 28, 102, 1012, (7). 5, 140, Bull vSoc Cliim. 
1800, 21,*487, 480. 1008, 3, 1107), Blmim I 1800, 887). Clicm Centr 1800, 
70, I, 728, y08, II. 20. Juhr Chcni 1800, 52, 882, 1007)- 1008, II, 2011; 
Broc Amer IMiarin Assoc 1800, 47, OOl 

2. J prakt Clicm 1800, 167, 17). ahsl /ts pliysik. Chcni 1800, 29, 
.87)7). 

. .8 Zts i)hysik Chcni 1800, 29, 212, ahst J C S 1800, 76, ii, 023. 

4 Ann phys 18()7, 60, 7)1 . ahsl J C S 1807, 72, n, 210 

Oesterr. Chem ZtK 1800, 241, ahst Zts aiiR Chcni 1800, 12, 
800,VVaK Jahi 1.800, 45, 007), Chcni Centr 1800.70,1.1220 

(). Zts physik. Chcni. 1807), 17, 1.87, III, 1 11, ahst J C vS 180.’), 68, 
ii, 888 

7. J* prakt Chcni I. 800, 167, 41 , ahst Chcni Centr 1800, 70, I, .821 , 
J.C S 1800, 76, i. .828. 

8 C S B. .")8.80I0, 1807 

0 J Russ Bhvs Chcni 8oc 181)8, 30, 008, ahst Jahr Clicm 1808, 
51, 872 

10 Bcr 180,8, 28, 2.8.87), ahst Chcni Centr 1.80.8,66,11,1081 

11 Ann Chilli I’hys 180.8, (7), 6, 11.8, ahst Chcni Centr 1,80.8, 66, 
11,08.8 

.12 J. Russ Bhys Chcni 8()c 1.80.8, 30, 020, Chcni. Centr 1,800, 70, 

I, ,880, ahst. J C S 1.800, 76, n. .8.80 

18, Bcr 180.8. 31, 21,81, ahst J C S 1800, 76, n. 8 

U Chcni Centr 1,80.8, 66, I, 0.87, ahst Jahr Chcni 1808, 48, 081 

18. J A C vS 1807.19,4.88.] C S 1.800.76,1,40.8 

10 Zts physik Chcni 1.807. 23, 800, Wicd Ann Bhys 1.880, 36, 702 

17. Ann Bhys 1,800, 68, 8.88, 020, ahst J C S 1,800, 76, ri, 080 

18. ^ phvstk Chem 1.807, 23, .808, 1.800, JO, 47 

10. Rcc trav Chun. Bays-Bas, 1.808, 17, 80, ahst J C S 1.80.8, 74, i, 
,807. 

• 20 J Russ. Bhys Chem vSoc 1800, 31, 10, ahst J. C. vS 1800, 76, ii, 
7.88, Zts physik Chcni. 1000, 32, 040 

21. Zts physik Chem 1,80,8, 27, 177. See \V. Spring, Rcc trav 
Chilli Bays-Bas, 1,807, 16, 1 

22. Rcc liav. Chini. I’avs-Bas, 1.807, 16, 1 Zts physik. Chem 1.800, 
20, 047, 048, 1.80.8, 27, 177, 17,8. 

28 J.C S 1^00, 69, 18 1(), ahst Jahr Chem 1.800, 49, 040; CheRi*Centr 
hSOO. 67, II, 777, Chem. Hews, 1.800, 74, 2.82, Bull. Soc. Chini 1.800, 16, 2014; 

J. S. C. I. 1800, 15, 010, Zts. phvsik. ciicni 1807, 22, 050. 

24. J. S. C. I 1.800, 18, 107, ahst. J. C. vS. 1800, 76, li, .870. 

28. Bull. vSoc. Chini, 1.800. 15, 070, ahst. J. C. S. 1807, 72, i. 549, Chem. 
Centr. 1800, 67, II, 580. 
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, F. Rat^’ N. Mcnschulkinr R Siibow,’ \V. Mokicwsky/ f. 
Philip,'^]. Pauwels'’ and W. Ipatjew.' 

I'rom IDIO increased demand for amyl acetate caused 
increasin^dy acute shortages of amyl alcohol, and tended to 
heighten the zeal of investigators towards the synthetic forma- 
tion of amyl alcohol by controllable fermeiitati\e processes, first 
accomplished in this decade The ad\ancemenl*in amvl alcohol 
research and technology is embraced in the contributions of 
M. Konowakm,'' (i. Just,'' A. Kailati,"’ Iv. Knoc\cnagel and C. 
Bueckel," J. Dauziger,'' K. Drucker," I{ Blaise," L. Bou\eault 
andG. Blanc,'"' P. de Braudel and A. de B. de Ass«)n,"’(i. Ciamician* 


1 Zts pli\sik Cluin lS!t(;. 19, UU. KIX. Ill,.il,s| J C»S lS!)(i 70, 
li, 2SS 

'2 Her |S!17, 30, 27X4. ahst J C S IX'.IX. 74, i. I !•; J Russ Rlivs 
Chein vS<K' IX'I'.I, 31, 42, ahst Chciii Cditr iXiiP, 70, 1. J S IS'.)!) 
76,i. !)27 

2 J Russ Rhys CIkiii Soc IS'IX, 30, 'I2li, ahsl Zts jihysik Cluiii 

IX!)!), 29, 77)2 

4 J Russ I'livs Cliein Soi IX!)X. 30, !)l)0, ahst CIu-iii Cenir IX!)!). 

70, I. 7)!)! , J C S 1X!)!I, 76, 1, 72!) 

7) Zts physik Chcni IX!)7. 24, IX. ahst Jalii Cluiii IS!)7, 50, 
24;{, Clietn Ceiitr IX!)7, 68, II. X27), J C S IX')X,,74, u, 10 • 

0 Rec tniv Cliiin Ravs-Has. hSPS, 17, 27, ahst | C S IXDX 74, 

1 , 7)00 

7 J prakt Clitin lX!)(i. 161, 27)7. ahst Cliciii Ceiitr ]X!)(). 67, I, 

1222 J Russ Rhys Clniii Soo R)()l. 33, 142, l!)02. 34, 1x2. 217), l!)()2 
35, 7)77. 7)!)2, 1!)()7, 39, 0X1. 0)!)2, Ikr RiOl. 34, r)!)0, 1!)()2, 35, 1017, I0.’')7’ 
l!)()2. 36, l!)!)0. 2002. l!)07. 40, !)0. 12X1, ahst Cluni Ceiitr I!I01, 72, l’ 
X2(). l!)02, 73, I. !)72, li)02, 74, II. 22.-). C'luui Z.uli 1007. 78, I, 1721 II’ 
202,') J C S 1X!)|), 70, 1 , 401 Jahr Cluiu R)0I. 54, 000. Rt02. 55, 71'L 
loo.") l!)0X. II, 17.'{ See also \V Ip.itjivv and \V Sdzitowd ky, Her R)07, 
40, 1X27, ahst Cheiii Zentr l!l()7. 78, II, 122, J C S l!)07, 92, i, 4.') \V 
Ipatjew and \' VVittorf, J prakt Clieiii 1X!)7. 163, I, .ihst J C S 1X07 
72, I, 2;{2 

K J Russ Rhys Clieiii Jsoc 1001, 33, 4X, ahst |.i!ii Cheui 1 !)()!, 54, 
01 !) , 

!) Zts physik Cheui 1001, 37, 27)4 , ahst J C S 1001, 80,’t», 42!) 

10 Wieu Akad Her 112, 2X1 , Moii.itsh I00.'{, 24, .')2.2, ahst J C S 
1!)02 , 84, i. 7X0, J S C I l!)02, 22, 10!)X. Hull Soe Chim l!)04 . 32, .V)4, 
Cheiii Centr R.I02 . 74, II. XOO. Jahr Cheui 1002, 56, 7.‘)i, \V,ik Jahr R.iO-1, 
50, II, 0, Zts auK Chem 1002, 16, 7.')4. I’Asij; Ind RiOl, 8, ;{2.-) 

11 Her 1!H)1, 34, .2!)02, ahst Cheui. Ceiitr 1!)02, 73, I, 1X7, Jahr 
Chem 1!)01. 54, 1242 

12 J A C S. 1!)02, 24, 7>78, ahst Jahr Chem. 1!)02, 55, 012, Chem 

Centr 1002, 73, II, 47X, Hull Soc Cliim 1002, 30, .'')27,J C' S 1002,82,0, 
7)23. • • 

13 Zts physik Chem. 1001, 36, 21 1 , ahst J.C. S. HMII, 80, ii, 230, 376. 

14 Bull vSoc Chun. 1003, 29, 327, ahst Chem Centr 1903, 74, I, 
1226; Jahr Chem 1903, 56, 824, J C S lOtki, 84, i, 7)07 
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and P. Silver/ H. Calvert/ Oechsner de Conick/ A. Bayer and 
V. Villiger/ C. Benton/ C. Benson/ E. Beckmann/ G. Semont/ 
V. Gngnard and 1. Tissier/ P. Guye, 0. Eichhom, ” R. Abegg/* 
A. Aignan and E. Dugas, F. Auerbach/^ C. Waite/^G. Wirgin/* 
vS. Young/^ S. Young and C. Fortey/* A. Verley and F. Boelsing/* 
J. Van Haarst/® A. Vandervelde/^ W. Sagrebin and N. Men- 

Chim. 1004, 31, 1206; abst. Chem, Centr. 1904, 75, 1, 577. 

16. B. P. 8923, 1901 ; abst. J. S. C. 1. 1902, 21, 782. 

1. Accad. Lincei Rend. 10, I, 92; Ber. 1901, 34, 1530; abst. Chem. 
Centr. 1901, 72, I, 770; T. C. vS.<1901, 20, 329; Jahr. Chem. 1901, 54, 1340. 
Gaz. chim. ital. 1906, 3o, II, 172; Accad. Lincei Rend. 14, II, 375; Ber. 
1905, 30, 3613; abst. Jahr. Chem. 1905-1908, II, 1517; Bull. Soc. Chim. 

n906, 36, 1100. 

2. ♦Zts. physik. Chem. 1901, 38, 521; abst. Jahr. Chem. 1901, 54, 227; 
Chem. Centr. 1901, 72, II, 1143; Bull. vSoc. Chim. 1902, 28, 211; J. C. S. 
1902, 82, ii, fO. 

3. Compt. rend. 1900, 131, 58; abst. Jahr. Chem. 1900, 53, 482; Chem. 
Centr. 1900, 71, II, 365; Bull. vSoc. Chim. 1900, 23, 709. 

4. Ber. 1901, 34, 2679; abst. Chem. Centr. 1901, 72, II, 973; Jahr. 
Chem. 1901, 54, 551. 

5. Zts. physik. Chem. 1904, 49, 381. See J. Phys. Chem. 1903, 7, 
532. Zts. physik. Chem. 1900, 35, 77. 

6. J. Phys. Chem. 190;i, 7, 532; abst. Chem. Centr. 1904, 75, I, 80; 
Bull. Soc. Chim. 1904, 32, 357; Jahr. Chem. 1903. 56, 50; J. C. S. 1903, 84, 

ii. 715, 152. 

7. Zts. physik. Chem. 1900, 34, 599. See also J. C. S. 1902, 82, ii, 178. 

8. Compt. rend. 1901, 133, 1222; abst. Jahr. Chem. 1901, M, 618; 
Bull. Soc. Chim. 1902, 27, 128; J. C. S. 1902, 82, i, 131; Chem. Ztg. 1902, 
26, 31; J. S. C. 1. 1902, 21, 182; Chem Centr. 1902, 73, 1, 298. 

9. Compt. rend. 1902, 134, 107; abst. Jahr. Chem. 1902, 55, 978; 
Chem. Centr. 1902, 73, 1, 414; Bull. Soc. Chim. 1902, 27, 415. Compt. rend. 
1901, 132, 835; abst. Chem. Centr. 1901, 72, 1, 1000. 

10. Bull. Soc. Chim. 1901, 25, 544; abst. Jahr. Chem. 1901, 54, 619. 

' 11. Zts. anal. Chem. 1900, 39. 640; abst. J. C. vS. 1901, 80, ii, 48. 

12. Zts. anorg. Chem. 1903, W, 130; abst. Jahr. Chem. 1903, 56, 551; 
Chem. Centr. 19(KI, 74, II, 10; Bull. vSoc. Chim. 1904, 32, 644; J. C. S. 1953, 
84, II, 540. 

13. Compt. rend, 1899, 129, 643; abst. J. C. S. 1900, 78, ii, 68. 

14. Zts. anorg. Chem. 1903, 37, 353; abst. Jahr, Chem. 1903, 56, 248; 
Chem. Centr. 1904, 75, 1, 147; Bull. Soc. Chim. KW, 32, 1284; J. C. S. 1904, 
86 , ii, 118. 

15. D. R. P. 140319, 1901; abst. Wag. Jahr. 1903, 49, II, 10; Chem. 
Centr. 1903, 74, I, 1106; Chem. Ztg. 1903, 27, 413; Zts. ang. Chem. 1903, 
16, 424; Jahr. Chem. 1903, 56, 833; Chem. Zts. 1903, 2, 714; Mon. Sci. 1904, 
61,86. 

16. Zts. Hyg. 1904, 46, 149; abst. Chem. Ztg. Rep. 1904, 28, 83; J. S. 
C. 1. 1904, 23, 452. 

17. J. C. S. 1902, 81, 777; abst. Zts. physik. Chem. 1903, 43, 125. Cf. 
Phil. Mag. 1885, 26, 515; abst. Zts. physik. Chem. 1887, 1, 420. 

18. J. C. S. 1^02, tOf 717, 739; abst. Zts. physik. Chem. 1903, 43, 122, 124. 

19. Ber. 1901, 34, 3354; abst. Jahr. Chem. 1901, 54, 1122. 

20. Zts. ang. Chem. 1903, 16, 451 ; abst. Chem. Centr. 1903, 74, 1, 1442. 

21. Handelingen v. Ill Vlannsch Natuuren Geneeskundig Congress 
Antwerp, 1899; alwt. Chem. Centr. 1900, 71, I, 481; Jahr. Chem. 1900, 58, 
580; Chem. Ztg. 1905, 29, 565; abst. Jahr. Chem. 1905-1908, II, 4583, 
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schutkin/ Schwenkenbecher,* Schimmel & Co.,* R. Scheuble and 
E. Loebfi* T. Richards,* B. Rayman and K. Kruis,® W. Ramsay 
and J. Shields,^ J. Rainer,® E. Mislin and L. Lewin,® A. McKen- 
zie,^® E. Vitoria,‘^ A. Smith, M. Sieji^eld,** W. Markwald and A. 
McKenzie,*® W. Markwald,** K. de Marc,** M. Prud’homme,*^ H. 
Pottevin,** G. Pereire and G.Guignard,*®J. Petersen, ^'^G.Oddo,** 
J. Nef,“ C. Holley,” G. Halphen,” P. Lefe\Te,®*>R. Loequin,** E. 

1. Zts. physik. Chem. 1900, 34 , 152. Cf. J. C S. 1899. 76 , ii. 735. 

2. Arch, Anat. Phys. Physiol. Div.#1904, 121; abst. Chera. Centr. 
1904, 75 , 1, 1020. 

3. Schimmel & Co's Bericht, 1903; abst. Cheni. Centr. 1903, 74 , I, 
1086; II, 1124; Jahr. Chem. 1903, 56 , 152.3. Schimmel & Co.’s Bericht, 
April, 1904; abst Jahr, Chem, 1904, 57 , 1756. 

4. Monatsh. 1904, 25 , 1081; abst. Chem. Centr. 1904, 75 , II, 1698. 

5. Zts. physik. Chem. 1904, 49 , 37; abst. J. C. vS. 1904, 60 ; ii, 704. 

6. Akad. Wissensch. Bohmen, 1903; ab.st. WckIi. f, Bran. 1904, 21 , 
25; Jahr. Chem. 1904, 57 , 2121; Chem. Centr. 1904, 75 , 730; J. S. C. I. 1904, 
23 , 124. 

7. Zts. physik. Chem. 1893, 12 , 468; J. C S 1893, 63 , 1089. 

8. Monatsh. 1904, 25 , 1035; abst. Chem. Centr. 1904, 75 , II, 1599. 

9. E. P. 10435, 1905; F. P. 3.5-4807, 1905; abst. J. S. C. I. 1905, 24 , 
m. Belg. P. 184788, 1905. 

10. J. C. S. 1901, 79 , 11.39; abst Jahr. Chem 1901, 54 , 1250. 

11. Bull. Acad. Belg 1904, 1087, abst. Jahr Chem. 1904, 57 , 858. 

12. D. R. P. 11268.3; abst. Wag. Jahr. 1900, 46 , II, 564; Chem. Ztg. 
1900, 24 , 740. 

13. Zts. ang. Chem. 1903, 16 , 1217; abst. Chem. Centr. 1904, 75 , 1, 482. 

14. Ber. 1901, 34 , 485; abst J. C. S. 1901, 80 , i, 248; Zts physik. Chem. 
1902, 41 , 233. 

15. Ber. 1901, 34 , 479, 784; 1902, 35 , 1,59,5, 1602; 1904, 37 , 1038, 2540; 
abst J. C. S. 1901, 80 , i, 248, 1902, 82 , i, 418, J. vS. C. I 1902, 21 , 785; Chem. 
Centr. 1902, 73 , I, 1269; 1904, 75 , I, 1247; II, ,508; Jahr Chem. 1901, 54 , 
617; 1902, 55 , 778; 1904, 57 , 860, Wag. Jahr. 1901, 47 , II, 463; 1902, 18 , 
II, 7; 1904, 50 , II, 5; Zts. physik. Chem. 1902, 41 , 233. 

16. D. R. P. 154,575; abst. Chem. Centr. 1904, 75 , II, 1079, Chem. Ztg. 
1904, 28 , 961; Chem. Zts. 1905, 4 , 467, Jahr. Chem. 1904, 57 , 8,54, Zts. ang. 
Chem. 1905, 18 , 33. 

17. Rev. Mat. Col. 1900, 43 , 209. 

18. Compt. rend. 1904, 138 , 378; abst. Chem. Centr 1904, 75 , 1, 787. 

19. F. P. 316062, 1901; ab.st. Mon. Sci. 1903, 59 , .52; Chem.-=1Its. 1903, 
2 , 121 ;J. S. C. I. 1902,21,5.58. 

20. Zts. physik. Chem. 1900, 33 , 320; abst. J. C. S. 1900, 78 , ii, 522. 

21. Gaz. chim. ital. 1901, 31 , I, 285; abst. Jahr. Chem. 1901, 54 , 649; 
Chem. Centr. 1901, 72 , II, 180. 

22. Ann. 1901, 318 , 137; abst. Jahr. Chem. 1901, 54 , 603. 

23. J. A. C. S. 1902, 24 , 448; abst. Chem. Centr. 1902, 73 , I, 1392; 
Jahr. Chem. 1902, 55 , 40; Zts. physik. Chem. 1903, 42 , 510. 

24. Ann. Chim. anal. appl. 1901, 6 , 133; abst. J. C. S. 1901, 80 , ii, 359* 
Jahr. Chem. 1901, 54 , 755; Chem. Centr. 1901, 71, I, >120. See also J. 
Pharm. (5), 30 , 241; (6), 6 , 390; abst. Chem. Centr. 1894, 65 , II, 716; Pharm. 
Centralh. 1897, 38 , 781. E. Rupp, Zts. ang. Chem. 1907, 20 , 1869; Zts. 
Nahr. Genuss. 1907, 13 , 74. P. Raikow, Chem. Ztg. 1900, 24 , 562, 583; 
abst. Chem. Centr. 1900, 71 , II, 400. 
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Ivoomis/R. T^owenherz," E. Kax^er and A. Ucmolon,' R. Klee- , 
mann/ A. Duiistan and F. Thole,-’ 0. Diels and R. Rhodms,® ^ 
L. Bouveaiilt/ J. Brown, Cherii. Werkc vorin. Dr. H. Byk,*^ S. 
Burford,'" L. Clarke and R. Slircve,*^ E. Foiirneau and M. Tif- 
fencau,'- II. Fneherer,’'* A. Battelli,‘‘ R. Bereiides and Farbenfabr. 
vorm. F. Bfiyer & Co.,'“’ J. Bruhl and II. vSchrocdcr,**’’ L. Bouveaul 
and O, Blane,'^ T Oadamer,'^ Dr. N. Gerbers Co.,^'-* B.0ratz,2"0. 

Chcni. Cciitr JDOl, 72, II, 2(), Jalir Cliciii 11)01,54,007 

20. Hull Soc’ Cliiin 1001. H, OOl). abst J C vS 1004, 86, i. 04. Chcni 
Ccntr 1004, 75, II. IX, Jahr Cluin I0(H, 57, X.’')0, \Va)( Jahr 1004, 50, II, 0 
J 1. Zts physik Clu'in 1000, 32, .’)7X, .V.Mi, ahst Cliciii Ccntr 1000, 

71, I, X07; Jahr Chcin 1000, 53, 17 

2 ‘Zts physik Chcin 1000, 32, m, -IH:). 4X0, 4X7, 4XX, 400, 1002, 

40, 4;i4. 400.1 

0 Ann Brass ct Dist 1007, 01.4, Wochciischr f Hrau 1007, 24, 

000, ahst J S C I 1007,26, KMIO 

4 l^roc Roy Soc 1007, 79A, 220; ahst J C S 1007, 92, ii, 420, 
Cycin Zcntr 1007, 78, II, 127 

0. J C S 1007, 91, 172X, lOOX, 93, 1X10, 1000, 95, 10.40, 1.0,00, ahst 
Chcrn Zcntr 1007, 78, II, 2000, 1000, 80, 1. 1.00, 11. 1070 

0 Met 1000,42, 1()72, ahst Chcin Zcntr t!)00, 80, I, 10.00 

7 Hull Soc Chun lOO.S, 3, 117, ahst Chem Zcntr lOOX, 79, I. 1074 

X J C S 010.0.87,20.0. 1000, 89, .411. ahst Chcin Ccntr. 100.0.76, 
10t)7, 1.41.;, 1000,77, I. 10X7, Hull Soc Chun 1000,36,2. 121X,Jahr Chcni 
100.0 1!)0X. II, 10. I I.4X 

0 1) R R HKtlOO, ahst .Mon Sci 1010,73, 1.00, Chcin Ccntr lOOX, 

79, 1. 1002, Chcni ZtK Rep lOO.S, 32, 01. Chcin Zts l‘.)0X, 7, No 002, 

Jahr Chcin ItlOO 1!I0.X. 1 1. 1000, WaK lain lOO.X, 54, II, 0, Zts aiiK Chcni 
lOOX, 21, 1000 

• 0 J. S C 1 100.0, 24, .‘t'.M , ,ihsl. Jahr Chcin 1000- lOOX, II, 102, 
Chcni Ccnti 1000,76,1,74.0 

• 11 Anicr Chcin J 1000, 35, .01.4. ahst Jahr Chcni 100.0 lOOX, II. 

XI. Chcin Cciiti 1000. 77, II. .40X. Hull Soc Chun 1007.2,77 
12 Coiiipl rend 1007, 145, 147. ahst | C S 1007, 92, i, XI 7 
14 Her 1000, 42, X.S7. .ihst Chcni Zclitr 1000,80,1.10.47. 

14 Atti R Accad I.uicci, 1007, 16, 1. 214, ahst J C S 1007, 92, 

11, .440, Physik Zts 100.S, 9, 071, Chcin Zcntr lOOX. 79, II. 14XX 

10 r S P 021011. 1000, ahst C A 1000 3, 20.44. J S C I 1000 
28, 070, Ucni ZtK Rep 1000. 33, .441 I' P .fciC.;, 1007, ahst J S C. 

1 100.S. 27,240 

10 Zts physik CIkiii 100.0, 50, 10. ahst J C S 100.0, 88, i 407 
ii, 70. 240. 

17 D R P 104201. ahst Mon .Sci 1000.65, 1.04, Chcni Ccntr lOOO, 
76,11, 1700: Chcni Ztg 100.0,29, 12.42, Chcin Zts 1000,5, 102, Jahr Chcin 
1000 lOOX, II, 21.0, WaK Jahi 100.0, 51, II. 0. Zts aiiM. Chcin 1000,19,440. 

IX Arch Phaiin 243, .40, ahst Jahi Chcin 1000 lOOX, II, 7,02, Bull. 

Soc 10(H), 36, 2.02, Chcni Ccntr 100.0,76,1,022 

10 1) R IVMOOOO. 100S:ahst J. S C 1 1012, 31, 000, Chcin„Zcntr. 

1012, 83, I, 1.020: Wag ‘Jahr lt)I2, 58, II. 10, Chcni Zt^. Rep. 1012, 36, 

290; Chcin Ind 1012, 35, .410, Zts ang. Chcin 1012, 25, 1140, C A. 1912, 

6 , 24X4. 

20 J<:. P. ,4.S.S0. 10(H), ahst C. A 1007, 1, 014, 020, J S. C I. 1900, 25, 

1107. 
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Guerin,^ F. Ehrlich,* J. EfTront,** P. Walden and T. Horlacher,* 
Ti. AntorUnv,'^ W. Tiinofejow,'' T. Tickle,' W. Thoenier,'* A. 
Schulz,® V. Rothmund,*® Roiire Bertrand Fils,” J. Riedel,'* H. 
Richmond,''' 11. RichmondandJ.Goodson,"A.Rathje,'‘ J.Race,"' P. 
MullcrandR. A1 )csk/'E- M hi^niin,'''J. Mills, ''A. Michael, *®N.Men'; 
chiitkin,-' B. Menschiitkin,-- P. Mcyersl)en,\‘’' A. McKenzie and H. 

1 J I’harni Cliim 21, H. abst Cheui CViilr* IlU).'), 76, I, C!)'), 
Jalir Chem IDOr) MOS. jl, llil 

2 r S P .SS.V)‘)1:K P P.)()(). I) U P llTiri. IVlii l’ ISS7S7, 

abst C \ P.107. 1, 7():p 800. 1008. 2, 2.')00. 5 S C I P.lOd. 25, 000, Mon 
.Sci 1008 69, 118. 1000, 71, 8(1. Clu-m CVntr 1000. 77, II. 17!M), Cliem 
ZtK Pep’ P.KMl. 30, 117, \Va)i J.ilir 1000, 52, II. .7 IUt 1007, 40, 2.')38. 
abst J C S 1001. 86, 1 , .700, Jahr CIk'UI 1011.7 1008. II, 1078. Hull Soc 
Chmi 1008. 4, 1 187 

8 Mon Sfi 1008, 68, -120, abst Cluni /antr 1008. 79, 1 1. ..74 8 

1 Zts physik Cluni PKHi. 55, I . .ibst Cluan Crntr 1000.77, 1,1.810 
.7 I Rnss Phvs Clu-in ,‘*'00 1007, 39, .8 12. abst Cluan Zuntr 1007, 

78, II. 120,7 

0 Iswu'stiii Ku'\' Poht 100.7, 1 , abst Cluan C\aiti 100.7,76,11,422 
7 IMiaiin J 1007, 78, 102, abst J S C I 1007,26,220 
® 8 Zts Cluan .\pp.it.itcnkniuK' 3, 10.7, .ibst (. luan Ziaitr 1008, 79, 

I, 2002 

0 .\i(.'li Anal Physio Phvsiol l)i\ P.t04. Sn|ii»l II, 271,. ibst Cluan. 

Centr P.iO.7 76, I, 87.8 

10 Zts Ivkktiocluni P.>08, 14, .7.'12, abst J S C I 1008. ^7, 080. 
Zts pli\sik Cluan PiOO, 69, .7.81. .780, .ibst Cluan Zontr PMO, 81,1.224 

11 Poporl of Rouio-Hortr.iiui Pils (2). 9, 20. abst Cluni Zontr. 

1000. 80, II. 10 . 7 . 7 . Jalir Cluan 100<l, 62, II. 1010 

12 I) P P l.SOl.Sl. .iddition to I) P P l<i0710. P.)08. ,ibsl Cluan 
Contr 1000, 77, 1. 1.78, 1007, 78, II. 2008. J C S 1000, 90, 1 . (>81. lOO.S, 
94,1,2.70. lain- Cluan 100.7 1008. II, 1028. Zts aiiK Cluan 100.8, a, .802, 
Cluni Zts ‘loos, 7, .772, W.ik Jalir 1000, 52, II. 10.7, 1007, 53, II. 00. Cluan 
Ztg Pi'P 1007, 31, . 7 . 7.7 

18 \n.ilvst, 1008. 33, 200, abst Cluan Zentr P.»0,8, 79, II :k8(), Jalir 
Chein 100,7 100.8, I, 1217, J C S 1 '.MIS, 94, I, 1'.>.7 

14 Analyst. 100.7. 47, 77. abst | S C I PMI.7, 24, 84 1 , Clu ni Cintr 

l'MJ.7. 76, I. 1277, Jahr Cluan P.MI.7 PIOS, II. 1'I2. S,,. ., 1 ^,, \nalvst. 1800. 

24, 201 , .ibst Zts aiiK Chun isnp, 12, 81 1 

1.7 .\ich Phaitn 246, 002. llMft. 247, 4'>. al.'st C \ P.Ml'l, 3, 001. 
1201 , J C .S P.MIO, 96, n. .St^ 2.78. Cluan Ziaitr P.MIO. 80, 1. l0.7. 080. Jain 
Cluan 100.7 PM)8. II, .704, Zts ang Cluan P.MIO. 22, .708, Hull Soe Chnn 
1000. 6 , l.'lOl , Cluan Pi \ P.M)*.). 012 

10 J S C I P.tOS, 27, .747. abst Cluan Zcnti 100.S. 79, II. 11.84 
9 17 Zts physik Cluan P.M)7, 57, .721. abst Cluan Zuilr 1007. 78, 1, 

447. J C S P.Mlt, 92, n. 1.70, Hull Sot Chun 1008, 4, 1284, Jahr Cluan 

PU);7 1008, 1, 82.7. 

18 Coinpt rtaid PM).7, 140, 040, .ibst, Cluan Centr 100.7, 76, I, 187.’i 
10 J Phys Chcni P,M)0, 13, .712. abst Cluan Zvntr 1000,80,11.2112 

20 jkr 1010, 43, OiO, abst Cluan Ztaitr P.MO, 81, 1. 81 1 A. Mu hail 
and H luupold, Ann 101 1. 379, 20.7. abst Cluan Zentr. l‘Tl 1, 82, I, 1 104 
See also Her 1000, 39, 278.7, abst J C S P.MHj, 90, 1 . 781. 

21 Her 1000, 42, 4020, abst Cluan Ziaitr PMJ9, 80, II, 2184 

22 Iswiestja Petrograd Polyt Inst 5, 1.70, 101, 855; abst. Cliein. 
Centr. 1000, 77, I, 1808, 11, 171.7, Jalir Cluan. 1005-1908, IT, 187. Chem. 
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Mtillei,* E. Stoecklin,^ A. Marschall,* H. Pringsheim,^ W. Markwak 
and E. Nolda,^ A. Piutti,'* P. Easchal/ E. Orlow,® G. Oddo and E! 
Scandola,® P. Nawiasky,*® H. Hantzsch/^ L. K. Hofmann 

and E. Seiler/” C. Holley and J. Weaver/* W.Herz and H.Fischer/' 
Ees etablissements Poulenc freres/® A. Livache/^S. Ldwenstein/” 
W. Herz/r® F. Ulzer/® L. Henry/* P. Freundler and E. Damond/®and 

News, 1909, 100(293; abst. Chem. Zentr. 1910, 81, 1, 904. 

23. Monatsh. 1905, 26 , 41; abst. J. C. S. 1905, 88 , i, 166. 

1. J. C. vS. 1909, 95 , .544; abst. Jahr. Chem. 1909, 62 , II, 40. 

2. Compt. rend. 1909, 148 , 227; abst. Jahr. Chem. 1909, 62 , 1, 96. 

3. J. C. S. 1906, 89 , 1350; Proc. Chem. Soc. 1906, 22 , 154; abst. Chem. 
Centr. 1906, 77 , II, 292. 

4. Biochem. Zts. 1909, 8 , 128; abst. Chem. Zentr. 1908, 79 , I, 1569. 
Landw. Jahr. 1910, 39 , 461; abst. Chem. Zentr. 1910, 81 , II, 482. See also 
F. Ehrlich, Landw. Jahr. 1909, 38 , Suppl. 5 , 289; abst. Chem. Centr. 1909, 
80 , II, 276. 

5. Ber. 1909, 42 , 15&3; ab.st. C. A. 1909, 3 , 2161; J. C. S. 1909, 96 , 
i, 350; Chem. Zentr. 1909, 80 , 1, 1980; Jahr. Chem. 190^), 62 , 1, 104. 

6. Gaz. chim. ital. 1906, 36 , II, 364; Ber. 1906, 39 , 2766; abst. Chem. 

. Centr. 1906, 77 , II, 1418. 

7. Ann. Chim. Phys. 1910, 19 , 44; Bull. Soc. Chim. 1909, 5 , 1060, 
1114; 1910, 7 , 17; 1911, 9 , 180; abst. Chem. Zentr. 1910. 81 , I, 246, 809; 
1911, 82 , 1, 1497. 

8. J. Russ. Phys. Chem. Soc. 1908, 40 , 2a3, 508; abst. J. C. S. 1908, 
94 , i. 306; J. S. C. I. 1908, 27 , 956; Chem. Zentr. 1908, 79 , II, 581; Jahr. 
Chem. 190.5-1908, II, 173. 

9. Gaz. chim. ital. 1909, 39 , II, 1, 44; abst. Chem. Zentr. 1909. 80 , 
11,2114,211.5. 

10. Arch. Hyg. 66 , 209; abst. Jahr. Chem. 1905-1908, II, 1055. 

11. Zts. physik. Chem. 1909, 65 , 41; abst. Chem. Zentr. 1909, 80 , I, 
420; Jahr. Chem. 1909. 62 , 1, 65; Bull. Soc. Chim. 1910, 8 , 357. 

12. E.P. 16150, 1907; abst. J.vS.C. 1. 1908,27,323. See Dr. N. Gerber 
A.-G. m. b. H., D. R. P. 245699, 1908; abst. Wag. Jahr. 1912, 58 , II, 10. 

‘ 13. Ber. 1906, 39 , 3187; abst. Chem. Centr. 1906, 77 , II, 1313. See 

also Ber. 1900, 33 , 1340; abst. Chem. Centr. 1900, 72 , 1, 1264. 

14. J. A. C. S. 1905, 27 , 1049; abst. Chem. Centr. 1905, 76 , II, 1165. 

15. Ber. 1904, 37 , 4746; abst. J. C. S. 1905, 88 , ii, 79. 

16. D. R. P. 203082, 1905; abst. C. A. 1909, 3 , 581; Zts. ang. Chem. 
1908, 21 , 2477; Chem. Zentr. 1908, 79 , II, 1706; Chem. Ind. 1908, 31 , 683; 
Chem. Zts. 1909, 8 , No. 1380. 

17^ Compt. rend. 1908, 146 , 898; abst. J. S. C. I. 1908, 27 , 512; Chem. 
Zentr. 1908, 79 , 1. 2117; Bull. Soc. Chim. 1908, 3 , 1184. 

18. Biochem. Zts. 1906,2, 111; abst. Chem. Zentr. 1907, 78 , I, 184; 
J. C. S. 1907, 92 , ii, 119. 

19. • Ber. 1898, 31 , 2669, 2671; abst. J. C. S. 1899, 76 , ii, 83; Bull. Soc. 
Chim. 1899, 22 , 258; Chem. Centr. 1898, 69 , II, 1164; Jahr. Chem. 1898, 

51 , 834; Zts. physik. Chem. 1899, 28 , 756. 

20. Mitt. Tech. Gewerbemus. Wien, 1905, 15 , 219; Wag. Jahr. 1905, 

52 , II, 562; Chem. Centr. 1905, 76 , II, 1465. 

21. Compt. rend. 1907, 145 , 21. 453; abst. J. C. vS. 1907, ^ i. 744; 
BuU. Soc. Chim. 1907; 1 , 1149; Chem. Zentr. 1907, 78 , 1, 1320; II. 889; Jahr. 
Chem. 1905-1908, II, 191. Sec also Ber. 1897, 30 , 2206. 

22. Compt. rend. 1905, 141 , 830; abst. J. C. S. 1906, 90 , i, 2; J. S. C. I. 

1905, 24 , 1322; Bull. Soc. Chim. 1905, 33 , 1298; 1906, 35 , 106; Chem. Centr. 

1906, 77 , i. 997; Jahr. Chem. 1905-1908, II, 191. 
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including the finn of Chem. Fabrik auf Actien, vorin E. vSclu^ring.* 

• From«i911 to the present time the scarcity of amyl alcohol 
has been growing more acute, and the cost advancing corre- 
spondinglv. The decreased production of spiritous licjuors has 
heightened the acuteness of the situation, especially as the 
use of nitrocotton in high -boiling solvents as amyl acetate is 
continually extending. Among the later contributions to the 
subject are those of T. Johnson and II. Guest/’ T. Komncnos,'^ 

C. Krug and H. Bollert,^ II. Kiliani,^ A. Kling,” A. LandoltJ A. 
Doroszewski,'^ K. Dnicker and R. Kassel,^ L. BlochJ*^ Chem. 
Werke vorm. Dr. H. Byk,’’ M. Brillouin,’- P. Browning and vS. ^ 
Kuzirian,'’’ C. Chcneveau/^ II. Coupin,’-’ A. Fembach ayd Iv 
Strange,"’’ (). Faust and (i. Tamman,’^ F. Fontcin/'^ Jhulische 

1 1’ uhst CluMii ZtK H‘'l> b)12, 36, (I'JO. J S C T 

iai2. 31, U(l(), C .A F P -14127S, l'.)IL>,al)st J S C 1 I'.HJ, 

31, m, Mon Sci Pll.'i. 78, 79, 140 • 

» 2 Anicr Chctri J P)t(), 32, i2S2, ahst Clu'iii Zciiti 1011,82, I, 207. 

a Monatsli 1010, 31, 090. abst Clu-in Zciilr 1910,82,11,1142 
1 F P. 104.S42, 1913, abst J S C I 191 1, 33, .mS, C A 1911,8, 

.33S4 

.\R'h Pharm 1914, 26, 2.72. .ibst J S C I 1914, 33, 1071 . Ann 
Ucp Soc Clu-ni Ind 1910, 1, 291 • 

0 [bill Soc Chilli 1911, 9, 27S, Chem Zentr 1911, 82, I, 1271, 
Coiiipl rend 1911,152,702 

7 Cherri ZtK 1911, 35, 077, abst Chem Zentr loll, 82, II, 4ol, 

C A 1911, 5, .347S, Zts ailK Chem 1911, 24, lOOH Compare also 11 
Kreis, Chem Ztg 1907, 31, 999, abst Chem Zentr 1907,78,11, 10*00 

8 J Russ Phvs Chem Sw 191 1. 43, 00, abst Chem Zentr 1911, 

82, I, 1407 

9 Zts physik Chem 1911,76,370, abst Chem Zeiiti 1911, 82, If 

139.7. 

10 Compt rend 1910, 150, 094, abst Chem Zentr 1910.81,1,20.71, 

J C S 1910, 98, II, 381 Ann Chmi Ph>s loll, 23, 77, 91, 130, abst 
Cliem Zentr 1911, 82, 1, 782. 

11 I) K P 220228, abst Chem Zentr 1910.82,11, 1174, Zts aiiK 
Chem 1910, 23, 22.30 In t^is connection see I' Remfu\, J C S 1911, 

99, 02.7, abst. Chem Zentr 1911,82,1,1739. • 

12 Ann Chirn Phy.s 1909, 18, 209. abst Chem Zentr 1910, 81, I, 2 

13 Eighth Inter Cong Appl Chem 1912, 1, 87 

14 Ann Chim Phvs 1907, 12, 14.7, abst Chem Zentr 1907, 78, II, 
•2010 Phil Mag 1910, 20, 3.77; abst Chem Zentr 1910,81,11,111.7 

17 Compt rend 1910, 151, 1006, abst Chem Zentr 1911,82,1, 402. 

10 U S. P. 1044308, 1044440, 1W4I47. 1912, E P 1.7203, 1.7204, 

1092.7, 1911, F P. 4481104, abst C A 191.3, 7, 2(K). J S C 1 1912, 31, HWl , 
1143, 1913. 32, .377, Mon Sci. 1913, 78, 111, 112, Chem Zlg Rep 1913, 

37, 17 • • 

17. Zts physik Chem 1910, 71, .71; abst CheiTi Zentr 1910, 81, 1, 
1091, J C S 1910, 98, ii, 189, Bull. >Soc Clnm 1911,10,227 

18 Zts physik. Chem 1910, 73, 2.37, abst J C S 1910, 98, ii, .79t), 
Bull. Soe Chim 1912, 10, 499, Chem Zentr. 1910, 81, II, 2()7 
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Anilip und vSodafabrik,‘ F. Bartelli and L. vStern,^ D. Berthelot 
and H. Gandechon,^ E. Bingham,^ C. Gates,® R. Goldsmith,® O. 
Gros,’ V. Grignard and L. Zom,® F. Eisenlohr,® J. Amann,^® H. 
V. Wyss, E. Hcrzfcld and 0. Rewidzoff,’^ Akt. Ges. fiir Anilin- 
fabrikation,’^ 0. Warburg, 1. Traube,'^ J. Timmermann,*® K. 
Taipale,*® E. Scandallo,*’ J. Senderens,*® F. vSchwers,'^ E. Schmidt,^® 

J. Soheckenbach,^' L. Rosenthaler,^^ A. Richard,^® A. Mueller,^^ L. 

1 K V. io«26. 1911; abst J S. C. I. 1912, 31, 605; C A. 1912, 6, 
2026 \i P 17291. 1911; abst C. A. 1913, 7, 399t J. vS. C I. 1912, 31, 410. 

K. P 197(^, 1912; abst. C A, 1914, 8, 5.54; J. vS. C. I. 1913, 32, 550. E. P. 
186.53, 1912, abst J vS. C I 1913, 32, 842; C. A. 1914, 8, .5.53. K. P. 451315; 
abst. Chem. Zt^. 1913, 37, .336. I). R P. 258.5.55; abst. Chem. Ztg. 1913, 
37, .3.58, Wag Jahr 191.3, 59, II, 11; Chem. Ztg Rep. 191.3, 37, 249; Zts 
ang. Chem -1913, 26, 11, 292; C A. 1913, 7, 28;i6. Aust. P. 6228.3, 1913. 
Belg^'P 251814, abst Chem Ztg 1913, 37, 2.54 Span P. .54469; abst. 
Chem Ztg 1913, 37, 228. 

2 Bioehcm Zts. 1910, IW, 16.3; abst Chem Zentr 1910,81,11, 1621. 
3. Conipt. rend 1910, ISl, 1.3.50; abst. Chem Zentr. 1911, 82, 1, 636. 
4 Amcr Chem. J. 1910, 43, 292, 3(K): abst, J. C vS. 1910, 98, ii, 39,5, 

oBull S(K'. Chim 1911, 10, .370, Chem Zentr. 1910, 81, I, 2051 

.5. J Phys Chem 191 1, 15, 97; abst Chem Zentr 1911,82,1, 1481. - 
6 Physik Zts 12, 417; abst Chem Zentr 1911,82,11,344 

7. Arch exp Pathol u Pharmak 62, .38, abst. Chem. Zentr. 1910, 

81, I, 1983. 

8. Compt rend 1910, 150, 1178; abst Chem Zentr 1910,81,11,143. 
9/ Zts phy.sik. Chem 1911, 75, .590, abst Chem Zentr 1911, 82, I, 

625; Bull. Hoc. Chim. 1911, 10, 1221, J C vS. 1911, 100, ii, 81 

10. Zts Chem. Ind. Kolloide, 1911, 8 , 197; abst. Chem Zentr. 1911, 

82, I, 1676, C. A 191 1, 5, 24.59, J. C vS. 1911, 100, ii, 3,88. 

11. Zts physiol Chem 1910, 64, 479; abst C A 191 1, 5, 14.59, J. C. 
S 1910, 98, ii, 462, 571, J. S C I. 1910, 29, 445. Drug Circ 1910, 54, 627, 
Chem Zentr, 1910, 81, I. 1.3.S.5, Jahr Chem 1910, 63, 11, 97. 

12. Belg. P. 259277, abst Kimst 1914, 4, 238 

r 13 Zts. physiol. Chem 69, 4.59, abst Chem Zentr. 1911, 82, I, 3.36 
14 Biochem Zts, 1910, 24, .3.3.3, abst Chem Zentr, 1910, 81, I, 2124. 
15, Bull vScK chim. Belg 1911, 25, 300; abst Chem. Zentr 1911,82, 
II, 1015. 

16 J prakt. Chem 1910, 190, 47, abst Chem Zentr. 1910, 81, II, 1130. 

17 Boll vSoc. medico-chinirgica di Pavia, 1910; abst. Chem. Zentr. 

1910, 81, II, .543. 

lik' Compt. rend 1913, 156, 1909; abst J. S C 1.1913,32,767. 

19 Rec. trav Chim Pays-Bas, 1910, 29, .343; abst Zts. phy.sik Chem. 

1911, 75, .360, 362, Chem Zentr 1910, 81, II, 1582, 1793; 1911, 82, I, 449, 
4.50, 9,58, 178,3. 

20 Zts. physik. Chem 191 1, 75, 305, abst Chem Zentr. 1911, 82, 1, 614. 

21. F. P. 462472, 1913; abst. J S. C. I. 1914, 33, 329, C. A. 1914, 8, 

.3221 

22. Zts. Nahr Genuss 1910, 20, 4,5.3, abst Chem. Zentr. 1910, 81, 
II, 1,506. See also E. Rupp, Zts Nahr. Genuss. 13, 74; abst. Chem. Zentr. 
1907, 78, I, ,S46. B. Kuhn and F Bcngen, Zts. Nahr. GemissA 12, 149; 
abst. Chem. Centr llKM), 77, II, 1022. 

23. Ann. Chim. Phys. 1910, 21. 335, abst. C. A. 1910, 4, 230;3; J, C. vS. 
1910, 98, i, 462; Chem Zentr. 1911, U, I, 60; Bull. vSoc. Chim. 1910, 7, 459. 

24. Arbb Kais. Gesundheitsamt 34, 182; abst. Chem. Zentr. 1910, 81, 
II, 677. 
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Michiels,^ H. Merczwyng,* E. Merck,* A. McDaniel,* Veroinigte 
Chininfabfiken Zimmer & Co.,^‘ Stadler,'' J. Mathews,’ E. I. 
du Pont de Nemours Powder Co.,® W. Masland,^ A. Mailile,'" C. 
Mariller," H. Malosse,^* R. Pickard, J. Kenyon and T. I^owry,'* 
W. Perkin, C. Weizmann and H. Davies,’* W. Perkin, C. Weiz- 
mann, 1'. Matthews and E. Strange,”’ M. Padoa and L.^lervin,’” 

H. Pauly,” J. Pamass,”* B, Oddo,’** A. Oxley, Q. Heyl and T. 
Baker,*' P. Hoeckendorf,*- U. Hoflander,”* J. Holmes and P. Sage- 
man,'* H. Hollander,*'’ A. Hantzsch,*” R. I/eiser,*’ A. Lasserre,*’’ J. 

I Bull Acad roy Rel^ 1012, 22. abst C A 1012,6, Kill 

2. Compt rend l!)00, 149, OKI, ahst Chein Zentr 1010, 81, I, r)0H 
J Russ Phys Chem Soc 1010, 42, phys part, 204; ubst Clicm Zentr 
1010. 81, II, «r)7 

d H P 150. 1015, abst J S C I 1013, 32, 70S • 

•1 J Phys Chem 101 1. 15, 5H7, abst. Chetn Zentr 1011.82,11.000 
5 H P 14000. 1011, abst J S C I 1012.31,410 
0 Arch Hyg 73, 105. abst Chem Zentr 1011,82, I, 1071 
7 J A C S 1011, 33, 1201, abst Chem Zentr 1011,82,11,1412 
t H K P 20004, 1012, abst J vS C I 1014,33,375 

0 V vS P lOSlsiSl, 1014, assigned to !•' I du Pont de Nemours Co, 
abst. C A 1014, 8 , 1330 

10 Chem Ztg 1010,34, 1173, 11S2. 1201 , abst Chem Zentr 1011, 
82, I, 11 

II Bull Assoc Chun, de Suer et Dist 28, 473, abst Chem* Zentr 
1011,82, I, 11S4 

12 Compt rend. 1011,154, 1007; abst J C S 1012,102,1,030 

13 Ann Chun Phys 1010,21,323.] C S 101 1. 99, 10, 50. 05; 1012, 

101,024, 027, 030, abst J C S 101 1. 100, i, 0. Chem Zentr 1011,82,1,713 

14 K P 277, 1012, abst J S C. I 1013, 32, 212, Chem Ztg Rep 
1013, 37, 108, C. A 1912, 6, 2005 

15 K. P 5031, 5032, 1010. U. vS. P 0014.5.3, abst J S C I 1011. 30, 

8.3.3, 000; C A 101 1. 5, .3.324, 3347, Chem Ztg Rep 101 1. 35, 4.50, Mou, 

vSea 1013, 78, 4.50, 455, 101.5, 82, 70 H. P 0721, 1911, abst J Soc Dyers 

Col 1012,28,247;] S C I 1012, 31, .51 1 , C A 1012,6,2.840 

10 Gaz. chim ital 101 1, 41, I, 198, abst Chem Zentr 1011,82,11,3. 
17. Ann 1011, 383, 205, abst Chem Zentr. 1011, 82, II, 1.3.32 
18 Biochem. Zts iOlO, 28, 280, abst Chem. Zentr 1010, 81, II, 1008. 
10 Ga/ chiin ital. 1011, 41, 1. 288, abst Chem Zentr 1011, 82, 

I. 185.5 » 

20. Proc Cambridge Phil Soc 16, 102, abst Chem Zentr. 1911, 82, 
I, 1178 

21. K P 100.5.5, 1913; abst C A 1014, 8, .3.507, ] S C I 1014,33,004 

• 22. Biochem Zts 1000, 23, 208; abst. Chem Zentr 10 10, 81, I, 947 

23. Boll, chim farm. 51, 223, abst C. A. 1012, 6, 3.307. 

24 ] C. S. 1000, 95, 1010, abst. Chem. Zentr 1010, 81, I, 310 

25. Munch, med. Wochschr 57, 82, abst Chem Zentr 1910, 

81, I, 671, Drug. Circ. 1910, 54, 275; ]ahr Chem 1010, 63, II, 97. Zts 
Nahr Ge«uss. ^ 280; abst. Chem. Zentr 1911, 82, I, 131^. Boll. chim. 
farm. 1013, 52, .5; abst. C. A 191.5, 9, 2041. 

26. Ann. 1911, 384, 135; abst. Chem. Zentr. 1011, 82, II, 1607. 

27. Abhandl. Deut. Bunsen Ges. 1910, No. 4; abst. Chem Zentr 1911, 

82, 1, 624. 

28. Ann. Chim. anal. 1910, 15, 338; abst. J. C. S. 1010, 98, ii, 1006. 
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L()eb,',(i. Keyes and W. Wirininghoff,^ H. Curtis and R. Bums/ 
R. Adams, 0. Kanini and C. Marvel/ B- Anderson/ B. Matthews^ 
and H. IJlder/’ Neumann & Co,/ A. Hollande/ G. Heinzelmann/ 
and A. llainsik.'*^ 

An interesting development in connection with attempts to 
synthesize amyl alcohol so as to convert it into the correspondingly 
ester has been^the series of investigations in the halogenation of 
the pentanes from petroleum. In the chlorination of these ali- 
phatic hydrocarbons, the methods of Iv du Pont and associated 
chemists," 11. Ilibbert'-and W. Masland,’’’ P. Kaufler," E. vSeher- 
ing,"’ Badische Anilin u.Soda Eabrik,'‘’C.Mabery and K. Hudson/^ 

liioehein Zls 23, !>4, (ihst Chein Zeiitr 1910,81,1,942 
2. J.A. C vS 191(). 38, 117.S.al)st C A 1910, 10 , 1724. 
a. J. A C S 1917, 39, aa.ahst J S C I 1917,36,214 
4 J. A. C. S 19I<S, 40 , l!>r)0, absl J S C I 1919, 38, 599-A; C. A. 
1919, 13, .‘112 

.') J Phys Cheni I9l(), 20 , 19.^), at)st J S C I 1916, 35 , 47S; Ann. 
Ki'p Soc' Cliein Iiul 1916, 1, 167 ^ 

6 U. P 116;^), 1914, ahst J S C I 191."), 34 , 670; Ann. Rep Soc 
Clicm. Iiid 1916, 1 , 192. 

7. F. P. 466, S04, 19i:i: abst C A 191.5, 9 , i;i70, Mon .Sci 1916, 83 , 
14,Clu‘rii Zlg Rep 1914, 38 , .581 

8 , Conipl. rend. Soc. (Ic biologic, 1918, 81 , 22.'1, abst Chem. Zentr. 
1919, 90 , II,:il6.C. A 1919,13,8.51 

9 Zts. vSpiritusmd J91,‘l, 36 , 14, abst Cheni. Zentr 19111, 84 , I, 968, 
Zts. ang Chem 19i;i, 26 , II, .‘I.’IO, C A I9i;i, 7 , 2649, J S C I 1913,32,1.5.5 

10 Zts pliy.siol Chem 1911, 71 , 21"), abst Chem Zentr. 1911, 82 , 

I, 1.521. 

11. V. S P. 1077988, 10.82.543, 1913, 10,86:181,1914; 1148258,191,5, 
1261811, 1266073, 1918, abst J vS C. I. 1913, 32 , 1128, 191.5, 34 , 924; 1918, 

3 |, 7 , ;149-A, 461-A. C A. 191.5, 9 , 2.593 Iv. P 29961, 29963, 1912; 879, 1913; 
119249, 1917, 1224.56, 1918; abst C A 1914 . 8 , 210, 22.53, 1919, 13 , i:i4; 

J. S. C I 1914, 33 , ,502, 1919, 38 , 170-A. Can. P. 147425, 1913; abst. C A 
1913, 7 , 209t) Helg P. 2,53128, 1913 

12. U. S P. 11.5,8217, 191.5: abst. J S C I. 191.5, 34 , 1225 See P 
Ciuyc and A. do Armal, Arch sei phvs. nat 1.89,5, 33 , 409, ,513; abst. Zts. 
Chem. 189(i, 19 , 179. 

13^ U >S P 109.501:1, 1912. abst C A l<fl 4, 8 , 2219; J. vS. C. I 1914, ' 

33 , 844 Cf J. Simon-Tliomas, Rev inter, fals 1,899, 12 , 82; ab.st. Chem. 
Centr. 1,899, 70 , II. 219 

14 Iv P 2779. 31.33. 1913, abst J vS C I 1913, 32 , 767, ,885; Chem. 
Ztg 1913, 37 , 1321. F. P .54,527,5. 1913, absl. C. A. 1914, 8 , 211; J. vS. C. I. , 
1913, 32 , 885, Mon wSci. 1914, 81 , 10. Chem Ztg 1913, 37 , 628. D. R. P. 
274202, 1913; abst. Kunst 1914, 4 , 235. Aust. Anm. 8:10, 1913; abst Chem. 
Ztg. 1913, 37 , 14,89. Aust P. ,59478, 1913, 64979, 1914, abst. Chem. Ztg. 
1913, 37 , ,596, 684 

1.5, D. R. P. Anm C-20‘197, 1911, abst. Chem. Ztg. 1912, 36 , ,775. F. 

P. 441278, 1912; abst Chem. Ztg. 1912, 36 , 901. See J. Trambics, Zts. Nahr. 
Genuss. 1917, 34 , 407, abst. C. A. 1920, 14 , 794. 

16. U. S. P.1098858, 1914; abst. J.S.C. I. 1914,33,807. E. P. 19764, 
1912, abst. J. S. C. I. 1913, 33 , 550; Chem. Ztg. 1913, 37 , 567. Aust. P. 
Anm. 10273, 1912; abst. Chem Ztg. 1913, 37 , 881. Aust. P. 62283, 1913; 
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Meister, Lucius u. Briining,^ and B. Brooks, 1). Sniilli :?nd II. 
*Essex* ar? illustrative. The geiu'ral method was to isolate 
pentane by fractional distillation of petroleum hydroearbons, 
this being chlorinated into /iopentyl chloride, which then easily 
esterifies into the corresponding acetate (isoamyl acetate) How- 
ever, in manufacture the process was found not so .simple as 
might appear. An immense amount of money has,been expended 
on this subject in the United vStates within the i)ast few \'ears, 
and with not very satisfactory results. ^ 

It will be remembered that many of the syntheses of artificial 
caoutchouc employed amyl alcohol, and that an abundance ol this 
alcohol at a low price would find its employment in large aiDounts 
tiot only as a ruliber solvent, but in the synthesis of fublier as 
well. 

Fusel Oil. In the jieriod before ISoO appeared the earlier 
» and fundamental researches on fusel oil of Scheele,-’ .\. (lehleii,'* 
(L Mulder,'* H. Aubergier,^ W. Stein," (L IVlletan,’^ Moldenhaur,'* 


al)st Chem Zt^ 11)1:1, 37, 142:i It.il P ;i'.)S 110 liUKlOl. ahst Chi'iii 
ZtK 19i:i. 37, 1000 Holl P 1K1:1. 1012. abst Clicm Zt« lOl.'l, 37, 1:121 
Swiss P 01018, 1012, ahst Chem Ztg 10 hi. 37, 1277 

17 Amer Chem J 1807, 19, 2 i:i, ahst Chem Cenlr 1807, 68, 1. 007 
See also Hung Aiim W :il8:i, 101 1 , ahst Chem Ztj; 1012, 36, 8S 

1 I) R I’ :108(M:1, loi l For synthetic amyl atet.ite and its homo- 
lognes prepared hy the estenlication of chloro-h\dr<Harhons <»i the olehne or 
naphthene series, see C'l Olierfell and II Hoyd, i S P I278I08, 1018, ahst 

C A 1018, 12, 2 : 12 .'). J s C. I 1 !) 18 . 37, 78:h\ r s P i:io2:)8:5. 1010 , 
ahst C A. 1010, 13, 180:L J S C I 1010, 38, .V)l A. 1 (' S 1010, 116. 
1,407), Chilli hid 1920,3,217 

2 J Ind. Fng Chem 1018, 10, .71 1 , ahst C A lOl.S, 12, 2i:i0, J S 
C I 1018, 37, 5:i()-A W Perkin and C Weizmann, I{ P 277. 1012 H 
Jahn and (i Moller, Zts physik Chem 1804, 13, :i.S.7 

:i. Crell Ann 178.7, 1, 01 

4 Sehweigger, Beitrage zur Chemie and Phvsik, 1811, 1, 277 

7 Pogg Ann 1812, 4l, 5,82, 18.47, 41, :i.70, ahst Her/ Jahr ^Chem 

18.49, 18, 40.4. Pogg Ann 1847, 41, 582, ahst Her/ Jahr Chem 1840, 18, 

.4.48 , 23, 4.50 Pogg Ann 1847, 41, 587. ahst Her/ Jahr Chem 18:10, 18, 

.414 Ann 184:i, 45, 07, ahst Chem Centr 1815, 16, 22:1 S(e also .\nn 
*18,47, 24, 247, Natnur en vScheikimdi Arehief 5, 107 Scln ikmidige \’er- 
handelingen en Clnderzockingen 2, 1, 100, ahst Jahr Chem 1.858, 11, .402 

0 Ann Chim Phys. 1820, (2), 14, 210 

7 Dingl Poly 1824, 13, 429. Poly Cenlr 18.70, 25, 1027, Dingl 
1800, 155, 22, Poly NolizhI. 1800, 15, .47, Wag Jahr 18.79, 5, OUl, Chem 
Centr. 18t}0, 31, 109 . 

8. Ann. Chim. Phys 1825, (2), 30, 221, ahst J Chim Med 1, 70, 
Rerz. Jahr. Chem. 1827, 6. 204; N pr 1, 145. 

9. Geigers Mag. 3i, 222, abst Chem Centr 18.40, 1, .512. Her/ 
Jahr. Chem. 1842, 11, 301. vSee also W Zeise, Tromsd N. J. Pharm 1824 
7, I. 145; Orsted Tidsskrift, 1822, 1, 2.48. 



2470 


fBCHNOlOCY OF CBllUWSB BSTBRS 


Mayr,V F. Goebel, ^ L. Hiinefeld,* Schwacke,^ C. Chryselius,^ 
Wilke,® J. Joss,^ H. Brandes,® J. Dumas,^ A. Fischer, A. iaurent,"' 
A. Cahours,^'^ J. Dumas and J. Stas,*® C. Gerhart and A. Cahours,*^ 
E. Witting and L. Buchner,*^ A. Balard,'® J. Apjohn,*^ G. de 
Claubry,*® H. Kolbe,*® Deschamp,^*’ Zachau,^* C. Glassford,**^ L. de 
Koninck.^J J. Docbereiner,^'* Xalhau,'^^ J. Trautwein,-*® W. Knop,**^ 

1. Brande’srArch. 32, 240, abst. Chcni Centr. 1S.‘^0, 1, J12 

2. Krdm. J. Tech. Chem m\. 12, 01, Schweigg J IKil, 63, 225; 
abst. Chem. Centr. 18.21, 2, 020 N Jahr Chem I’harm, \m, 3, 225; 
abst. Berz. Jahr. Chem. 1?, 28.2 

.2. Krdm. J. Tech. Chem. 18.21, 11, .227, abst Chem Centr 18.21,2,085. 

4. Brandes Arch 38, 202, abst Chem Centr 18.31,2, .570 
• 5. Ivrdni. J Tech. Chem 18.21, 12, .251 ; abst Chem Centr 18,21,2, 

748, 820, 1832, 3, 124 

(). Berz. Jahr 18,24, 13, 40, .221 

7. Chem. Centr 18.24, 5, 102 

8. Chem. Centr 18,24,5,141 

0. Ann Chim Phys. 1.S.24, (2), 54, .214, Ann 1835, 13, 80, J chim 
med. 10, 705; Pogg Ann 18.2.5, 34, .23.5, Ann 18.2.5, 35, 143, Berz fahr Chem 
18,20, 15, .213, J prakt Chem 183.5, 3, 321 , Chem Centr 18.2.5, 6, .2.58, 1840, 
11, 0.23. 

10. A. Fischer. Ann 1801, 118, .207 vSee Ann 18:10,19,241 

11. Ann Chim Phys 18.20, 43, .277, J prakt Chem 18:17, 11, 232, 
Ann. 18.27, 22, 202, abst Chem Centr 18.27, 8, 100, .525 Ogent Notizen, 
18:17, 3. 

12. • Instit 1.8.27, 00, abst. J prakt Chem 18.27, 10, 208, Berz, Jahr 
Chem 18.20, 18, .2.27, Compt reiul 18.27, 4, .241, Chem Centr 18.20, 10, 
223. Comi)t. rend i.8:i.8, 6, 050, abst Berz Jahr Chem 1840, 19, 480 
J. prakt. Chem 18.20, 1^ 21.2, abst Berz. Jahr Chem 1.8.20, 18, 510, Ann. 
Chirn. Phys 18:10, (2), 70, .81, Ann 18:18, 30, 2.88, Chem Centr 18.20, 10, 
420. Ann. Chim Phys 1840, 75, 103, 202, abst Berz Jahr Chem 1.842, 
21, 4;i0, 44 1 , 1840, 25, 770; J. prakt Chem 1841, 22, 171 , Chem Centr 1840, 
11, 820; 1841, 12, 227, 245, Ann. 1840, 35, 312, 1841, 37, 104 

• 13. Ann 1840, 35, 143, abst J prakt Chem 1840, 21, 278, Berz Jahr 

Chem 18*12,21,440 

14 Ann, 1840, 35, :100. abst Chem Centr 1840,11,820 
15. Chem. Centr 1841, 12, 044 vSee also K Witling, J prakt Chern. 
18:1.5, 6, 1 I Buchner, Dingl Poly 1840, 100, 203 

10 Ann Chim I’hys 1844, (.2), 1^204 Compt rend 1.844,19,034 J 
prakt Chem 1.84.5,34, 123, Ann 1.844,52,31 1 ,Bt\-z. Jahr Chem 1840,25,770 

17. r Phil. Mag. 1.840, 17, .80, abst Berz Jahr, Chem. 1842, 21. 441. 

18. Compt. rend. 1842, 15, 171, abst Chem Centr 1845, Id, 47, 481. 
Ann. 1842, 44, 127, abst Berz Jahr. Chem 1.844, 23, 457. J. prakt. Chem 
1842, 27, .5() 

io. Ann. 1.842, 41, .5.2, abst Berz Jahr Chem 1844, 23, 450, Chem. 
Centr. 1842, 13, 00 .See also G. Mulder, Pogg. Ann 18:37, 41, ,582, Ann. 
1837, 24, 248 

20. Ann. Chim Phys. 1844, (3), 12, 383 

21 Arch. I’harm. 39, 31; abst Chem Centr 1844, 15, 030 

22. Ann 1<{45, 54, 104 ” 

23 Bull. Acad. Sci’. Belg 9,11, ,540, abst. Berz. Jahr Chem. 1845, 24, 552. 

24. J. prakt. Pharm 7, 03; abst. Berz. Jahr. 1845, 24, 551. 

25. Dingl. Poly. 1840, 100, 80. 

26. Buchn. Rep. (2), 41; abst. Chem. Centr. 1846, 17, 326. 

27. Chem. Centr. 1847, 18, 687. 
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C. Person,* W. Peters,^ A. Muller, ^ and especially that of Meurer.^ 
* In tfte decade 1850-1800 considerable expcTimentation is re- 
corded on the question of the composition of fusel oil from different 
sources, and the nature of the alcohols and other bodies contained 
therein. Among the results disclosed appear the work of H. 
Fehling,*^ H. Schroeder,® T. Rowney,^ V. Faget,'* C. Wetherill,^ 
G. Chancel,'" vS. Johnson," F. Jeanjean,'- N. Kepi,*'' A. Perrot,'* 
Kletzinsky,"' H. vSchwarz,'* A. Wurtz,'^ F. Guthrie,''' J. Poynter,'" 

1. Coinpt rend 1840, 23, .'>24. abst I/Instit 1840, 802, Ann 

1847, 70,380; Ann 1847, $4, Jahr Chetn 1847 1848.1,01 

2 Dingl. Poly 1848, 108, 70, Arch Pharm (2), 53, 33"), Clicm Centr 

1848, 19, 308; abst Jahr Chem. 1847, 1, 1 1 1 1 

3 J. prakt Chem 1840, 46, 108; abst Jahr Chcin 18.')1, 4, 408 
Poly Centr 1852, 18, 110-3. J prakt Chem 18.52, 56, 103, ab^t Jahr 
Chem 18.52 . 5, 408 J prakt Chem 1857, 70, 08, abst Wag* Jahr 18.50, 
2, 258 

4 Chem Centr 18.32. 3, 704 

5 Her 20t^' Versammlung (18.52), Deut Natui-Poisiher inul Aeit/.e, 
abst Dingl Polv 18,53. 130, 77. J Pharm 18.54, (3). 25, 74 Jahr Chem. 
1853.6,441 

0 Pogg Ann 18.50, 79, 34. abst Chem Cenli 18.50, 21, 337, .3.52 
Sec also Wieci Ann I hys 1882, 15, 0.30, abst Jahr Chem 1882.35, 174, 

7 J C. S 1851, 4, 372, 1.S.52, 5, 22. Ann 1,8.51. 79, 2.30, Kdinb Phil 
Trans 20, II. 210, J prakt Chem 18.51. 54, 211, Chem ('.a/ 1.8.52, .32. 
Chem Centr 1851, 22, 0.50, Jahr Chem 1851,4,442 J C S 18^2,5,22, 
abst J prakt Chem 1852, 56, 240, Jahr. Chem 18.52, 5, 400 

8 Compt rend 18.53, 37, 730, abst J Pharm 18.53, (3), 24, 307, 
Arch ph Nat 24, 387, Ann 18.53, 88, 325, Chem Centr 18.51, 25, 20, Jahr. 
Chem 1853, 6 , .5(>4 

0 Chem C»az 18.53, 10, 281, 441 , abst J prakt Chem 1.8.5.3,60,202, 
Jahr Chem 18.5.3,6,441 

10 Compt rend 18.53, 37, 410, abst Instit 1.8.53, 310, Arch, ph Nat 
24, 385, J prakt Chem 18.53 , 60, 20.5, Chem Centr 1.8.53, 24, 821, Mqm 
Acad 18.55-1.8.57,111,225 

11 J prakt Chem 18.54, 62, 202, abst Jahr Chem I8."rl, 7, 445 

12 Compt rend 18.50 , 42, 8.57, J prakt Chem 18.50, 69, 204, Ann. 
l^J.57, 101, 04, Poly Centr 18.50, 22, 802, Chem Centr 18,50, 27, .575, 072, 
Jahr Chem 18.54, 7, 02.5, Wag Jahr 18.50, 2, 241, k’Instd 18.50, 170, 200. 

13 N Y J Pharm. Dec 1.852, abst Am J Pharm 18.52, 24, .3,53 

14 Coinpt rend 18.5/, 45, 3(10, abst. Ann 18.58, 105, 04, ^ prakt. 
Chem 18,58, 73, 174, Jahr. Chem 18.57, 10, 3.52, Wag Jahr 18.58,4, 380. 
See also J. prakt Chem. 1852,56, 103, Ann Chim Phys 18.54,(3^,42, 120, 
abst Ann 18.55, 93, 107 J. prakt. Chem 18.55, 64, 282, abst Chem. 
Centr 18.54, 25, 727 J prakt. Chem 1851, 54, 21 1 , 18.53, 59, 240; 60, 202. 

15 Neueste Erlindungen 18^58, No 14, Dingl Poly. 18.58, 148, 1.50, 
Poly. Centr 1858, 24, 10.57, Poly. Notizbl 18.58, 13, 171; Chem Centr 18.58, 
29, 501 ; Wag. Jahr 18.58, 4, .301. 

16. Dingl. Poly 1858, 149, 377, abst Poly Centr 18,50, 25, 351 , Ver- 
handl Wiederoestrr Gewerbeverein, 1858, 4 11, Wag Jahr. 1858, 4, .380. 

17. Ann. Chim Phys. 18,54, (3), 42, 129, Ann. 18.5.3, 85, 107; 18.55, 93, 
107 ; J prakt. Chem 18,5.5, 64, 282; 1803, w, 235, Chem Centr, 18,54, 25, 727. 

18. J. C. S. ia58, 11, 24.5; 1859. 12, 109; Ann 1800, 113, 206; abst. 
Zts ges. Natur. 14, 217 ; Chem Centr. 1860, ^ 405; Jahr. Chem. 18.59, 12, 484. 

19. bond. J. 1858, 204; Poly. Centr. 1859, 25, 139. w 
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Breton,’ J. Fischer,- and including J. Thwaite and W. Herapath.® 

From ISGl to 1S7(] appear the investigations of h! Reinsch,^ 
Vandevclde,’’ Varrentrap,*’ H. Hirsch,’ A. Martin,® H. Kalisch,’* 
A. Hofmann,’'’ A. Borodin,” Bngowski,”’ Fritzsche,’® E. Diet- 
crich,’^ 'rromsdorfr,”’ I. Pierre and E- Puchot,’® Y. de Schepper and 
P.Tak,”' i . Pedler,’«G.Kramer and A. Pinner, ”’W.Morkownikoff,2« 
J. Leuchs,” F.^Spilsbnry and F. Ivmerson.^^ 

I{specially in the ten years from 1<S71 to hSSO, inclusive, the 
isomeric alcohols comprizing fusel oil, and the various esters and 
other bodies present therein in relatively small amounts, were 

L lud. \m, 'jr>T, Dnmi I’oly ISSK. 150 , 424; Poly. Notizbl 
1850, 14 , 74. WnK Jahr' 1858. 4 , 802 , 1850, 5 , 402 

2 E* P 1278, 1850 

8 Iv P. 2040, 1858 

4. Ne-m*sjahr I’hann 13 , 858.al)^l Choin CViitr. 1800, 31 , 1028. 

5 (ieiiic Iiidustricl. 1800, 48, af)st DIukI Poly. 1800, 157 , 240; Poly, 
i'ciitr 1800, 26 , 1424, Poly No(i/,l)I 1800, 15 , 885; Hamm Agronom Zts, 
1800, 782; Wag. Jahr 1800' 6 , 428 

0 i)ingi l\)ly 1800, IW, 878, al)s( Poly Centr 1801, 27 , 350, Wag. 
Jahr. 1800, 6 , 428 

7. N. Kepert Pharm 10 , 204, ahst Ding! Poly. 1801, 162 , 150, 
Poly Ceiitr 18()l, 27 , 1001, Pojy Notiz 1801, 16 , 880, Wag. Jahr 1801, 
7 , 458; Wuvk’s ('»w/ 1802, 127, Agroii Ztg 1802, 848, Arch. Pharm (2), 
109 , 80; N. Jahr I’harm 17 , 40, Zt^ Chem 1802, 5 , 288; J Pharm 1801, 
(8), 40 , 507, Jahr Chem 1801, 14 , 000. Chem Tech. Milth 1801- 1802, 
i0(), Wittstcm’s Victtcliahrcschnft, 11 , 401 , abst Chem Centr. 1808, 34 , 
804. Poly Ceiilralh 1801, No 42 

8. ]{ P. 158, 1802. 

0 Polv Notizbl 1802, 17 , 188, Paver Kuiist u Gewerbebl 1808, 
444, Wilda’s'laiidwirtschft Centr 1802, 520, Wag Jahr 1802,8,400 
' 10 K. P 1201, 1808 

1 1 J. prakt Clicm 1804, 93 , 414, abst Jahr Chem. 1804, 17 , 8.8.8 

12 Aniial dii (' 101111 ' Civd 1805, 400, abst Dmgl Poly 1805,178,241, 
Wag. Jahr. 1805, 11 , .582 

18 Zts ge.sammto Naturwissenschaft 1805. 228; ab.st Dingl Poly 

I. S05, 176 , 245, Poly Centr 180.5, 31 , 0.50, Poly Notizbl. 180.5, 20 , 144, 
Hess Gewerbebl 1.805, 278, Dent Ind. Ztg (80.5, 18<S, Wag. Jahr. 1805, 

II, 58 If 

14. Bayer. Kinist Gewerbe-blatt, 1807, 215, abst Poly. Notizbl. 1807, 
22 , 108, 185 Chem, Tech Uep LS07, I. 81. 

15. Tageldatt Prank. Natnrf 1,807, 02. 

10 Conipt rend. 1808, 66 , 802, abst. Chem Centr. 1808, 39 , 080 
Ann Chini. Phvs 1.871, (4), 22 , 284, abst Chem Centr. 1871,42,011. 

17 Zts C'hem. 1,80.8, 4 , .520, abst. Jahr. Chem 1808, 21 , 4.84, Bull 
vSoe. Chim 1808, (2), 10 , 418, Chem Centr. 1800, 40 , 888. 

18. J C. 8 180.8, 21 , 74. abst J. prakt. Chem. 1808, 104 , 382. 

10. Her l.«}70, 3 , 77, abst. Jahr Chem. 1870, 23 , 423; 1871, 24 ) .505. 

20. J. Russ. Phvs Chem .Soc 18011. 1 , 242; Ber. 1800, 2 , 060; Zts. f. 
Chem. 1.870, 13 , 20; abst Jahr. Chem 1800, 22 , 304. 

21. Dingl. Poly 1.802, 166 , 240, abst Wag Jahr 1.802, 8, 500. 

22 P:, P. 1232, 1.802. 



CliULUiOSE KSTERS 


247:i 


examined, details of which are to be found in the piil)litatioiis of 
F. Griftim,' I). Howard,- BouVier,* S. van Choate,^ C. Aniold/" 
C. Widemann,'* C. Fleischniann/ W. vSchullze,^ N. I,ev/' 
Ulex,’® R. Boettger," P. Twpler,'-’ nujardin-Beaumetz.’-^ H. (bit* 
knecht,’^ A. Freund,^'' A. Fitz,’*' A. Dupre, M. Ziuj^der,''^ F. vStroli- 

1 Chem Tech Rep 1X71,10,1, 42 Ann 1 X7 1 , 157, ‘.V. I 

2 Chem News, 1X71, 23, 13U, al)st Chem Centrt 1X71, 42, 323, Jalir 
Chern. 1X71,24, 31) 

3 Chem Tech Rep 1X71,10, I. 13‘) Polv Xoti/hl IXlu, 20, 111), 
ahst. Chem Centr 1X71, 42, 3.')2 Zts •:inal Chem 1X72, 11, 343, ahst 
Prot' Amer Pharni Assoc 1X73, 21, 337, Jahr Chem 1X72, 25, 1)20, J. C 
S 1X73, 26, r).32 

4 S van Choate, K P 1X01, 1X70, ahst Her 1X71, 4, 131, Wa),-* 

Jahr 1X71,17,047 , 

.1 Phann Zts Russ 10, 401, ahst Chem Cenli 1X71,42,712 

0 Mon Sci 1X72, 14, 7X;i, ahst Wag Jahr 1X72, 18, 5!^, 

7 r S P 130147, 1X73 

X DiiiKl Polv 1X72, 206, 211, ahst Chem News 1X72, 26, 301 , Waj; 
Jahr 1X73, 19, 050 

0 U hev. Her 1X73, 6 , 1254, 1303 

10 Chem Tech Rep 1X73, 12, II, 217, Arch Pharm (3). 2, 2X0. 
Chem Centr 1X73, 44, 370, Poly Centr 1X73, 39, 020, Din^;! Poly 1X73, 
208, 370, J Pharm 1X73, 33, 333, Amer Chem 1X73,4, 1 1 1 , Wag Jahr 
1X73, 19, 04X Her 1X73, 6, 000, ahst Dinjcl Polv 1X73, 209, 407, Jahi 
Chem 1X73, 26, 053, Chem Tech Mitth 1X72 1X73,111 

11. Poly Nutiz 1X73, 28, 15, ningl Poly 1X73, 207, 510, JShr Chem 
1X73, 26, 053, Chem Centr. 1X73, 44, 103, VVajj Jahr 1X73, 19, 050, Dent 
Ind Ztg 1X73, 1X4 Poly Centr 1X73, 39, 275, Chem I’ech Mitlh 
1X72-1X73, 111 

12 Iv P 1123, 2745, 1X70, ahst Her 1X71, 4, 531 . Polv Centr 1X71, 
37, X04 

13 Compt rend 1X75, 81, 031, ahst Chem Centi 1X75, 46, X07; 
Wag Jahr 1875, 21, X24, Chem. Tech Rep 1 875, 14, 1 1 . X2 

14 Her 1X70, 12, 022, ahst Jahr Chem 1X70, 32, 1005, Chetn Centi 
1X70, 50, 402, Bull Soc Chun IXXO, 23, 305. vSee also Jain Chem 1X71, 
27, 311, Chem Centr 1X75, 46, IX 

15 J ])rakt Chcni 1X75, 120, 25, ahst Wag Jahi 1X75, 21, XX2 
Chem Tech Rep 1X75, 14, II, X4. 

10 Her 1X75, 8, 031 , ahst. Hull Soe Chun 1X75, 24, 415, Chem Centr 
1X75, 46, 43X; Jahr Chcia 1X75, 28, 420 Her 1X75, 8, 1540, ahst Chem 
Centr 1X70, 47, X5, Bull. Xoc Chim. 1X70, 26, 47, Jahr Chem •1X75, 28, 
X08. Her 1870, 9, 134X; ahst. Chem. Centr. 1X70, 47, 7X7, 1X77, 48, 201, 
Bull vSw Chim. 1X77, 28,24, I87X, 29,472, Jahr. Chem 1X70, 29, 343 Hei 
1X70, 9, 1352, ahst Chem Centr. 1X70, 47, 7X, Bull Soe Chim 1X77, 28, 
24, 20, Jahr Chem. 1X70, 29, 950 Proc Chem Soe 26, 22X, ahst Jahr 
Chem 1X77, 30, 1019 Bcr 1X77, 10, 2220, ahst Jahr Chem 1X77, 30, 
1021. Ber. 1X78, 11, 42, ahst. Dingl Poly 1X7X, 228, 557, ahst Chem 
Centr 1X7X, 49, IX, Jahr. Chem 1X7X, 31, 703 Her I87X, 12, 42, IXtlO, 
ahst. Bull vSoc. Chim 1X80,33, 1X9, Jahr Chem. 1878, 31, 1017 Her 1X70, 
13, 474, ahst Chem. Centr. 1X79, 50, 343, Bull Sw Ch4m 1X80, 33, 1X9, 
Jahr. Chem. 1X79, 32, 1012. Ber. IXXO, 14, 30, alM. Jahr, Chem. 18X0, 33, 
005. Ber 1880, M, 1312, alxst. Chem C:*ntr 1X80, 51, 4.S.3, Bull Soc 
Chim 1X81, 270, Jahr Chem. IXXO, 33, 1131 Her IXXl, 14, 1051, Chem. 
Centr 1X80, 51, 422, Bull Soc Chim. 18X1, 36, 055, Jahr Chem 1X81, 34, 
600, 721. Ber. 1882, 15, 807, ahst Chem Centr 1X82. 53, 3, Hull S(X' 
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mer,' A Rabutoau,- A. Wischnegradsky/ W. Cronquist,^ F, 
Filsinger,^ H. Schrotter,® A. Hofmann and K. Reifiier/ J. 
Freeman,^ A. Jorissen,^ S. Roessler,'® H. Briem/^ J. Noad,^^and 
W. Pitchford.^^ 

The use of amyl acetate was patented during the eighties, as 
a nitrocellulose solvent, and this greatly stimulated interest in 
fusel oil as the source for this ester, so that whereas in previous 
years fusel oil had been considered as a troublesome and worth- 
less impurity, the demand l:(^,‘gan to increase. Enhanced interest 
in the practical side of the subject, as evidenced from a perusal 
• of the work of H. Hager, Muller, K. Foerster,’*^ L. Haitinger,^^ 

Chim 1&2. r384 ; Jahr. Chem 18S2. 35, 124!) 

17. Ph3rm. J. Trans (3), 6, 8(17; abst. J C S 187(). 30, 215; Jahr 
Chem. 1876, 29, 10(H) 

18. K. P. 215. 1876. 

1. Organ Central Ver Rucl)en/ucker. Ind in Oest. Ungar. 1877, 71; 
ahst. Wag. Jahr. 1877, 23,808. 

2. Compt. rend. 1878, 87, 500, ahst J C vS 187!), 36, 36, Ber. 1870, 

12, 367; Jahr Chem. 1878, 31, 513 Dingl. Poly 1880, 272, 86. ahst J vS 
C. I. 1889, 8, 560 Chem Centr. 1878. 49, 721; Bull 8oc. Chim. 1880, 23, 
178. Biochem Zts. 1008, 10, 400 

3. Ber. 1877, 10, 81, Ami 1878, 190, 365; 191, 125, ahst. Jahr Chem. 
1877, 30,1363, 36*1. 

4 Ber. 1870, 12, 1720; ahst Chem Centr 187!), 50, 654 

5 Chem. Centr 1870, 50, 766, Jahr Chem 1870, 32, 1137 

6. Ber. 1870, 12, 1431 . ahst J C vS 1880, 38, 231: Chem. Centr. 1870, 

SO, 614, Jahr. Chem 1870, 32, 411, Wag Jahr 1870, 25, 017, Dmgl. Poly. 
1870, 234, 77 

7. Ber 1870, 3, 756, ahst Jahr Chem 1870, 23, 486 

8. K. P. 2322, 1880 

' 0. Ber 1880, 13, 2430. ahst Wag Jahr 1881, 27, 822, Jahr Chem. 
1880, 33, 12(K); Chem Ztg 1880, 4, 840 Ber 1882, 15, 574, ahst. Wag 
Jahr. 18^, 28, 003 Proe Amer Pharm Assoc 1882, 30, 350 Pharin 
Centralh. 1806, 38, 35.3, Mondes, 53, 430, Sucre, 16, 517 Bull Miisee, 78, 
224. vSee also K. Koerster, Ber 1882, 15, 230 I, Marqnardt, Ber 1882, 

15, 1370, 1661. 

10. vS Roessler. K P 3352. 1880 

11. ^ Dingl Poly. 1880, 236, 502, Jahr Chem 1880, 33, 1351, Zts 
Rubenzucker Ind in der Oest Png Monarchic 1877, 180, 1880, 20 

12. H P. 1750. 1876. 

13 K. P. 726, 1875 

14. Chem. Centr. 1881, 52, 712, ahst J C S. 1882, 42, 33!); Jahr. • 
Chem 1881, 34, 1202; Pharin. Centralh 1880, 22, 265, Brenn Z, 11, 20; 
Pharm. Centralh. 1885, 26, 304; ahst. Chem Centr 1885, 56, 695; Jahr. 
Chem. 1885, 38, 1!)74: Rep. anal. Chem. 188.5, 2.52, Wag Jahr. 188.5, 31, 885 

15. Zts. Spiritusind. 4, 4.58. 

16. Ber. 18r.2, 15, 230; ahst. Jahr Chem. 1.882, 35, 6.52; J C v3. 1882, 

42, 1002; Chem. Centr. '1882, 53, 234 Ber. 1882, 15, 322, ahst. Jahr. Chem. 
1882, 35, 1234; J. C. S. 1^82, 42, 710; Chem. Centr 1882, 53, 380. vSee also 
Ber. 1882, IS, 574. 

17. Wien. Acad. Ber. 1882, 183; Chem. Ztg. 1882, 6 , 061, ahst. Bull. 
Soc. Ind. Rouen, 41, 42, 
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Brockhaus,’ C. Krauch,* J. Field,® 0. Reinke,^ G. Lunge* and V. 
Meyer Ad E. Schulze,^ J. Uffelman,® G. Bodlander and J. Traube,^ 
A. Bang and C. Ruffin,® C. Bardy,® T. Boswick,’® Broyer and 
Petit, Colteloni,’^ G. and R. Clark,'® M. Deininger,'^ E. Durin,'® 
K. Eckinann,'® H. Elsworthy,*'^ E. Fischer,'® H. Grotc,'* Grote & 
Pinetta,'*'® C. Girard and X. Rocques,*' L. Hugoneiiq,'''; E. Holtz,” 
J. Hayduck,”C. Heinzclinann,'“*Herzfcld,‘’* W. Hanilet,”R. Ilges,” 

1 Cfiitr. ocfFcntl Ge.sundthcitspfl 1SS2, abst Chem Centr 1882, 
53, (i()9; Wag Jahr 1882, 28, llOr). 

2. Hep anal. Chcm 1, 274; abst Nahnmgsf 4, 184, Chem Centr 
1882, 53, 1)0, Zts anal Chem 188.2, 22, 125; abst Jahr Chem 188.2,36,1602 
.2 D R. P 2.215.2, abst. Wag Jahr. 18R2, 29, 0.50 

4 Zts vSpiritusind 7; Centr Agrik Chem 1.8.85, 14, 214 Rep anal. 

Chem 18.85, 1.50, abst. Jahr Chem 188.5, 38, 107.2 Ding! Poly 1^87, 264, 
4.52, abst Chem Centr. 18.87, 58, 1120 ' 

5 G Lunge, V’ Meyer and K J'chulze, Wag Jahr 1884, UK)2, Chem 
Centr 1881, .8.54, Jahr Chem 1.884, 1020 Organ. Rub Z. 22, 865. A. 
Landw Gen 4, 178; Pharm Centralh 188.2,25, 400 

0 Arch f Hygiene, 1, 44.2, abst Chem Centr 1884, 55, 426, 7W, 
Rep anal Chem 1.884, 187, Jahr. Chem 1.884, 37, 427, 10.57 Arch. J 
Hygiene, 4, 220, abst Chem Centr 1.880, 57, 745 

7 Zts Miiierahvasserind, 1887, H, 107, Zts Spiritusind 1887, 09; 
abst Chem Centr 1.887, 56, .5.>1, Chem 'I'ech. Rep 1887, 26, 1, 70, Indus- 
triebl 1.8.87, 100 

.8 DR P 20<.)02, 1884, abst Wag Jahr 18,87, 33, 10.50 1) R P. 

.27.2.5.5, 1.8.80, addn to I) R P .20002, 18.84, abst Wag. Jahr 1886, 32, 8^10, 
Her 1880, 19, .202 I) R P 20785, addn to I) R P .27.2.55, 1880, abst. 
Chem Centr 1887.56, 1210, Wag Jahr 1887,33, 10.50 

0 J i)hann chim 18.88, (.5), 16, 274, .212, 260, 420, abst Chem. Centr. 
1.8.88,59, 1428, 1.500 Compt rend 1.802,114, 1201, abst Wag Jahr. 1892, 
36, 0.27. 

10. I) R. P. 4.2005, abst. Wag Jahr 18.8.8, 34, 1051 

11. J pharm chirn 1888, (5 j, 17, .28.2, abst Chem Centr 1888,59,620 
12 Les Corps Gras Ind. 13, 107, abst Wag Jahr 1880, 32, 8.20. 

12 K P 51.52, 1.8.87, abst J S. C I 1888.7,225 
1 1 D R. V 20.842, 2,5510, abst. Wag. Jahr. 1.886, 32, 820^ 

15 Sucuerie indigene et coloniale, 32, 45; abst. Dent Chem. Ztg. 3, 
251, Chem Centr 1888,59,1180 

10 Chem. Ztg 1888, ,12, .50-1. Zts Landw Gew 9, 122 Wag. Jahr 
1888, 34, 1IK)2. 

17. Chem News, 1887, 56, 2.20, abst J. C. S. 1888, 53, 102; Jahr. Chem 

1888, 41, 2000, Chem Centr. 1888, 59, 218. 

18 Zts. Chem Ind 1887, 1, 1 1 1 , abst Chem Centr. 1887, 56, ,500. 

10. K P. 21(H1, 1887, abst J. S C. I. 1888, 7, 120. 

20. D R P. 41078, 1887, abst. J. S. C. 1. 1888, 7, 687; Wag. Jahr. 
1887, 33, 1057, Chem. Centr. 1888, 59, 56:2 

21 Compt rend. 1888, 107, 1158, Bull. Soc. Chim. 1889, (3), I, 85; 
abst Wag. Jahr. 1880, 35, 1086; Chem. Centr. 1889. 60, I, 168; Jahr. Chem. 

1889, 42, 2779 

22 Bull vSoc Chim. 1886, 45, ,228, abst Che.n. Centr. 1886, 57, 365; 
Jahr. Chem 1886. 39, 1302. 

23. D. R. P 39146, abst. Chem. Centr. 1887, 56, 913; Jahr. Chem. 
1887, 40, 26,24. 

24. Zts. Spirits. Ind. Suppl 1889, 51 ; abst. Wag. Jahr. 1889, 35, 1078. 
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F. Japp Mid J. Rascheti,' J. Uborde,'^ Ladislaus and Udransky,’ 
M. Lamb and D, Boydc/ L. Lindet,* C. Morin,* J. Maydrhofer,’ 
Mierzinski," C. Ordonncaii,'-' F. Painpe,'" E. Pfeiffer," Rose," E. 
RcK'se," E. Sell," A. Stutzer and 0. Rcitmair,"' L. Schacrtler,'* F. 

See also Wag Jahr IHSS, 34, I0.'i2 

25. Zts SpiritusitKl 1KK4, HMO, ahst Chem Centr. 1888, 59 , 334; 
Zts Spiritushfrl 1012, 35 , (512; Dents HssiKiml 1012, 16 , 434; Wag. Jahr. 
1012, 58 , II. 425, Chetii Centr 1013, 84 , I, 0<58, Zts. ang Chem. 1013, 26 , 
230; C A. 1013,7,07(5,] S C I 1012,31,1142 
2(5 Zts vSpintnsind 102,(5(51 

27 Chem News, 1888, 58 , 8^ ahst Chem Centr 1888,59, 1318, 1320; 
Wag. Jahr 1888, 34 , KMO, Jahr Chem 1888. 41 , 2810; Proc, Roy. Soc N. 
Smith Wales. 21 , III 

. 28 D. R P 48,343: ahst Chem 'leeh Rep 1880, 28, II, 05 R. P. 

17027, 1802, ahst J S C I 1803, 8 , 283 D R P 101323, ahst Chem. 

Centr. 18?)0, 70 , I. 12(53 D R P 103710, 103720, ahst Wag Jahr. 1800, 

45 , 11. 881, CXiem Centr 1800, 70 , II. 802 1) R P 105020, ahst. Chem 

Centr. 1000, 71 , I. 402. 

I J C S 188(5, 49 , 832, ahst Jahr. Chem 188(5, 77 , 1657. vSee also 
Jahr Chem. 1885, 76 , 1(540 

, 2 Mon Sei 1888, (4), 2 , 1.3(50, 1423, ahst. Zts. Spirit. Ind 1887.370, 
Wag. Jahr 1888, 34 , 10.52, Chem Centr 1888, 59 , 18; Jahr. Chem. 1888, 41 , 
2417 

3. Zts, Physiol. Chem 18.88, 13 , 2(50, ahst. Chem. Centr 1880, 60 , 
I. 108 

4. Iv. P. 10428, 1.880, ahst J S C I. 1800, 9 , 030. 

5 Cinnpt. rend 1888, 107 , 182; ahst. Chem. Centr. 1888, 59 , 1200, 
Rnll J^'oe Chiin 1.888,2, 1(M;J C S 1888,54, 12(53 Oe.strr Zts Zuckerind 
1803, 875; ahst. Wag Jahr 1.803, 39 , 0.38 Compt rend. 1801, 112 , 102, 
003, ahst Chem Centr 1801, 62 , 1. .54.5. 040, J C. S 1801, 60 . 81.3, Bull 
v‘''oe Chnn 1801, 310, Wag Jahr 1801,37, 0.5(5;] S C 1.1801,10,7. 

(5. Comjit rend 1.887, 105 , 81(5, 1010, ahst. Wag Jahr. 1.888, 34 , 077, 
10(50; Bull 8oe Chini 1.8.87, 48 , .8(K5, Chem Centr. 1887, 58 , 1.500, Jahr 
Chem 1,8,87, 40 , 2(5.52, J S. C I 188.8. 7 , 120 See also Zts. ang. Chem. 
I88.‘i, 1 , 183, Compt rend 1.888, 106 , 418 

7 Her d Haver Chem 1.8.87, 11(5, ahst Wag Jahr. 1887, 33 , 1006 
Chem Centr 18.88,' 59 , 873; Dingl Poly 188.8, 268 , 120 .See also Chem. 
Centr, 1.88(5, 57 , 102, 1887, 58 , 1473. I>oIy Noti/. 1888, 43 , 2,55. 

8 Prlmd, 18.8(5, 280, 340 

0 Compt rend 1.8.85, 101 , .847, ahst. Jahr. Chem. 1885, 38 , 1862. 
Compt rend 18.8(5, 102 , 217; ahst. Chem Centr. (886, 57 , 174, Jahr Chem. 
188(5, 39,4’135. Wag Jahr 1.8.80, 32 , 833, Hull Soc Chim. 1880, 45 , 833. 
Organ f Zncker Ind best Ungarn N h' 16 , 820, ahst Chem. Centr. 1888, 
59 , 100 . 

10 Zts vSpiritusind 1870,38,(50, 137, 170, 221. ahst Chem Tech. Rep. 
1880, 19 , I. 110; Wag Jahr 1879, 25 , 917. Chem Ztg. 1887, 11 , 313, .370; 
ah.st. Chem. Centr. 1887, 58 , 442 D R. P. 20.5034, 1006; ahst. C. A. 
1000, 3 , 041; Jahr Chem. 1000, 62 , II. 100 U. S. P. 1110322, 1914; ahst. 
J vS. C. I 1014, 33 , 1106, K. P. 8470, 1005, ahst. J. S. C. I. 1906, 25 , 230. 

11 Chem, Ztg 1887, 11 , 347, ahst Chem Centr 1887,58,442, J. vS. 
C. I 18.87,6,514,0 

12. Rep anal. Chem. 5 , 01. Zts. vSpiritusind. 11 , 325; Zts. Landw. 
Gcw. 8 , 1.54. 

13. Pharm Ccntralh. 1885, 27 , 5, ahst Ber. 1886, 19 , 184; Jahr. Chem. 
1886, 39 , 1050, Chem, Centr. 1886, 57 , 102. 

14. Arbeiten aus dem kaiserl. Gesundtheits. Amt. 6 , 124, 335 ; 7 , 210; 
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vStrassmann/ A. Smith, ^ J. Traubc,'’ J. Traube and (». Bod- 
• lander, ^K. Windisch,^ L. Udram^ky,'^ b. Nbmiuardl,^ C. Kraiioh,“ 
F. Rath,\[. Stevens,''* H. Ujhely and J. Field," and F. vSell and C. 
VVindischJ’ 

From 1891 to 1900 may be said to comprize the develoj)- 
mental period in modern pyroxylin lacquers, and tlys naturally 
gave a corresponding impetus to nitrocellulosti solvents, for it 
appears to be a well defined fact that the technology of cellulose 
esters only made permanent advancc^nents at those jieriods when 
some one discovered new solvents, or inijiroved methods of apply- 
ing those already known. The work during this decade is illus * 
trated by reference to the publications of Fabricpies de Wroduits 

• 

.ihst Zts ail}' Chi ‘111 IKXS, 1, r)84, Wu}; J.ilir ISSS, S4, Clicni Ci'iitr 
\m, 59, ISilO. 61, I, 234, 781. II, '.)8.3, IK'll, 62, I. Zls Spirit 

U'-iTid 13, 73, 81, 91, 98, Hied. Cciitr 188'9, 18, 787 

13 Pep anal Clicni 188(1, 333, 383, absl Clieiii Ceiid 1880, 57, 
003, 841, 931. Jahr Clit'in. 1.880,39, 1900, Dili};! I’olv 1.8.80.261, 112.Ci'iitr 
(k'sundtliiMtspll 1.8.80 (Suppl ), VV^a^ Jalir 1.880, 32, .837, Zts Spiritusind, 
46, 370 See also Jalir Clieni 1.8.84 , 37, 1021, Cheiii Tecli Ki p 1.890, 29, 
II, 181, 27.8 

10 Holieiiiian Plianii Zts Pr.i},' 7, 3.80, ahst Clioiii Cniti 1.889, 60, 

11, 1003 • 

1 Ivuk'iil)in}''s Viertolialirschr 49, N’<» 2, .ihst \V:i}( J.ilir 1.8.88, 34, 
10.33, Hierbr 20, 379, Doiit Vicrteliahrsclirft f OfITciilI (a siiiidlu-itspIleKc 
22, 118. Chem Ceiitr 1.890. 61, I, 490 

2 A Smith, I{ P 10247, 1.899 

3 Her 1874, 7, 892, 1884, 17, 2294, absl Jahr Chim 188), 37, ,33 
Her 1,883, 18, 8.82, 1880, 19, 8,81. .8.83 Rep anal Chem 6, 0.39, 001 , abst 
Chem Ceiitr 1880, 57, 9.34 Cbl A}’nk Chem 8, 0.3!*, Rep' anal Chem 
36, 301 . ( )r}(an Rub 331, Chem Nev^s, 1.8.87, 55, .302 Hei 1.8.87.20,2040, 
2842, abst Chem Centi 1.8.87 , 58, 1173, 1.392 Chem ZAk 1.890,14, 1410, 
abst Chem Centr 1890, 61, II. 8.3!), 1410 Iv P 17!I72. 1.8.88, abst J. S 
C I 1889, 8, 9!)3 Zts anal Chem 18.8!), 28, 20, abst Chem Centr 1.8.8!), 
60, I, 230 Mon. vSei 1.880, 28, 1.3.33 

4 Iv. P 8.3.87, 1.8.87 I) R P 41207, 1.8.87, .d)st Zts Spirit Ind 

12, 230; Chem Centr. 18.8!*^ 60, II, .82!), Clum 'IVih Rep 18.87, 26, II, !)9, 

Zts Presshefe, 9, 287 • 

3. Arb Kais Cesundheitsamt 5, 37.3, 6, 471, 8, 110, 11, 2.83, 14, 
30t), abst. Zts Spintii.smd, 12, 143, 1!)04, 27, .31 1 , Chem Cinti 1.8.8!), 60, II, 
207, 1.890, 61, II, 014; 1,893. 66, I. 8.39, !)00, Wa}? Jahr 1.88!), 35, 10.8.3, 18!)0, 
36, 1073, J S C I 1904,23,870 Hull Soc’Ind Rouui, i!ll3, 41, 42 

0 Zts Phys Chern 12, 3.33, 13, 24.8, abst Wa},' Jahr 1.880,26,1087, 
.\mcr Drug 188!), 70, Zts Spiritusind 12, .37, J S. C 1 1.88!), 8, .309 

7. Her 1882, 15, 1370, 1601 ; abst Jahr. Chem 1.882, 35, 1.30!). 

8 Zts anal Chem 188.3,22, 123, abst Jahr Chem 18.83,36, 1002 

9.^ D R P.341 17, alxst Wag J.ahr 1.880, 32, ,829. • 

10 I’ S P. 209344, 1882 

11 K P. 2312, 1882. 

12 Arb Kais. Gesundheitsamt 4, 109, abst Zts S|)iri(usmd 1888,317 
323; Chem. Ind. 1888 11, 328 Chem Tech. Rep 1.888, 27, II, 281. 
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Chimiqutfs de Thann et Mulhouse,^ A. Allen/ A. Allen and W 
Ckdttmay,^ C. Betelli/ P. Behrerid/ B. Borntraeger/ 0. Bmmer- 
ling/ F. Bhrlich/ C. Fabre, F. Garrigou and 1. Siirre/ W. Fre- 


1. K. P. 20.521, W94; 15702, 180.5, 14.5.52, 1800; 28407, 1807; abst. 
J. vS. C. I. 189.5, 14 , 50.5, 885; 1800, 15 , .47.5, 071; 1807, 16 , 550. 

2. J. 8. C. I. 1801, 10 , 305; abst. Chcm. Centr. 1801, 62 , 1, 1100. 

3. Analyst, 1801, 16 , 102; alxst. Chem. Centr. 1801, 62 , 11, 88. 

4. Gaz. chim,,ital. 1874, 4 , .504; Cheni. Tech. Rep. 1874, 13 , II, 242- 
Ber. 187.5, 8, 73; Bull. Soc. Chim. 187.5, 24 , 00; Dingl. Poly. 187.5, 215 , 383; 
Poly. Centr. 1875, 41 , 203; Chem Centr. 187.5, 46 , 231; Wag Jahr. 187.5,’ 
21 , 882. 


5. Zts. Spirit. Ind. 13 , 273; abst Chem Centr 1800, 61 , II, 802. 

0. Deut. Chem. Ztg. 7 , 377; abst Chem. Centr. 1803, 64 , 1, 183. 
r 7, Zts. vSpiritusind 1804, 17 , 233. Ber. 1807, 30 , 451; abst Chem 
Centr. 1807, 68 , II, 706; Bull Soc Chim. 1897, 18 , 938; Jahr. Chem 1897, 
50 , 2801.* Ber 1902, 35 , 094, abst. Bull. vS(X' Chim 1902, 28 , .521 Zts 
ang. Chem. R)02. 15 , .3.33; Jahr. Chem. 1902, 53 , 777; Chem. Centr 1902 
73 , I. 709; J. S. C. I. 1902, 21 , 419; Wag. Jahr. 1902, 48 , II, 4.50; J C s’ 
1902, 82 , i, 25,3 Ber. 19(M, 37 , 3.53.5; ab.st Wag Jahr. 1904, 50 , II, 31.5* 
J. C. vS. 1904, 86 , ii, 8,34; Zts. ang Chem 190.5, 18 , .508; Bull. vSoc. Chim 
19p6, 34 , 382; Jahr. Chem 1904, 57 , 800; Chem Centr. 1904, 75 , II, 1.577- 
Zts. Spiritusind. 19(M, 27 , 477; J. vS. C I. 1904, 23 , 1107. Ber. 1905, 38 ,’ 
953; abst. Jahr. Chem. 190.5-1908, II, 192, Bull vSoe. Chim. 1905, 34 , 1146, 
J. C. vS. 190,5, 88 , ii, 340, Chem. Centr. 190,5, 76 , I, 947, J .S. C I. 190.5, 24 , 


8. Mon vSei. 1890, 35 , 003. Zts. Ver Rtibenzuckerind. 1903, 809; 
abst. J. C« S. 1903, 84 , i, 790; Jahr Chem. 1903, 56 , 1003; Chem Centr. 

1903, 74 , II, 811. Ber. I9(H, 37 , 1809; abst Jahr. Chem 1904, 57 , 1187; 
J. C. S. 1904, 85 , i, .500; Bull. vSoc. Chim 190.5, (.3), 34 , 823; Chem Centr. 

1904, 75 , I, 104,5. Zts Ver. Rubenzuckerind 1904, 775, abst. Chem. Centr. 

1904, 75 , II, 515. Zts. Ver Rubenzuckerind 1905, ,5.39; ab.st. Jahr. Chem. 

1905-1908, II, 193; Chem Centr 190.5, 76 , II, 150, Bull. vSoc. Chim 1908, 
(4). 4 , 1529; Ber. 1906, 39 , 4072, J vS. C I. 190.5, 24 , 08,3; J. C. S. 1907, 92 , 
44; Mon. Sci. 1908, 69 , 0(K3; Chem. Ztg. Rep 1905, 29 , 101; Woch. Bran 

1905, 217; Biochem Zts 1900, 1 , 8, Wag. Jahr. 1905, 51 , II, 2.58; see also 
J. C. S, 1900, 90 , ii, 880. Ibochem Zts. 1900, 1 , 8; abst Jahr Chem. 1905- 
1908, II, 10.5.5, Chem Centr 190.5, 76 , II, .501, Zts Ver. Rulxnzuckerind. 

1906, 840; abst. J C vS 1900, 90 , i, 807, Chem. Centr. 1900, 77 , II, 1118. 

D. R. P. 177174, 1905; ab.st Chem. Centr. 1900, 77 , II, 1790; Wag Jahr 

1900, 52 , II, 5; C A. 1907. 1 , 800. 1210, Chem. Ztg. Rep. 1900, 30 , 447- 

Chem. Ind. 1900, 29 , 0.57; U. S P 885.591, 1908- abst. J. S. C. I. 1908 27 . 
510; E. P 0040, 1900; abst J. vS. C. I 1900, 25 , 999; Belg. P. 18.8787, 1905. 
Biochem Zts. 1902, 2 , .52; abst. Zts. Ver. Rubenzuckerind 1900, 1145; Jahr 
Chem. 190.5-1908. II, 40.52; Wag. Jahr. 1907, 53 , II, 315; Chem. Centr. 1907, 
78 , I, 418; Ber. 1906. 39 , 4072; abst. Jahr. Chem. 190.5-1908, II, 193 • Zts 
ang. Chem. 1907, 20 , 724; J. C. S. 1907, 92 , II, 44; Bull Soc. Chim. 1908, 
(4), 4 , 1.529; Chem. Zentr. 1907, 78 , I, 418. Ber. 1907, 40 , 1027; abst. Jahr 
Chem. 1905-1908, II, 193; Zts. ang. Chem. 1907, 20 , 205; J. C. S. 1907, 92 , 
II, 383; Chem. Zentr, 1907, 78 , I, 1340, Zts. Ver. Rubenzuckerind. 1907, 
401; Wag. Jahr. 1907, 53 , II, 300. Zts. Ver. Deut. Zuckcr. Ind. 1907, 401 
abst. Chem. Zentr. 1907, 78 , I, 1037; see also Ber 1907, 40 , 1027 Ber’ 

1907, 40 , 2.538; abst Jahr. Chem. 19^5-1908, II, 193; J. C. S. 1907, 92 , i, 
692; Bull. Soc. Chim. 1908, 4 , 1487; Chem. Centr. 1907, 78 , II, 388. Jahr 
d. Ver. u. Lehranstalt fur Brauerei in Berlin, 1907, 10 , 515; abst. Jahr. Chem. 
1905-'1908, II, 4059; Chem. Centr. 1908, 79 , I, 1638. Ber. 1908, ^ 1453* 
abst. Jahr. Chem. 1905-1908, II, 1079; J. C. S. 1908, 94 , i, 396; Chem. Zentr. 
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senius,^ L. Gabek and A. Stutzer,® M. Glasenapp,® Af Hilger,^ 
• M. Dejbuge,^ G. Link and R. Avenarius,® J. Ivong and C. Line- 
barger,’ E. Laurens,® W. Mailman,* W. Marckwald and A. 
McKenzie, ‘®E. Mohler,‘* B. Niederstadt,^®Neumann-Wender,‘® W. 
Rogers,'^ A. Stutzer and O.Rcitmair, J.Szilagyi,’® R.ScIiupphaus,’^ 

1908.79.1, 1970; II, 209; Bull. Soc. 1909, f4), 8,880. Zts Vcr D^ut Zuckcrind 

1908, 528, Centr, fur Zucker. Ind. 10 vSc|)t . abst Chem Zentr. 1908, 79 , 

II, 1040. Landw Jahr. 1909, 38, Krg V 289, abst Zfs ang Clmn 1910, 

2.S49, Chcm. Zentr 1909, 80, II. 720 Riochem Zts 18, 891. Zts Deut 
Zucker Ind 1909, 045; Zts ang Cheni 1909, 22, 1780, Bull Soc Chiin 
1910, (4), 8 , 200, J C S 1908. 94 , ii, 41f), Ried Zentr 1908, 97 , 197; Zts. 
vSpiritusind 1907, 827, Cheni Zentr 1909, 80, II. 781 Riocliem Zts 38, 
487, abst Chern Zentr 1911,82,11, 1870 Ber 1912, 45 , .88,8, abst J C vS 
1912, 102, i, 500. Bull vSoc Chim 1912, 12, 149, Cheni Zentr 1912, 83, I? 
1721 See also F Khrlich and A Wendel, Bioeheni Zts 1908, 8 , •198, 488, 
abst Zts Deut Zucker Ind 1908, 198. Jahr Cheni 1905 1^08, II. 10.54, 

Zts ang Chein 1908, 21, 1005, J C S 190.8. 94 , i, 208, Bull Soc' Chim 
1908, 4 , 1878, Cheiii Zentr 1908, 79 , I. 1().82, Biocheiii Zts 1908, 8 , .899, 
abst Zts Deut. Zucker Ind 1908, 294, Jahr Cheiii 190.5--1908, il, 1074, 

Zts ang Chcm 1908, 21, 1419, Bull vSoc Chim 1908. (4), 4 , 1877, Cheni 
Zentr 1908, 79, II, 1088. 1909, 80, I. 808 K Khrlich and K J.icobscn, 
Ber 1911, 44 , 888, abst J S C I 1911,30, .500 Sec also J S C 1 1905. 
24 , ()8.8, 1907, 26 , 480. 19(H). 28, 848. 1910. 29, 8.85 V Khrlich .and P. 
Pistschimuka, Ber 1912, 45 , 1000, abst. J C S 1912, 102, ii. ,590, Bull 
v8()c Chim 1912, 12, 1409, Cheni Zentr 1912, 83, II. 1704, C. A 1912, 6, 
2440 Ber 1912, 45 , 2428, abst J. C S 1912, 102, i. 8.5.8, Cheni Zentr 
1912,83, 11. 1,850 • 

9 Coinpt rend 1894, 119 , 747, abst Ber 1,894 , 27 , 902, J Pharm 

1895. 1, 20.8 

1 Zts anal Cheni 1890, 29, 28;i, Chem Centr 1890.61, 11,288 

2 Zts. ang Chcm 189.8, 6, 182, abst Chem Centr 189,8, 64, I. 702. 

8 Chem Tech Rep 1894 , 33 , II. 202, Zts Spirit Ind 1894, .844, 

abst Wag Jahr. 1894, 40 , 947 Zts ang Chem 1895, 8 , 0.57, abst J C. S 
1890, 79 , ii. 277, Wag Jahr 1895, 41 , 920, Jahr Chem. 1895, 48 , 2911; 
Chem Centr 1890, 67 , I, 1.88. J C S 1.898, 74 , i. 010. 

4 h'orscliimgsber uber Lebensm. 1 , 5, abst Chem Centr 1894, 65 , 
I, 981, Jahr Chem 1894, 47, 795 

5 K P. 19100, 1890, abst J S C I 1891, 10 , ,5.57. 

0 K P 48. 11,5, 1891, abst J. S C I 1891,10, .571 

7 J Anal. Chem. 1890, 4 , 4. abst. Chem Centr 1890, 61 , I, 98,8, 

Chcm News, 1890, 61 , 18.T. J S C I. 1890, 9 , .5,87 

8 Mon Sci 1892, 39 , 85, abst Chem Centr 1892, 63 , I, ^2; Jahr 
Chem 1892,45,28:31 

9 W Mailman, K P 4018, 1894, K. P. 417, 1895, abst J. vS C. I. 
1894, 13 , 0.59; 1895, 14 , .885, 

10 Ber. 1901, 34 , 479, 48.8, abst J C. vS 1901, 80 , i, 248 

11 Rev des Fals 5 , 116, i:39, 1,52, Chem. Centr 1892, 63 , I, 573, 
()82, 8.36 

12 Zts Nahrung.sm. IJnters u Hygiene, 6 , 101, abst Chem. Centr. 
1892, 63 , 1, 895; Jahr Chcm. 1892, 45 , 2834 

if Zts Nahrungsm. 1891, 5 , 1 ; abst Wag Jahr. 1891, * 37 , 1072. Chem. 
Tech. Rep. 1891,30,1,273. 

14. Ber. 1892, 26 , 807; J. C. S. 1893, 63 , 1 1.80. 

1.5. Zts. ang. Chem 1890, 3 , .522, abst. Ber 1890, 23 , 7a5-R 

16. Chem. Ztg. 1890, 14 , 66, abst. Chem. Centr. 1890, 61 1. 499. 

17. J. A. C. S. 1892, 14 , 45; abst. Wag. Jahr. 1892, 31 , 937; Chcm. 
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0. vSaarft and H. Hanow/ C. Weitcnkampf,^ F. Valentiner,^ 
Gretsch & Meyer/ Beckmann' and H. Briiggemann/ W. Bige- 
low/ A. Blaile/ W. Bancroft/ A. Bauer/ E- Bamberger and A. 
Einliom/" E. deCuyper,'^ M. Dinesman/- N. Gerber and M. 
Craandijk,” A. Jarosclicnko/^ B. Jiirgens/’ M. Kutscherow/*^ K. 
Kruis and I\. Rayman/^ M. Loiigininc/” A. Monari andM. Carlin- 
fanti/^ ricaud,2" E. Polcnske/'^‘ Popper;’*' X.Rocques/^ C.Schmidt/' 
A. Stutzer and R. ManP-’ and L. Wolpian.^*^ 

In the comparatively re, cent period of 1901 1910 researches 

Cnitr 1892, 63, II.2()().J C S 1892. 64, i, 02. 
r 1 Zts Spinttisind 1902, 25, 08. abst J S C 1. 1902, 21, 2(37 

2 1) R W 27292: ahsl Zts aiig Chcin. 1891, 4, 521, Wag. Jahr. 

1891, 37, V42. 

2 K. P. 12087, 1890, ahst J S C I 1891, 10, 571. 

1 K. P. 9221, 1890; ahst J S C I 1890,15,014 

2 Zts. Nalir. (lenuss. 1899, 2, 709, ahst Jahr Chem 1899, 52, 904, 
Clu'in CViitr 1899, 70, II, 721 ; Wag Jahr 1899,45,887 Pharm Ccntralh. 
IIMIO. 41, 70 J C S 1900, 78, ii, 172 

0. I. A C S 1890, 18, 297. ahst Chem. Cciilr 1892,66,1, 1080. 

7. iv P 21208. 1890. ahst J S C I. 1897.16,229, 

8 Phys Rev 1892-1890, 3, 192 

9 (I S P. 200771, 1890 !< P 17702, 17781, 1892, ahst. J. S. C I. 

1891, 13, 902 

10 Ker 1897, 30, 221, Jahr Chein 1897, 50, 1140, Chem. Centr 1897, 
68, I, 477; Pull vSoc Chini 1897, (2). 18, 722, J S C I 1897, 16, 252; J C. 
S. 1902, 82, 229. Wag Jahr 1897, 43, 982 

11. I). R P 77211. ahst Chem Centr 1892,66,1,248. 

12. I* P 22129, 1890, ahst J S C I 1897,16,228 

12 Milch Ztg 1898, 27, 011, ahst Chem. Centr. 1898, 69, II. 907, 
Zts aiig. Chem 1898, 11, 1 152, Wag Jahr 1898, 44, 908; Jahr. Chem. 1898, 
51, 1171. 

M4 J. Russ. Phys Chem vSoc 1897, 29, 227, ahst. Chem. Centr. 1897, 
68, II, 221, Jahr Chem 1897, 50, 1 124 

12. J Russ IMiarin Assoc 36, 222, 241, 227, ahst. Jahr Chem. 1897, 
50, 1 174, Chem Centr 1897, 68, II, 120 See also Jahr. Chem. 1889, 42, 2772. 

10. Chem Tech Rc]) 1892, 34, II, 229 Chem Ztg. Rep. 1895, 19, 
2082 

17 Mitth Versuchsstat f vSpirit in Piag. ,1890, II; ahst. Wag Jahr 
1890, 42.' 920. Jahr Chem 1892, 48, 2091 , Chem Centr. 1895, 66, II, 211 
18. Ann. Chini. Phys 1898, (7), 13, 229, ahst Jahr. Chem. 1898, 51, 
22. See also Jahr Chem 1890,49,72 

19 RiMsta d’lgiciie e vSanita Pnhlica 6 , Sep , ahst. Chem. Centr 1895, 
66 , II. 420 

20. Picaml, Compt rend 1897, 124, 829 

21 Arh Kaiserl C'lesmidheits. Amt. 11, 202, 13, 201 ; ahst Chem. Centr. 

1892, 66, II, 248 Wag Jahr 1897, 43, 989 

22. Zts. Spiritusind 19, 201; ahst Chem. Tech Rep, 1890, 35, 290. 

22. Ann Ctini. anal 2, (8), 141; ahst. Chem Ztg Rep, 18’'0, 21, 
121 : Jahr. Chem 1897, SO, 1172. 

24 V. S. P 022791, 1899 

22 Zts anal Chem 1890, 35, 129, ahst J. C S 1890, 70, ii, 504; Chem 
Centr. 1890, 67, I, 1210, Wag Jahr 1890, 42, 948, J Dist 13, 408. 

20 Russ. Zts 36, 1, 22, 41, ahst Jahr Chem. 1897, 50, 1174. 



CEl.I.ULO^i liSTERS 


24S1 


• on this gMieral subject have appeared from the following workers, 
and are fairly representative of the trend of development: T. 
Aldrich,* F. Adam,- L. Boiiveaiilt and (i. Blanc,'* A. Ban,* K. 
Beckmann,*’ C. Daeschner,** J. Effront,^ R. De Forcrand,’* L. 
Henry,'^ C. Hollev,"* A. Klages and R. vSautter,*' A. Komarowskv,’- 

t 

1. II S P 701188.701189, 1904; ahst Mon S(m 1 Oil, 61, 1;17. Chciii 
Zts 1901. 3,092: Chem Ztg 1904. 28, 002. J A C S lOO.'). 27R, 57 

2 Ocstr. Chem ZtK. 1899, 2, 241, abst Chem Cenli 1899, 70, i, 
1220; J C. S. 1900, 62, ii. .5.‘1 • 

li K. P. 1477)8. 1901; abst J S C I 1904, 23. 798 
4 Zts Spiritusitid 27, 217, abst Chem. Centr 1904, 75, II, 040, Jahi 
Chem 1904, 57, .200. Wag Jahr 1904, 50, II, 215. Kssig Ind 8,255 

5. Chem. Ztg 1901, 25, 787 Zts Nahr Cemiss 1901, 4^ 1001, 
abst J. C S 1902, 82, ii, 178, Wag Jahr 1901, 47, 401, lain Chem 
1902. 55, 777, J S C 1. 1902. 21, 192, Chem Zentr 1902, 73,*220 Zls 
aiig. Chem 1901, 14, 951 , abst J S C 1 1901.20,1148 J Dist 1902.19, 
2(K) Zts Nahr Genuss 10, 142, abst J.ihr Chem 1905 1908, II. 190, 
Wag lahr 1905, 51, II, 201 , Chem Centr 1905, 76, II. 790 
d H P 1(K)02, 1901, abst J .S C I 1902.21,705 
7 J IvffroTit, Chem. Centr 1902,74,11.1204.1) K P 1 10>}'.)9, 100.2 
Mon sSc'i 1904 , 60, .501, abst Jahr. Chem 1901, 57, 2120, J C S 1901, 
86, I, KHIO, Chem Centr 1904, 75, II, 707 Her 1904, 37, 4290, abst lahr 
Chem. 1901, 57, 1208, J C S. 190.5, 88, II, 00. Chem Cintr 1905, 76, I, 
40 Mon Set 1904, 60, 009, abst Jahr Chem 1904, 57, 120. Zts ang 
Chem. 1905, 18, 1147, J. C. S 190.5, 88, II, 08. Chem Ceiiti I9(Mf 75, II, 
12.52 Hull StK' Chim 1904 , 31, 1220, abst Jahr Chem 190-4, 57, 2120, 
J C S 190.5, 88 , i, 107, Chem Centr 190.5.76, 1,78 See also Chem Centr 
1904, 75, II, 707 Mon vSci 190.5. 62, 19, .abst J.ihr Client I905-1'.)0K, 
II, 4048, abst Chem Centr. 190.5. 76, I, 0.88 ,\Ion .Set HtO.5, 62, II, 1.8.5, 

ab.st Bull 8oc Chini 1905, 33, 847, Jahr Chem 190.5-190.8, II, 40.58, J 

C. S 1905, 88 , it, 002, Client Centr 1905. 76, II. 411 Hull assoe 
ehim suer dist 1905, 23, 29.2, abst Jahr Chem 190.5 1908, 11, 40.58, 
J S C I 1905,24, 1247, Chem Centr 190.5,76,11, 1811, Wag Jahr lOO.'if 
51, II, 288; 1900, 52, II, 215 Hull .issoe chim star dist lOIH). 
24, 1.544, abst Chem Zentr 1907,76,11.9.52 D R P 19.509 4, 1908, abst 
Chem Zenti 1908, 79, I, 1120, Zts ang Chem 1908, 21, 10.22 Compl 
rend. 1908, 146, 779, abst Jahr Chem 1905 190.8, II. I<i.51 , I C S 190,8, 
94, I, 491, Chem Zentr 1908, 79, I. 1927 Compt rend 19(H). 148, 2:48, 
abst Jahr Chem 19(H), 02. U. I'570, abst .Mon Set 1908, 68, 429, J C S 
19(H), 96, II, 2.55, Chem Centr t9(H), 80, I, 929 Mon Set 19(H), 7 % 145, 
abst Jahr Chem 19(H), 62, II, 408, Zts ang Ch.-m 19(H), 22, 79.5, J C S 
1909, 96, II, (}9(), Chem. Zentr 1909, 80, I, 1002 Compt rend 1910, 151, 
1(K)7, abst. J. C S 1911, 100, i, 01, Chem Zentr 1!)11, 82, I, .240, see also 
' Chem. Zentr. 1909, 80, I, 929. C S P ‘).5.2()2.5, 1910, abst C A 1910, 4, 
1.525, Chem. Ztg. Rep, 1910, 34, 288. Mon Set 1912, 76, 489. abst Zts 
ang Cheln 1912, 25, 124, Chem Zentr 1911, 82, II, 711 Compt rend 
1912, 154, nil, abst. Chem. Zentr. 1912, 83, I, 2020 Coniiit. rend 1912, 

154, 1290, abst J. C. S 1912, 102, i, 5.24, Chem Zentr 1912, 83, II, 107. 

Mon Sc# 1912, 76, II, 425; abst. Chem Zentr 1912, 83, 11. 1U2.2 
8. Compt. rend 1902, 136, KKU; J. C. S 1902, 84, i. 4.55 

9 Compt rend 1904, 138, 205; J C S 1904,86,1.279 

10 J A. C. S. 1902, 24, 4,56; abst Jahr Chem 1902, 55, 40, J C S 
1902, 82, ii, 442; Chem Centr. 1902, 73, 1, 1292 

11. Her 1904, 37, 049; abst. Chem Centr. 1904, 75, I. 927 

12. Chem. Ztg. 1902, 27, 807, abst. J. S C I. 1902, 22, 1017, Jahr 
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W. Marckwald,^ H. Mastbaun\,^ C. Nagel, ^ E. Ritsert,iT. Rudu- 
koff and A. AlexandrofT,*^ M. Siegfeld,® W. Affelhoy,’ A. Bonis,* 
S. Ball,® C. Bedford,’® R. Bradbury,” M. Bouis,” E. Buchner and 
J. Meisenheimer,” W. Brasch and E. Friedmann,” W. Brasch,” 
J. Carracido,’® W. Dudley,” A. Fausten and Bengs,” G. Garbarini,” 
J. Graftiau,®® A. Koch,” H. Kreis,” J. Lloyd,''-’ E. Mann and C. 

Chem 1903, 56, 755; Wag. Tahr. 19(KL 49, 11, 403 Chern. Centr. 1903, 74, 
II, 742. Chem. Zts 190.3, 27, 1086; abst J vS. C I. 190.3, 22, 1259; Jahr. 
Chem 19a3. 56, 7.55; Chem Centr. 1903, 74, II, 1390 

1. Ber. 1902, 35, 1.595, 19(W, 37, 10.38, J C S 1904, 86, i, .302. Sec 
also Bull. vSoc. Ind Rouen, 191.3, 41, 42 

2. Zts. Nahr. Genuss 190.3, 49; abst Wag Jahr 1903,49,11,402. 

3. Zts. Si>iritusiiul 190.3, .5.3.3, abst. Wag Jahr 1903.49,11,402. 

4. U, S. P. 748101, 190.3; ab.st Mon Sci. 19(W, 61, 85; Chem. Zts. 
1904, 3, 405; J. A C S. 19(M, 26, R, 320 

5. J. Russ Phys Chem Soc 190-1, 36, 207, I C. S. 1904, 86, i, 460; 
Chem. Centr. 1904, 75, I, 1481; Tahr Chem 1904, 57, 800, Bull. Soc. Chim. 

,,1905, 34, 297, Chem Ztg. 19(M, 28, 187 

0. Zts. ang. Chem. 190.3, 16, 1217, abst I C S. 1901, 86, ii, 1,52 

7. IT S. P 8,39.5.34, abst C A 1907, 1, 0.50 

8. Ann des Pals 1, 80, abst Jahr Chem 1909, 62, 125; Chem. Zentr, 
1909, 80, II, 1013. 

9 J. S. C. I, 190.5, 24, 18, abst Chem Centr. 1905, 76, I, 503, Chem, 
Ztg. 1H,05, 29, .30, Jahr. Chem 1905-1908, II, 195 

10. J. S. C. I. 1907, 26, 123; abst Jahr Chem. 1905-1908, II, 190. 

11. J. ITrank, Inst. 1909, 168, 85. 

12. Ann falsification 1, 80, abst C A 1909.3,10.57 

1.3 K. Buchner and J. Meisenheimer, Zts f Zucker Ind. 1905, 55, 
539; Ber. 1900, 39, .3201, alxst Chem. Zentr. 1900, 77, II, 1449 

14. Peitr. Chem. Phy.siol Path 1908, II, 370; abst Chem. Zentr. 1909, 
80, II, .58.3; C. A. 19(H>, 3, 1108; Jahr. Chem. 1905-1908, II, 1079; Bull. 
,,Soc. Chim. 1908, (4), 4, 1551; J. C. S. 1908, 94, i, 007, Z. gcs. Brauw. 1907, 

38, 19 

15. Biochem Ztg 1909, 22, 403, abst. Chem. Zentr. 1909, 80, 512; 
Jahr. Chem. 1909, 62, II, 1480; J. C. S. 1909, 96, 092; Bull. Soc. Chim. 1910, 
8 , 205 

10. Anal fis. quim. 1909, 7, 474, abst. J. C. S. 1910, 98, i, 350. 

17. J. A. C. vS 1908, 30, 1271; abst. Jahr. Chem 190.5-1908, II, 195; 
Cheiiv Zentr. 1908, 79, 1 1, 1409. 

18. Chem. Ztg 1909, 33, 10,57, abst. Jahr. Chem. 1909, 62, 103; Chem. 
Zentr 1909, 80, II, 1499 

19. Bull, assoc, chim. suer. dist. 26, 1078; abst Chem. Zentr. 
1909, 80, II, 1021, Jahr, Chem. 1909, 62, II, 103. Proc. Seventh Inter. Cong. 
Appl. Chem. 1909, 6-B, 51 , abst J. S C I 1910, 29, 233. 

20. Bull soc chim. Belg. 1905, 19, 28, Wag. Jahr. 1905, 51, II, 362; 
Chem. Centr. 1905, 76, II, 982. 

21. D. R. P. 170167, abst. Chem. Centr. 1906, 77, II, 182; Jahr. Chem. 
1905-1908, II,, 181 ; Zts. ang Chem 1907, 20, 365. 

22. Chem. Ztg.JOlO, 34, 470; abst. J. C. S. 1910, 98, ii, 5o2; Chem. 
Zentr. 1910, I, 2140. See also Chem. Ztg. 1907, 31, 999, abst. Chem. Zentr. 
1907, 78, II, 1660. 

23. U. S. P. 869375, 1907; Can P. 111552, abst. J S. C. I. 1907, 26, 
1250; D. R. P. 203074. abst. Chem. Centr 1908, 79, II, 1650; C. A. 1909, 
3, 472. 
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*Stacy/ Bayer & Co.,* R. PeterS,® H. Pringsheim,^ T. Richards 
and J. Mathews,^ P. Rinckleben,® A. Schneider,^ A. Sultan and 
J. Stem,’’ S. Sadder,® P. Sauer,*® T. Takahashi,'* J. Tingle,’* T. 
Takeuchi and R. Inoue,** V. Veley,’^ 0. Painpe,*^ P. Scliidrowitz 
and F. Kaye*® and P. Schidrowitz,*’ , 

1. J. S. C. I. 1906, 25 , 1125, 1007, 26 , 35.5; abst C. S 1007, 52 , 

ii. 134; Jahr. Chem. 1905-1908. II, 190. 

2. D. R. P. 15ir>45; abst. J. C. S. 1904, 86 , i, 794 D. R. P. 173610, 
1736.31 : abst J. C. vS. 1906. 90, i, 930. D. R.ri^ 2.544,38, abst J. vS C. I. 1913, 

32 , 21,3 D. R P. 256750, 1911; addn. to D R P. 2544.38; abst. J S. C I. 
1913, 32 , .507. K P 4321, 190<), abst. J. S C. I. 1909, 28 , 1223 

3. Pharm. Centralh 1904, 46 , 503, Chcni Ceiitr 1905, II, ,573; Jahr • 

Chem 190,5 1908, II, 195; J. C. S. 1905, 88 , ii, 708 „ 

4 Wochsch. Brau. 24 , 31. Centr. Pact Parasitenk 1905, (2), 15 , .300; 
abst. J. C. vS. 1905, 88 , ii, 848; Chem Centr. 1900, 77 , I, 08, Jahr. Chem. 
1905-1908, II, 192 See also Bej 1905, 38 , 480. abst J S C I 1905, 24 , 
240; J. C. S 190.5, 88 , ii, 88 , 274; Chem. Centr. 1905, 76 , I, 087; Jahr Chem 

1905- 1908, II, 193; Wag Jahr. 1905, 51 , II, 285, sec also 0. Ivminerling, 
Ber. 19(M, 37 , .3.5.35; J. S C. I 19(M. 23 , 1107; Wag. Jahr 190.5, 51 , II, 9.5.3', 

J C. S. 1904, 86 , ii, 8.34 . Chem Centr. 19(M, 75 , II, 1.577 Ber 1900, 39 , .371.3 , 
abst. J C. 8. 1900, 90 , ii. 880, Chem Zentr. 1907, 78 , I, 128, Jahr Chem 

1906- 1908, II, 192; Wag. Jahr. 1906, 52 , II, 0. Zts Pact 15 , 300 Sec also 
\l. Buchner and J. Meisenheimer, Ber 19()G, 3W, .3201, abst Chem 2k‘nlr 
1900, 77 , II, 1449, Zts Nahr Genuss 10 , 14.3, Chem Centr. 190.5, 76 , 

II, 790. Ber. 19(K), 39 , 4048, abst W'oehsehr Brau 24 , .31, C A *1907, 1 , 
702, 891; J. S. C. I 1907, 26 , 28 Bioehem Zts 1907, 3 , 121, abst. Chem 
Zentr. 1907, 78 , I. 1001. Bioehem. Zts 1908. 8 , 128, abst J. C 8. 1908, 

94 , ii, 310; Chem Zentr. 1908, 79 , I. 1.509, Jahr Chem 1905 1908, II, 193, 
Wag. Jahr. 1908, 54 , II, 20.3 See also J C 8 1907, 92 , ii, 44. Bioehem 
Zts 1908, 10 , 190, abst J. 8 C I 1908, 27 , 824, J. C 8 1908. 94 , li, 72.3, 
Chem Zentr. 1908, 79 , II, .339, Jahr Chem 1905-190.8, II, 193 Bioehem 
Zt.s. 1909, 16 , 24.3, abst J. C. 8. 1909, 96 , ii, .3.34, Chem Zentr. 1909. 80 , 

1, 1429, Jahr. Chem. 1909, 62 , II, 103. 8ee also A. Rabuteau, Compt rendT 
1878, 87 , ,5(M). Mitt. Deut bandw. Ges 28 , 20; abst C A 191.3, 7 , 2821. 

5. Zts physik. Chem. 1908, 61 , 449, ab.st Chem Zentr 1908, 79 , I, 

1020 

0 P. Rincklelx-n, Chem. Ztg 1909, 33 , 777, 780, abst. C. A. 1910, 4 , 77. 

7. Zts. Spiritusind. 190,5, 28 , 101; abst. J. 8. C I 190.5, 24 , 340. 

8 F. P. 30.5019, 1900jiabst. J 8. C I. 1900, 25 , 1000, C A. 1907, 1 , 
701, 2429. Bull. A.ssoc. Chim. ct dist 24 , 704; abst. Chem. Zenti^ 1907, 

78 , 1, 771; Jahr. Chem. 1905-1908, II, 194. 

9. Chem. Eng. 1905, 3 , 1. A review of the work of F. Ehrlich. 

10. I). R. P. 190131; abst. Wag. Jahr. 1908, 54 , II, .334, Chem. Ind. 
1907,30,639. 

11. Bull. Coll. Agri. Tokyo, 1905, 6 , 437; abst. J. 8. C I. 1905, 24 , 
092; J. C. S. 1905, 88 , ii, 3.58, Chem. Centr. 190.5, 76 , I, 148;j, Jahr. Chem. 
1905-1908, II, 193. J. Coll. Agr. Tokyo, 1913, 5 , 167; abst. C. A. 1913, 7 , 
187; J. S. C. 1. 1913, 32 , 803. also Koshino, J. Pharm. 8oc. Jap. No. 351. 

12. lienee, 1907, N. S. 25 , 874. • 

13. J. Coll. Agri. Imp. Univ. Tokyo, 1909, 1 , 15; abst. C. A. 1910, 4 , 223. 

14. J. S. C. I. 1906, 25 , 398; abst. J. C. S. 1906, 90 , ii, 497; Jahr. Chem. 
1905-1908, II, 195. 

15. D. R. P. 165148; abst. Chem. Centr. 1905, 76 , II, 1647. 

16. Analyst, 1906, 31 , 181, 1194; abst. Chem. Centr. 1906, 77 , II, 462; 
Jahr. Chem. 1905-1908. II. 197. 
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More recently the applications of fusel oil and its derivatives, 
and the subject of economical synthetic fusel oil formation, have 
been reported upon by C. Alsberj;,’ F. zu Aichlburg,^ M. 
Boswell and J. (jooderham,^ H. Bassett,^ Chem. I'abr. auf Actien 
vorm. E. Schering,*’ A. Davis, E. Dunke,^ M. Dbrfler,® W. Dor- 
flinger,*'* R. Foer^ter,*’’ A. Fembach," A. Fernbach and E. Strange,^* 
T. Fellenberg,’"’ 0. Graul,*'’ A. Harden,’'^ W. Herz and A. Kurzer,^® 
E. Herzog,'^ Badische AniKn & Sodafabrik,*^ J. Kurono,^® G. 

, l!)()r)-ll)()S, II, m Chem Zcntr 1907, 78 , II, 270. vSec also J. S. C I. 
1910, 29 , 501 Cf, Easchcs Maj; Sept 1900, Analyst, 1905, 30 , 190, ahst. 
Chem tontr 1905, 76 , II, 270 

1. J. A C. S. 1910, 32 , 704, al)st Clieiii Zmtr 1910, 81 , II, 01. 

2, Iv. r 4904, 1910; ahst J S C 1 1910,23,99 

0 J Iiul. Kuk Chem 1912, 4 , 007, ahst J. S C. I 1912, 31 , 940; 
Zls, ang Chem. 1910, 26, II, 55t), Chem Zentr 1910, 84 , 859, C A. 1910, 
1780 

4. J. Iml. ling Chem 1910, 2 , 089, ahst. J vS. C I. 1910, 23 , 222, 
Chem. Zentr 1910, 81 , II. 1800 

5. li P.0497. 1912, ahst J S C I. 1912,31,900. 

0, II. S P. 1114704, 1914, al).st C A 1915, 3, 125; Mon. vSei 1915, 
82 , 21; Chem Ztg Rep 1915,33,15 

7 ,Zts Spiritusind 1910, 33, 150, ahst J S C 1 1910,23,585. 

8. Chem. Ztg 191 1. 35, 281 . ahst C A 1912,6,1200 
9 V S. P l(Ki0474. 1910, ahst. C. A. 1910, 7, 2994; Chem Ztg. Rep. 
1910.37,500, Mon. Sci. 1914,81, 17. 

10. Zts. Spiritusind 1910, 33 , 507, ahst. Chem Zentr. 1910, 81 , 
II, 18,00; .see also Hioc'hem. Zentr 1910, 3 , 789, Chem. Zentr. 1910, 81 , 1, 750. 

11. A Penihach, li. P. 1.5201, 191 1 , ahst. C. A. 1910, 7 , 200, J. S. C. I. 
1912.31, 1091 

r 12. li. P. 21070, 1912, .ahst C. A 1914, 8 , 992; see also E. P. 15203, 
1911; ah.st. C. A. 191.0, 7 , 200, li P. 1092.5, 1911, ab.st J. S. C. I. 1912, 31 , 
1140. 

10. Chem Ztg 1910. 34 , 791; ahst Wag Jahr. 1910, 56 , II, 401; J. C. 
S. 1910, 38 , ii, 805, Pull. Soe Chim 1911, 10 , 420, Zts. ang. Chem. 1911, 24 , 
107, Chem. Zentr. 1910, 81 , II, 704, J S. C. I. 190.S, 27 , 1000. 

14. U S. P. 11020.54, 11020.55, 1914, ahst. C. A. 1914, 8 , 0099; Mon. 
Sci. 19]4, 81 , 192; J. S. C. I. 1914, 33, 84.5. Ii.*P. 0.870, 1912, K. P. 4.50401, 
1912; ahst. J. S. C. I. 1910,32, 2.52, 024. 

15. Chem. World, 1912, 1, 12. 

10. Zts. lilectrochem. 1910, 16 , 241, 809, ahst. Chem. Zentr. 1910, 81 , 

I, 1478, II, 1040. 

17. J. C. S 1911, 100 , li, 440, ahst Chem. Zentr. 1911, 82 , I, 1027; 
Zts. ang. Chem 1911, 24 , 854, Zts. Nahr. Geiuiss. 1911, 21 , 280. 

18 H. P. 18,0.50, 1911, ah.st. J. S. C. I. 1912, 31 , 1008; C. A. 1913, 7 , 
425. F. P. 405312, 1911; ahst ]. S. C. I. 1912, 31 , 409, Mon. vSei. 1913, 73 , 
132; Chem. Ztg, Rep. 1912, 36 , 300 Ii. P. 5125, 1912, abst. J. Soc. Dyers 
Col. 1912, 28 , 307; Clnjm Ztg. Rep. 1912, 36 , .500, Friedlaiider, 1912-1914, 

II , 802; J. S. C. I. 1912, 31 , 795; C. A. 1913, 7 , 2854. D. R. P. 263710; abst. 
Wag. Jahr. 1913, 53 , 11. 9, Chem. Ztg. Rep. 1913, 37 , .539; Zts. ang. Chem. 
1913, 26 , 582; Friedlander, 1912-1914, 11 , 802; C. A. 1914, 8 , 211; Chem. 
Zentr. 1913, 84 , 11. 1177. K. P. 18653, 1912, abst. J. S. C. I. 1913, 32 , 842; 
Friedlander, 1912 1914, 11 , 811; C. A. 1914, 8 , 553. F. P. 450461; abst. 
Mon. Sci. 1914, 81 , 0; C. A. 1913, 7 , 3197; Chem. Ztg. Rep. 1913, 37 , 320’ 
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*rischenko* and H. Plauson,^ A. f,assere,‘ vS. Morj^enskTii,** C. 
Mueller,^ K. I. du Pont de Nemours Powder Co.,' (). Neiibauer 
and K. Fromherz,® R. Ofner,’ W. Perkin and IC Matlliews,'' VV. 
Perkin, P. Matthews and E. vStran^e,'-^ W. Perkin, C. Weizinann, 
F. Matthews and E. vStrange,^^ A. Polit/.er,‘‘ “Ho^^atyr,^’ vSoeiety 
for the Manufacture and vSale of Rubber Cioods and I. Ostrow- 
inislensky,'' E. Pohl,*-' E. vSchill,“ W. vSehewelin,'-’ C. vStelTen,’''' J. 
Scheckenbach,*^ H. Woltereck,'^ H. Wellcome, 1'. Carr and I'. 
Pvman,'*'' L. Zamkow,-" H. Essex, II. Ilibbert and B. Brooks,-' II. 

1) H V 2()M017, al)st WaR Jahr 1913. 49 , II, 39. Clicin Zenti 1913, 84 , 
II, 729, Cluaii Ztg Hcj). 1913, 37 , 431; Zts aiiK Cluiii 1913, 26 , ll! 323, 
Fnedlamki, 1912 1914, 11 , 810; C. A 1914, 8 , 1331 • 

19 J Coll Agr Tokyo, liU2, 1, 28.3, abst C ;\ 1912, 6, 18(l<>, Cliciii, 
Zi-ntr 1912,83,1,(173 

1 K P 27428, 27429, 274.30, 1912; abst. J S C 1. 1914,33,211, 412 

2 Ann Chim anal 1910, 15 , .3.38, absl J S C I 1910, 29 , 
,1174, J C S 1910, 88 , li, 577, 1003, Chcin Zentr 1910, 81 , II, 1.30.3, Jahr 

Chfin 1910,63,11,97. 

3 V S P 991874, 1911, abst Mon Sci 1912,77, 101, Chcin Ztg 
Rep 1911.35,400. C A. 1911,5,2.373. 

4 Inaug. Dissertation, beip/ig, 1911, .38 pages 

.3 li P 29901, 1912. K P 29902. 1912. .ibst 1 S C I 19il, 33 , 
.3.34, C A 1914,8,20.33 K. P 879, 1913, abst J S C I. 1913,32, 440; 

C A 1914,8,22.3.3. V P 4.3.3400, 191.3, alist C A 191 1. 8 , 210, Chcin Ztg 
Rep 191.3, 37, .372 

0 Zts physiol Cheni 191 1, 70 , 320, abst J S C I 1911,30,2.31, 

C A 1911,5, 1789 

7 Oesterr Chem Ztg 16 , .309. abst C A 1911,8,2147 

8 li. P. 172.3.3. 1912, abst C A 1914, 8 , 4.33. Chcin Ztg Rep 191.3, 
37 , 044, J vS C I. 191.3,32,884 li. P 1.3019, 1913, abst J S C I 1914, < 
33 , 8(X) 

9 li P 090.3, 1912, abst J S C I 1912, 33 , .317 li P 29988,1913. 
abst C A 1914, 8 , 2004 

10 li P 9722, 1911, abst J S C I 1912, 31 , .347 

11 Chem Ztg 1912.36, 14.38, abst j S C I 191.3,32, 103, C A. 1913, 

7 , 1.377 , 

12 Obstchestvo |)roi/\o(lsta & torgovli rcsinovvnii i/dclianii “nog%tyr" 
and I Ostrowmislensky, li P 74.37, 1912, abst I S C ! 1913.32,800 
F P 442991, 1912, abst J S C I 1912,31, 104.3 

1.3 V S P 1074814. 191.3, abst C A 1913,7, 1011,. Mon Sei 1914, 

JBI, 09 

14 r S. P. 11(M)200, 1914, Re 1.3829, 1914, abst C A 1911, 8 , 2779, 
Mon Sci 1914, 81, 140 

1.3 K P 17898, 1910, abst J S C. I 1911,30,078 
10 F P 41.3100, 1910, abst J S C I. 1910,29, 1207 
17 li. S. P. 1118238, 1914; abst. C A I9I.3, 9 , 120 P 402472, 
1914, abst J S. C. I. 1914, 33 , 329, K P 20942, 1913, abst J S C I 1914, 
33 , 497 D. R. P. Anm. Sch. 42(X)4, 1912, abst Kunst 1914. 4 , 100 
18. li. P 27908, 1909, abst. J S. C I 1911, 30 , 48 

19 li. P. 1748.3, 191.3, addn. to li. P. 14077, 1913, abst J S C. I 
1914, 33 , 102,219. 

20 Wochsch Brauw. 1911, 28 , 194; abst. Wag. Jahr 1911, 55 , II, 
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Essex and I. Humphrey/ 0. Matter/ H. Oeser/ L. ICatz/ B.' 
Brooks and H. Essex/ F. Axtell/ and W. Seifert.’ 

Amyl Acetate, of which eight esters are possible and all 
known, was first prepared in 1840 by A. Cahours,® and subse- 
quently investigated by H. Kopp/ C. Friedel and J. Crafts/® 
A. Hofmann, “'A. Lieben and A. Rossi/^ R. Gartenmeister,'® A. 
lyieben and S. ZeiseV^ A. Wurtz,^® C. Schorlemmer,^® G. Wagner 
and A. vSaytzeff,” N. Mencchutkin,*® F. Flavitsky'® and others,*® 

, 338; C. A 1911,5,2200. 

21. J. A. C. S. 1910, 38, 1308; ahst J. S. C. I. 1910. 35, 906. See also 
J. S. C. I. 1915, 34, 170. U. vS. P. 1214919, 1915; ab.st. J. S. C. I. 1917, 36, 
403; C A.H917, 11, 1019. Sec also H. Hil>l)ert, U. S. P. 1008333, 1911. 

1. U. S. P. 1233333, 1917; abst. J. vS. C I. 1917, 36, 1029. 

2. U. S. P. 1237070, 1917; abst. J. S. C. I. 1917, 36, 1065. 

3. 1). R. P. 291978, 1915; abst. J. S. C. I. 1910, 35, 833; addn. to 
,1) R. P 285978; abst. J. vS. C. I. 1915, 34, 1139. 

4 J Assoc. Off. Agr. Chcm. 1917, II, 188; abst. C. A. 1917, 11, 1011. 
■5. U. S. P. 1221007, 1917; abst. J. S. C 1. 1917, 36, 509. 

0. U. S. P. 1201038, 1916; abst. J. 8. C. 1. 1910, 35, 12,54. 

7 Mitth. Chcm. Vers Hefercinz. Lab. Wein u Obstbau, Kloster- 
iieuburg, 1900; reprinted, Chem. Zentr 1907, 78, II, 340; abst J. S. C. I. 
1907, 26, 03. 

8. Ann. Chim. Phys. 1810, (2), 75, 193, Ann. 1841, 37, 107; J. prakt. 
Chcm. 1841, 22, 171 ; Berz Jahr. 1842, 21, 439; Chcm. Ccntr. 1841, 12, 245. 

9. Ann. 1845, 55, 187. vSec also Ann. 1848, 68, 177 

10. Bull. 8oc, Chim 1804, 3, 100, Ann 1865, 133, 207, Zts. Chem. 
1864, 7, 500; Jahr Chem. 1804, 17, 460, Chem. Ccntr 1864, 35, 314. 

11. Ann. Chim Phys. 1848, (3), 23,374, abst. Berz. Jahr. 1850,29,485; 
Ann. 1852, 81, 89, ab.st. J. prakt. Chem. 1852, 55, 189; Dingl. Poly 1852, 
^.23, 150; Ann Chim. Phys 1852, (3), 34, 325; Pharm. J. in Trans. 11, 420; 
Chem. Centr. 1852, 23, 3()8. 

12. Ann. 1871, 158, 159, abst. Chcm. Centr. 1871, 42, 498; J. C. S. 
1871,24, 1033. 

13. Ann. 1886, 233, 258; abst. Chem. Centr. 1886, 57, 966; Jahr. Chem. 
1886, 39, 72:J.C.S. 1880,50,960. 

14. Monatsh, 1880, 7, 53; abst. Bull Soc. Chim. 1886, 46, 609; J. C. S. 
1886,^50, 783; Chcm. Centr. 1886, 57, 468, Jahf. Chem. 1886, 39, 1631. Also 
called mcthylethylcarbincarbinol acetate. 

15. Ann. 1864, 129, 307; abst. Chem. Ccntr. 1864, 35, 232; Compt. 
rend. 1863, 57, 479. Ann. 1868, 148, 132, abst. Chem. Centr. 1868, 39, 
869; Compt. rend. 1868, 66 , 1179. 

16. J. prakt. Chem. 1800, 98, 242; abst. Jahr. Chem. 1866, 19, 527;' 
Proc. Roy. Soc. 1867, 15, 131; Chem. Centr. 1866, 37, 719. 

17. Ann. 1875, 175, 366; abst. J. C. S. 1875, 28, 627; Jahr. Chem. 1875, 
30, 277; Chem. Centr. 1874, 45, 213; 1875, 46, 149; Bull. Soc. Chim. 1875, 
23 179 

’ 18.' Ann.'chim.,Phys. 1881, (5), 20, 289; abst. J. C. S. 18^il,40,36. 
Ber. 1882, 14, 2630; abst. J. C. S. 1882, 42, 383. Ber. 1882, 15, 2512; abst. 
T. C. S. 1883, 44, 309; Jahr. Chem. 1883, 36, 190; Bull. Soc. Chim. 1883, 
39, 510. Compt. rend. 1882, 95, 648; abst. Ber. 1882, 15, 2512; J. C. S. 
1883, 44, 178; Jahr. Chem. 1882, 35, 797; Bull. Soc. Chim. 1883, 39, 328, 
610; Chem. Centr. 1882, 53, 758. Ann. Chim. Phys. 1884, (5), 30, 81; abst. 
J, (2. S. 1884, 46, 726. See also N. Menschutkin and D. Konow^off, Ber. 
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the solvent properties for cellulose esters being first disclosed by 
J. Stevens in 1882.^ Since that time the amyl acetates, especially 
the isoamyl esters have probably been the most important of the 
high-lK)iling direct cellulose nitrate solvents. 

Amyl acetate is usually prepared by the original^ method of 
W. Wilson^ consisting in the interaction of calcjpm acetate with 
fusel oil in the presence of a dehydrating agent (sulfuric acid). 
The C. Darzens method for esterification of alcohols by halogen- 
hydrogen acids;® of H. Fournier by reacting upon organomagne- 
sium compounds with acetic anhydride;^ the catalytic prepara- ^ 
tion of fatty acid esters in the wet way;'* and the procusses of 
C. Tischenko and H. Plauson;*^ L. Paget,’ I). McIntosh,'* and 

1884, 17, 1^161, abst J C S 1884. 48, 1110 I) KonowalolT, Zts physik 
Chem. 1887, 1, 03, abst J C vS 1888, 54, 340, lO').'!. Chcni Centr 1887. 
58, 405; 1888, 59, 270; Jahr Chem 1887, 40, 1204, 1888, 41, 28 Kor the 
dissociation of tcramyl acetate in the presence of rough substances sec V 
Meyer and G. Pond, Her 1885, 18, 1023. abst. J C S 1885, 48, ia33. Jahr 
Chem. 1885, 38, 223, Pull. Soc Chim 1880, 14, 800 

10. Ann. 1875, 179, 348; abst Chem Centr 187(), 47, 300, J C S. 
1870, 29, 545. Also called dimcthylethylcarbinol acetate 

20. M. Berthclot, Compt rend 1870, 83, 414 L Bolt/.maHn, Pogg. 
Ann. 1879, 157, 457. R. Bunsen and H Roscoe, Pogg. Ann 1857, 100, 81. 
P. Champion and H. Pellet, Compt rend. 188.3, 77, .55 R Clausius, Pogg. 
Ann 1857, 101, 338. P. Favre and Silbermann, Ann Chim Phys 1852, 
(3), 34, 44i. R. de Forcrand, Compt rend 1883, 77, .55 C Guldberg and 
P. Waage, J. prakt Chem. 1879, 19, 00. H. v. Helmholtz, Mathcmat. u 
naturwissen. Mitt. Berl Akad 1884, 07 J. van't Hoff, l{tudes de dynam 
chim Amsterdam 1884, 4. A Lieben and A. Rossi, Ann 1871, 159, 70 
L. Lilienfeld, Aust. P. 47237, 1910 W. Louguinine, Compt rend 1880, 90, 
1279 , 91, 298; 1881, 92, 4.5.5, .526. I Meyer, Die Moder Theoriend. Chem. 

5 Aufl. 1884, 401, 405, 409. L Mayer, Wien, Jahrsb Ober- Realschule, 
Inn. vStadt, 1863, 5, 13. L. Pfaundler, Pogg. Ann 1807, 131, 55, 70. K. 
Pringsheim, Zts. physik. Chem 1880, 3, 154. C. v Rechenberg, J prakt. 
Chem 1880, (2), 22, 15, 21. E Sarrau and P. Vieille, Compt rend. 1881, 
93, 209. A. Schleiermachcr# Wied. Ann. 1889, 38, 340. J. Stefan, SiUungs- 
ber. d Wien Akad. 1875, (2), 74. G. .Stokes, Pogg. Ann. 1854, 110. 619. 
J. Thomsen, Pogg. Ann. 1854, 92, .34 A WiUiamson, Ann. 1851, 7/, 37; 
abst. J. C. S 18.51, 4, 106, 229. See also D d’Halluin, K P. 2515, 1876. 

1. U. S. P. 269342, 1882. 

2. E. P. 4669, 188.5, abst. J. S. C. I. 1886, 5, 249; Bcr 1886, 19, 288. 
See also J.vS. C. I. 1919, 38, 1422, for manufacture in Canada. 

3. Compt. rend. 1911, 152, 1316; abst. Chem. Zentr. 1911, 82, II, 74 

4. Bull. Soc. Chim. 1910, 7, 838; abst. Chem. Zentr. 1910, 81, II, 

1449. See also G. Stadinov, J. Russ. Phys. Chem, Soc. 1916, 48, 297; abst. 
C. A. 1^17, 11, 582. • 

5. J. Senderens and J. Aboulenc, Compt. rend. 1911, 152, 1673, abst, 
Chem. Zentr. 1911, * 2 , II, 440. In this connection refer to Dr. Neumann 

6 Co., Chem. Fabrik G. m. b. H., and J. Zeltner, F. P 466804, 1913; D. R. P. 
Anm. N-13832, 1912; abst. J. S. C. 1. 1914, S3, 845 

6. E. P. 27428, 1912; abst. J, S. C. 1. 1914, 33, 244; C. A. 1914, 8, 18,51. 

7. U. S. P. 494790, 494791, 494792, 494793, 1893; E. P. 7784, 7277, 
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the combination of anhydrides* and alcohols in the prtsence of' 
anhydrous calcium chloride,* have not been satisfactory com- 
mercial methods. I'he steadily increasing cost of amyl acetate 
in recent years has caused much research along lines of ester 
synthesis, the processes of H. Walker,” F. Kaufler,^ W. Mais- 
land,^ Farbwerke Meister, Lucius & Rruening,'^ Neumann & Co. 
G. m. b. H.,® and H. Essex with I. Humphrey,^ and B. Brooks** 
being representative of the general series of reactions whereby 
petroleum hydrocarbons are halogenized, and subsequently 
acetylated in the ])resence of various catalysts. The appearance 
of larg^) quantities of normal butyl alcohol as a by-product in the 
fermentative preparation of acetone by the Weizmann and other 
similar methods undoubtedly will profoundly effect the synthetic 
preparations of amyl esters such as file acetate. 

• Amyl acetate has been found in the oil of Eucalyptus glob- 
ulus’* and in bananas.'" It is a colorless,** optically active,*- refrac- 

iSlKt; al)st. I’roc Ahum IMiarm Assoc IS!)}, 43 , 740 See also li. Told, 
V. S. It dSIOOf), 42X00-1, l.')()20l, 4S;{701 

X S 1017,39, 107;), ahst C A 1017, 11 , lOoX. 

1. Adinmistralion of the Mines of Htichsweiler. I) R. P 2;)2X1X, 
lot)!); al)st. WaK Jahr l!)l 1, 57 , II, 21 , Zts ang Clieni 1011, 24 , XOl , Cliem 
Zeutr toil, 82 , I. 1(H)0 

2 V vS 072!).*)2, lOIO.ahsl J S C I 1010,29, l:)22, F P 4210r)X, 
1010 II. S P 0720o:). 1010, al)s( J S C I 1010.29, 1200 In this eon- 
nection see also A Maihle, Chein Zl^ 101 1. 35 , IX.'), l!)i:), 37 , 777, XOO, abst 
Wag Jahr 1011.57,11.10.1 C S 10 Id. 104 , i. 1200 

• ;) V S P 1HH)(H7. 1014, ahst C A 101 1. 8 , .TilO, J S C I 1014, 
33 , X00;K P 2770. 10 ID, ahst J .S C I lOl.D, 32 , 707, C A 1014, 8 , 200D; 
K P. ;ii;i;). lOl.O.Addn top P 2770, lOl.D.uhst J S C I lOl.D, 32 , 1020, 
C A. 1014, 8 , 7X0, P P 4.M27:). lOi;), ahst C A 1014, 8 , 211 I) R. P. 
Anni K. r);)707, I!)!.'), ahst Knnst lOl.D, 3 , 1X0 

4 V S P I0770XX. I0i;{.ahst C A l!Hl,8,400 KHlhOlD U 8 P 
1102;)17, 1014, ahst C A 1011, 8 , 212:) vSet^ also K I. dn Pont Powd:r 
Co, I<>P 20002, 1012 

T) 1) R P 2X2200, lOi;), ahst C A 1015, 9 , 2420, Knnst 1015, 5 , 
;J0, X1;J 8 C I 1015,34,0X0:1 C 8 1015.108,1,700. 

0 K P. 400X04, lOl.D; ahst Mon 8t'i 1010, 83 , 14, Chem Ztg Rep 
1014, 38 , 5X1, C A 1015, 9 , i:i70 

7. U. 8 P 12.mT]. 1017, ahst. C A 1017,11,25X0 
X U. 8 P 1 107010, 1010, ahst. C A 1010, 10 , 2005 
0 G Bonehardat and Oliviero, Bull 8oe Chiin IXO;), 9 , 420, vSchini- 
inel’s Report, 1004, I, 5D 

10. C. Kle^ier, Amer Perfumer. 7 , 2;i5, ahst C. A. 10 ID, 7 , ^OD. F. 
Rothenhach and L Khtrlein, Dent. E.ssigindustrie 9 , XI; ah.st. Chem. Centr. 
1005, 76 , 1, 1105: Jahr Chem lOOiVOS, II, DoO. 

11 W. 8pring, Rec trav. Chim 1X07, 16 , 1; ahst. Zts. physik. Chem. 
1X!)X. 27 , 170 

12, A. Colson, Conipt rend. 1804, 119 , 65; ahst. Zts. physik. Chem, 
1X05, 16 , 75D 
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• tive^ liquid, readily decomposed by heat,’ and miscible with 
amyl alcohol, and alcohol.^ Isoamyl acetate boils at 
140° at 726 mm.;^ dissolves and N,^ and resins;'^ boils at 
138.0-139° at 75S.Gmm.® and accordinjj to A. de Hemptinne,’" Ban- 
croft," J. Traube,i2 and the author, is difficultly soluble in water. 

1. W. Delffs, Neues Jahr. prakt Chem 1 , 1 . ahst riiem Cnitr ISM 
25 , 274. 

2. K. Klavitsky, Ann 187.5, 179 , 348 I) Konowalow. Her 1887, 20 , 

187. Zts. phy.sik. Cheni 1887, 1 , 63. af^t Chriii. Centr 1887, 58 , 405 
Zts. physik Chem 1888, 2 , 6; abst. Chem Centr 1888,59,270 Zts physik 
Chem 1888, 2 , 387 N Mensclmtkin. Coinpt rend. 1882, 95, 048 Her 
1882, 15 , 2512 Chem News, 1882, 46 , 207. . 

3. B. Moore and H Roof, Proc Roy .Soc 1900, 77 , II, .80, abst Chem 

Centr. 1906, 77 , I, 381 • 

4. H. Pfeiffer, Zts physik Chem 1892, 9, 472, abst ^ahr Chem 
1892,45,201. 

5 J Bolle and P Giiye, J clum pliys 1905, 3 , 39, abst Chem Centr 
1905, 76 , I, 80H, J C. S 1905, 88 , n, 233 See also ] Morgan and I' Owen, 

J. A C. S 1911, 33 , 1720; abst Chem Zentr 1912, 93 , 1, .541 , 

f) G Just, Zts physik Chem 1901, 37 , 351, abst J C S 1901,81), 
ii, 439 

7. P. Dolczalek, Zts physik Chem 1910, 71 , 191 , abst Chem Zentr 
1910, 81 , r, 982. 

8 C Coffignier, Bull Soc Chim 1910, 7 , 104!C 1911, 9 , 51!l, .ab>t 

Chem Zentr. 191 1, 82 , I, 289, 3.55 , 

9 R. Schiff, Ann 188,3, 220 , 110, al)st Jahr Chem 1.884, 37 , 101, 
Chem Centr. 1884, 55 , 482, Bull vSoc. Chim 1 886. 46 , 1 1 , .829 , J C S 1885. 
48 , 717; Ga/. chim ital 1884, 14 , 292, Ber 18,80, 19 , 500, The b pt is given 
as 138° by H. Kopp, Ann 18.55, 94 , 294, Sill Amer J. Sei (2i, 20 , 407, Ami 
1855, 95 , 121, 18,55, 96 , 1.53, 303; Compt rend 18.5.5, 41 , 180, Jahr Chem 
18.55, 8 , 18, Chem Centr 18.5.5, 16 , 110, 709 

10 Zts physik Chem 1894, 13 , ,501 , abst Chem Cditr 1894,65,1, 
1108; J. C. S 1894, 66 , ii, 274, Jahr Chem. 1894, 47 , 285 He found IhaVa 
liter of water saturated at 25° contains in gins the following esteis amyl 
acetate 1 622, amyl propionate 0 908, amyl butyrate 0 505. isobutyl acetate 
6 322, propyl propionate 5.023, methyl butyrate 10 720, ethyl butyrate 
6.862, ethyl valerate 2 .306 

11. Phys. Rev 189.5-I89(i, 3 , 131, 1!)6, 205 He found the solubility 
of amyl esters in water at 20° to be amyl acetate 0 2G , isoaiiiyl acetate 0 2' i . 
amyl butyrate OOOCr. amyl propionate 0 1',. isoamylforinate 0 (the 
latter at 22°). When 5 cc ethyl alcohol in each mstanee was mixed with * 
the cc. of water stated, the cc i.soamyl acetate dissolved is given 7 cc water, 
0.41 cc. isoamyl acetate dissolved; 6 cc — 0 7 cc , 5 cc 1 31 , 3 61 — 3 0, 3 01 - 
4.0, and 2.60 cc water, 5 0 cc isoainyl acetate dissolved 

12. Ber. 1884, 17 , 2304 ; see under ethyl acetate 

13. Unpublished communication, operating upon 100 cc sainj)les of 
amyl acetate b pt 138 6°-138 65° fcorr ) and misnble with 20 volumes 
benzene without opalescence, gave a solubility in water at 17 5° of 0 28'/( 

0 3U/<,i)y volume, as the mean of six scries of determinations Tt will be 
rememoered that commercial amyl acetate contains among other things, 
ethyl, propyl, butyl and amyl alcohols, ethyl propyl, and butyl acetates, 
amyl formate and a trace of water The density will increase with the amount 
of water present, but this is seldom sufficient to cause an appreciable effect. 
The density will increase with increase of lower acetates for the specific gravity 
of the acetates decrease from methyl acetate to amyl acetate, and in isomeric 
acetates from the normal to the tertiary esters. 
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Compared with water it has a density of 0.8837 at 0®, 0i8762 at 
15®, 1 0.8745 at 17.9®,' 0.8561 at 20®, ^ 0.870843 at 20°,' 0.86208 
at 25°, ® 0.8659 at 25®,' and 0.7429 at 138.7®.'^ The dielectric 
constant* electrolytic conductivity,® hydrolysis,’® absorption coeffi- 
cient," molecular rotation" and cohesion," surface tension," sapon* 

1. D. MenddejefT, Compt. rend. 1800, 50, 52, abst Jahr. Chem. 1800, 
13, 7; Chem. Centr. 1800, 31, 177; Chem. Zts 1800, 3, 49, Rep. Chim. Pure, 
1860, 2 , 109. 

2. F. Eisenlohr, Zts. physi Chem. 1910, 75, .585; abst. J. C. S. 1911, 
100, i, 81 ; Chem. Zentr. 1911, 1, 1912; C. A 1911, 5, 1218. 

3. H. Landolt, Pogg. Ann. 1804, 122, .545, 1804, 123, 59.5; abst. Chem. 
•Centr. 1865, 30, 112; Jahr. Chem. 1804, 17, 101 

4. ,V. Polowzow, Zts. physik. Chem. 1910, 75, .520; abst. Chem. Zentr. 
1911. 82, 1. 609; J. C. vS. 191 1, 100, ii. 101 , C A. 1911. 5, 1012 

6. D. Tyrer, J. C. S. 1910, 97, 2024; abst. Chem. Zentr 1910, 81, 1, 
1668; Bull. Soc. Chim 1911, 10, 1205, Chem Ztg. 1910, 34, 309, J. vS. C. I. 
1910, 29, 1195; C. A. 1910, 4, 1509, .3134 

6. F. Thole. J. C. S. 1910, 97, 2001; abst Chem Zentr. 1911, 82, I, 
643; Bull. Soc. Chim. 1911,10, 1208; Chem News, 1910, 102, 328. For the 
optical rotation of amyl acetate see A. Colson, Compt. rend. 1894, 119, 05; 
abst. Jahr. Chem. 1894, 47, 168; 189.5, 48, 2.50, J. C. vS. 1894, 66, ii, 435; Chem. 
Centr. 1894, 105, II, 3.53; Chem. News. 1894, 70, 49. 

7. R. Schiff, loc. cit. For s|). gr., b. pt , refractive index and c.ster 
percentage of the esters used in perfumery and for flavoring purposes, sec 
Pharm. Jt»ur. 1912, Special Issue, p 1 1-13 For densities and specific volumes 
of mixtures of i.soamyl acetate with dibrombenzene and with diphenyl, see 
D. Tyrer, loc. cit. P'or reaction of isoamyl acetate with methyl and ethyl 
alcohol, see T. Purdie and W. Marshall, J. C. S. 1888, 53, 394; abst. Jahr. 
Chem. 1888, 51, 1690; Chem. Centr. 1888, 59, 600 Amyl monochloracetate 
(L. Hugounenq, Bull. Soc. Chim 1880, 45, 328; abst. Jahr. Chem 1880, 39, 
1302; Chem. Centr. 1880, 57, 36.5), and amyl trichloracctatc (A. Clermont, 
Compt. rend. 1883, 96, 437; abst. J. C. S. 1883, 44, i, 729; Jahr. Chem. 1883, 
St, 1031; Bull. Soc. Chim. 1883. 40,302; Chem. Centr. 1883, 54, 214) are 
both excellent solvents of the cellulose nitrates, but their proneness to become 
acid upon standing, precludes their use. 

also E. Beckmann and V. Gerhardt, Zts. physik. Chem. 1895, 18, 
490. J. Bolle and P. Guye, J. Chim. Phys. 1905, 3, 38; abst. Chem. Centr. 
1905, 76, 1, 868. A. Dunstan and P. Hilditch, Zts. Electrochem. 1912, 18, 
187. L. Kossakowsky, Zts. physik. Chem. 189J, 8 , 263. P. Walden, Zts. 
. physik>Chem. 1894, 15, 643. 

8. D. Dobrosserdow, J. Russ. Phys. Chem. Soc 1909, 41, 1104, 1385; 
abst. Chem. Centr. 1910, 82, I. 718, 790. P. Drude, Zts. physik. Chem. 
1897, 23, 308; abst. Chem. Centr. 1897, 68, II, 247. S. Tereschin, Zts. physik. 
Chem. 1897, 23, 308. 

9. A. Ssachanov, J. Russ. Phys. Chem. vSoc. 1911, 42, 1363; abst. Chem. 
Zentr. 1911, 82, 1, 529. 

10. 0. Sulc, Zts. Physik. Chem. 1900, 33, 47; abst. Jahr. Chem. 1900, 
53,818. 

11. A. McBaniel, J. Phys. Chem. 15, 587; abst. Chem. ZenU 1911, 
82, II, 666. 

12. L. Tschugaeff, Ber. 1898, 31, 360; abst. J. C. S. 1898, 74, ii, 274, 495. 

13. D. Mendelejeff, Compt. rend. 1860, 50, 52; 51, 97; abst. Zts. Chem. 
1860, 3, 49; Chem. Centr. 1860, 31, 177; Rep. Chim. Pure, 1830, 2, 109. 

14. T. Renard and P. Guye, J. chim. phys. 1907, 5, 81; abst. Chsm. 
Zentr. 1907, 78, 1, 1478. 
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ificatioft velocity* and other physical constants* have been deter- 
mined with great accuracy. 

Endeavors to produce commercial amyl acetate substitutes 
as in the processes of L. Paget^ and E. Todd^ have not been 
satisfactory. 

The uses of amyl acetate are many and vajied. In addition 
to its application as a solvent for nitrocellulose,*^ celluloid,® elemi,’ 

1. L. Reicher, Ann. 1885, 228 , 2.57, 281; abst. Zts physik. Chcm. 

1894 15 398 . * 

2. R. Abegg, Zts. physik. Chem. 1894, 15 , 231 H Armstrong and 
E. Frankland, Proc. Roy. Soc. 190!), 82 , 588; abst. Chcm. Zentr. 1910, 81 , 
II, 1231. B van Dyken, Rec. trav Chini. 1895, 14 , 100; abst. Zts physik 
Chem. 1895, 18 , 192; see also J. prakt. Chcm 1876, 121 , 501. F. Eiscnlohr, 
Zts. phy.sik. Chem. 1910, 75 , 592; abst Chem Zentr 1911, 82 , 1, 024 P. 
Favre and Silbcrman, Ann. Chim. Phys. 18.52, (3), 34 , 441, abst Zts physik. 
Chem. 1890, 6 , 352. F. Guthrie, N. Arch ph nat 35 ; Proc Roy. Soc. 1869, 
17 , 234, Phil. Mag. 1809, (4), 37 , 468, L'lnstit. 1809, 310; Jahr. Chcm. 1869, 
22 , 142. P. Guye, Zts. physik Chem. 1894, 15 , 043 P. Guyc and A.^e 
Armal, Arch. sci. phys. nat. 1895, 33 , 409, 513, abst. Zts. physik. Chem. 
1890, 19 , 179. P. Guye and L. Chavanne, Bull Soc Chim. 1890, 15 , 177. 

S Henrichsen, Wied Ann. 1888, 34 , 180; abst. Zts. physik. Chem. 1888, 
2 , 548. K Kaiser and L McMaster, J. A. C. S. 1910, 32 , 390; abst. Chem. 
Zentr 1910, 81 , 1, 1420 H Landolt and H Jahn, Zts physik Chem. 1892, 
10 , 320, Jahr Chem. 18!)2, 45 , 473. K. Mmann, Arch Hyg. 27,^60; abst. 
C A 1913, 7 , 2432 K. Meyer, Ann. 1911, 380 , 225; abst. Chem. Zentr. 
1911, 82 , I, 1534 K. Mohler, Compt. rend. 1890, 111 , 187; abst Chem. 
Centr. 1890, 61 , II, 567. L. Morel and K. Terroitie, Compt. rend. 1909, 
149 , 230; abst. Chem Zentr. 1909, 80 , II, 1033. G. Oddo and E. vScandola, 
Gaz. chim ital 1910, 40 , 163; abst Chem. Zentr. 1910, 81 , II, 1.581. W. 
Perkins, J. C S 1894, 65 , 402; abst. Zts physik Chem 1894, 15 , .51X3 See 
also Zts, physik Chem 1893,12,4.33. V Polowzow, Zts physik. Chem. 1910, 
75 , 522, abst Chem. Zentr. 1911, 82 , 1, 009 G de Rossi and A, Sella, Nui^va 
Cimento, (5), 4 , 94, abst Zts physik. Chem 190.3, 44 , 6.38 0. Sackur, Zts. 

physik. Chem. 1910, 70 , 487 ; abst. Chem. Zentr. 1910, tt, II, 888 S. Sminov, 
J. Russ. Phys. Chem. Soc. 1911, 43 , 1; abst. Chem Zentr. 1911, 82 , I, 1083. 
E. Terroine, Biochem. Zts. 1910, 23 , 451; abst Chcm Zentr. 1910, I, 1155. 
V. Vcrmorel and E. Dantony, Compt. rend. 1910, 151 , 1144; abst. Chem. 
Zentr. 1911, I, 500. S. Young and C. Fortcy, J. C S 1903, 83 , 45; abst. 
Chem Centr. 1903, 74 , I, 431. vSee also J. C. S. 1807, 19 , 485. .l.Brown, 
J. C. S. 1906, 89 , 311; abst. Chem Centr. 1906, 77 , 1, 1087. 

3. E. P. 7277, 1893; abst J. S. C. I. 1893, 12 , 020 He also esterifies 
a mixture of acetic and salicylic acids with methyl, ethyl and amyl alcohols, 
producing a mixture of methyl, ethyl, and amyl acetates and salicylates. 
The co.st of such a mixture must be greater than amyl acetate if substantial 
amounts of salicylic acid is used without a corresponding increase in desirable 
properties. E. P. 7784, 1893; abst. J. S. C. I. 1893, 12 , 701. He claims 
the distillation of methyl, ethyl and amyl alcohol with benzine and an acetate 
or ac^c acid results in a solvent which is superior to a mere^ixture of methyl, 
ethyl and amyl acetates with the same benzine. This, however, is not so. 

4. U. S. P. 384005, 1888; 428654, 1890; 450264, 1891 ; 483701, 1892. 

5. M. Waterhouse, Bull. Soc. Fran?. Phot. 1889, 5 , II, 116. W. 
Theodorovic, E. P. 949, 1896. Wilson and Storey, E. P. 491, 1885; abst. J. S. 
C. I. 1886, V35. 

6. H. Trimble, Amer. J. Pharm. 1887, 59 , 275; Schweiz. Wochenschrift 
f. Pharm. 25 , 344; Chem. Centr. 1887, 58 , 1456; Jahr. Chem. 1898, 51 , 819; 



2492 


T1CCHN()I/)0Y 01^ CRUvUIvOSE IvSTRRS 


copal/ cellulose ester plastics/ it4ias been extensively employed 
in lacquers,' hardening skins,' deodorizing petroleum,' soaps' 
and peat,’ as a constituent in color photography' and in bronzing 
compositions.^ In polishing compositions, “* two-liquid dry batter- 
ies,'’ pharmaceuticals,'’ stearin solvent" and other solvent uses,'' 

Haver Ind GewerlK.‘f)l IH87, 19, OnK, Pharm. J. Trans (3), 17, 1054; abst. 

lahr Cheni 18H7 40, ir){)2 U vS. P. 2()1)34() (see Celluloid vs. 

Kc 'llbr A.„c.r J Phann. 1««7 59 ai:), 

7. J Matray.F.P. 477294, 1914; abst.J.h C I tt 

Hull yoc Chim 1902, (3), 27, .549, abst Cliem Centr. 1902, 73, 11, 
li;3-J S C I 1902, 21,91 H. Hull Sw. Cliiin 19();i, (3), W, 5.51 ; abst. Chem, 

r lom 71 H ‘>4(i T S C. I. 1903, 22, 80H Hull vSoc Chini. 1905, 

ClV'aS lG‘f ’abst Chein ('ent'r 1905, 76, 1, (>(«), J S C 

c'i,ta ' m :. C), 35, 1 14 a, ubst. j s c. . urn , ■ b« s». 

Chim. I!ll)7, (4), 1, liai, al.st Jahr « jSl- 7 

Chiin llirei, (41, 5, 2MI, abst J .S, Cl. M, 4. 0, Z aii^ r A 

22 18.54 Chem. Zeiitr 1909,80,1,14/8;] C . S 

19(17 3 913' 1908, 2, 902, 1895, 2022, 1909, 3, 2002. For solubility deter- 

StUm; '4 Zl a,’..! other resms m amyl acetate and other solvents see 

" W. Beatty, Aust P. «««>«. Wia. K- P >?822, 1912, 1IM99, 1913. 
If. p 447(M.'i,ahsl C.A '•'■I '”'4, 8, .5<2 im 9,3. . . 

H. llronnert and I . SehUimlwrKer, P, P. W.W, 1^ h. W. Clark 

C P P 30 34 SHevens, ll S 1- 209340. 13S2 .393335, 1S97; 610728, 

1898 Kee also R. Schu|.|d.a.is, 1' S. P 314818. Iv Flaherty U, S. I. 

1341710. 11. Trimhle, Pharni J. Trans (3), 17, 10.34; ahst. Jahr Chem. 

''^^'4^’ZLtinann, Iv P. 10810, I911;2!»97. 1912; ahst. J. ,S. C, 1. 1912, 

I'i ’'K'’'ch!;rhmmeaux, F. P. 3.34884, 1905. I,. Stouvenaut, K. P. 326037, 

''■’®'6 A. Janonsek, Iv P. 231 17, 1910; F. P. 422732, 1910, ahst. J. S. C, I. 

1911, 30, 359 /.sKn. (, y ,, ,^3572; ahst ^entr Akk. Teeh. 

8 T Ilamhereer, K P. 15775, 1911. J. Christensen, F,. P. 2.^19, 
1913;' 13200, 1914. abst J vS. C. I. 1914, 33, 1220^1915. 34, 199; J. vS. C. 
Ann. Rei 19U). 1, 307.^^^^^^^^ ^ ^ ^ ^ 307, 484 

10 R Hro’wii Fe P. 18134, 1915; abst. C. A. 1917, 11, ^^94. /.. F.llis. 

U. S P. 999491, 1911. W. Rofley and M. K/- 27;%^- ^.^3 

11 C. Torley and 0 Matter. F. P. 4.57843. 1913 abst J. S. C. I. H)13 

32, 1003; K. P. 0451, 1913; absd J. vS C I f ' ' 

PHKPabst Le Rev. elect 1904, 2, 4(); Centr Akk 19()4 5, 23(3 

"12 Anon, Lab. Rep. Med Ass/k. 

T Harrinirer U. S. P. 1009030, 1911; abst J. vS. C. I. 191L JW, 
14.59;' K. P. 1903.5.,1905; abst. J. vS. C. I- ’ 

1914; abst. C. A. U)14,33,;877;Kunst. 1914.4,20^^^^^^^ 

14. British Thomson- Houston Co., h- ^ p p 

F P 25081 1905. G. Guittct. K. P. b/W. 100/ ; ,090 

C. Koeltnitz, D. R. P. 101830; abst. Wag. Jahr. 100/, 53, II, o22. G. Heyl 
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amyl acetate finds useful employ men t. The utili/alioii of 
this ester in the processes of C. Kllis/ II. DuK^onr.- C. (hiiltet,* 
R. Hense,^ E. Armstrong,^ E. Ohr/’ W. Stevens,^ S. Ilerinaim,' 
A. Rousseau,^ K. Hartmann'” and P. Ward" are typical examples 
of usefulness. In connection with the uninfianimaUc cellulose 
esters, amyl acetate has been proposed as a ])rei«ipitant for cellu- 
lose formate'^ and acetate,'-' cellulose esters both soluble" and 

and T. Baker, K P 100.55, 1015 VcreiiiiKUe (ilaii/stolT I'ahrik , Swiss P 
,')5777; Belg P 2:318, "ilt, 1011, Can P i;311()l. PMI.ahst J S C I P.lll, 
30, m, 015, 741, 888, C. A 1011, 5, .‘CllO, 1012, S, 'MSS, Kimsi 1012. 2, • 
2.')."), :30;3 J Kessler, V S P 70.S040, 1002, ahst J S C 1 1002. n, 1215 
T Durran, J Chem Teehnologv, ahst Clieni and Dtug 1010, 88 , 18I , .ihst 
C A 1010,11,1070 K Thole, J C vS lOlO, 97, 2.‘)O0, .ihst C*liem Zeiiti 
1011. 82, I. 04.5 P Sparre. V S P 120007;3. 1018 1) Tvrer, ] C S 

1010, 97, 2027, ahst Chem Zentr 1011.82,1,00!) A (', AinhnfalH , F P 

4.')0022. 1015; K. P 17.')2:3. 1015, ahst J S C I 1015.32,1105 A CKipp. 
r S P 1280,590, abst C A 1018,12,2087 • 

1 U S P 817141. 1005, ahst J S C I lOlMi. 25, 451, Mon Sei 

1007, 67, 57 r S P. 870.504. 1008. ahst C A 1008, 2, 1.500 

2 K. P 125.50, 1007, ahst J. S C I 100,8.27,0.8.5,0 A l!)00, 3, 2.50 
F P .502.505, 1008, ahst Mon vSci 1010,73, 107, J S C I 1008.27, 1202 

5 F. P .507080, 1000; ahst J .S C I l!)00. 25, 1220, C A 1007, 1, 
1702 First Add. dated Mar 18, 1007, to F P .5070.80, 1000, ahst Ji S C 1 
1007,26, 1020 K P 0717, 1007. ahst J S C I 100.8. 27, .50 

4. H P 14071, 1007, ahst J S C I l!)0.8. 27, ?I0. C A 1000,3,1510 

5. I{ Arm.strong, r S P 104122!), 1012, ahst C A 1!)12. 6, .5100 

0 K Ohr and 0 Schlegel, F P .50.5.502, l!*00, ahst J S C I 1000, 
25, 897. 

7 K P 4.500, 1008, ahst J S C 1 1!)00, 28, .581 , C A 1 00!). 3, 2.581 

Soc industrielle de Cellulose, I) R P 141510, 1!)02, ahst Chem Centr 100.'j, 

74, I, 1104. Jahr Chem 100.5, 56, 1020; Zts ang Chem 1005,16, 425 • 

8 U S P 1008,5.52, 1012, ahst C A l!)12. 6, :101 

!) A Rousseau, F P .585002, 1!)()7. ah-.t J S C I 1008, 27, ;150 

r. S P 0004.57, 1009, ahst J S C I l!)00, 28, 1.57, C A l!)0'), 3, 100:j 

10 1) R P. 244.500, 1010, ahst. C A 1012, 6, 2:3.5!) Iv P 10810, 

1011, ahst J S C I 1012, 31, 82. C A l!)1.5, 7, 280 

11 P Ward and 1* Gregory, F P 8481, 1800, .ihsl J S C 1 1.800, 

9, 8!)5 It has been proposed by C. Du Motay and A Rossi (K IC*12^1, 

1880) to increase the safety in the transportation of Iniuids like amyl aeet.ite 
by rendering them uninflammable by saturation with sulfuioiis acid, the 
latter being subsequently expelled by gently heating the solution 

12 K P .50!). 1011, ahst J vS C I 1011,30, 484 I- P 421021, 1011, 
abst J vS C I 1011.30,741. F P.29240, 1010, ahst J S C. I 1!)11,30, 
888, C. A 1911,5, ,5.540 F. P 42.5774, 1010, ahst J S. C I 1011,30,015 
D. R. P. 249.5.5,5, 1010; C A 1012, 6, 518:3 Swiss V .5:3777, ahst. Kunst 
1!) 12, 2, 2.5.5, Belg P 2518.5:3, 1011. Anst P .54512, 1012, ahst Kunst 

1012, 2,^303. Can. P. i:34104, 1011. For action of amyl forwate on cellulose 
esters see U. vS P. 9(M200. 1008, abst J S C I 1008, 27, 1202 F. P 4.507, 
10fH3, abst. J S. C I. 1907, 26, 140. I) R P 17.5004, 1005, ahst. Zts ang 
Chem 1!)07. 20, 401. U. S P 888510, ahst J S. C. I 1008, 27, 08.5; C. A. 
1908, 2, 2800. F. P. .592, 1007; abst. J. S. C. I 1908, 27, 75, C. A 1!)08, 2, 
2018 D. R. P. 109782, 1904. D. R. P 182775, 10(44; abst. Zts. ang Chem. 
1907, 20, 2090. K. P. 1448:3, 1903; abst. J. vS C I. 100:3, 22, 1.545 

13 1). R. P. 21051!), 1907; abst J S C. I. 1909, 2S, 812, Zts ang. Chem 
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nsoluble^ in amyl acetate having been described and patented. 

As a standard in photometry, amyl acetate was first proposed 
in 1883 by V. von Hefner-Alteneck and was subsequently de- 
veloped by himself,^ H. Bunte,^ A. Bannow,^ K. Brodhun,*^ 
Dreschmidb® D. Coglievina,’ J. Elster,® Hasse,^ H. Kriiss,^” L. 
1909, 22 , 1620. 

14. F. P. 375092, 1907; abst. J. vS. C. I. 1907, 2 «, 877. 

1. U. S. P. 734123, 1903; abst. J. vS. C. I. 1903, 22 , 961; Mon. Sci. 

1903, 60 , 173. D. R. P. 153:350,,190l; abst. Zts. ang. Chcm. 1904, 17 , 1697; 
Chem. Centr. 1904, 75 , II, 625; Jahr. Chem. 1904, 57 , 1168; Chera. Ind. 
1904, 27 , 5,38; J. C. vS 1904, 66 , i, 8.5,3 U. S. P 790.565, 1905; abst. J. vS. C. I 

ol905, 24 , 686. I). R. P. 1.59.524, 1901; abst. Chem. Centr. 190.5, 76 , II, .527; 
Zts. ang, Chem 1905, 16 , 1636; Jahr. Chem 190.5^08, II, 984; J. C. S. 1906, 
90 , i, 6. E. P. 21628, 1901; abst J S. C. I. 1902, 21 , 870. F. P 317007, 
1901; abst. J«S. C. I. 1902, 21 , 870; Mon. .Sci 1903, 60 , 51. Aust. P. 31391. 
It. P. 62042. 1901. 

2. J. Gasbel. 1884 , 27 , 766; abst. J. Cas Light. 1886, 47 , 12.54. J. 
Gasbcl. 1887, 30 , 489; 1903, 46 , 35, 348. Elektrotech. Zts. 1884, 5 , 20; abst. 
IViibl. Phys. 1884, 6 , 504; Chem. Centr. 1884, 55 , 661. He investigated the 
efTect of impurities in the amyl acetate on the photometric power (J Gasbel 
1891, 34 , .349; abst. J. Gas Light. 1892, 59 , 295; J. S. C. 1. 1891, 10 , 909; 
Jahr. Chem. 1891, 44 , 2786) and gives results for admixture of diamylene 
2%, alcohol b%, castor oil 4%, isobutyl acetate \0%, amyl alcohol 10^^), 
and alcohol 50%, with amyl acetate to make 100%., and found that small 
amounts «of impurities do not affect the illuminating power of the amyl 
acetate to any great extent. For examination of amyl acetate for suitability 
as a photometric standard, see J. Gasbel. 1891, 34 , 266. For comparison of 
spermaceti candles with the Hefner light, see J. Gasbel. 1891, 34 , 432. See 
also J. S. C. 1. 1891, 10 , (i8.5. The illuminating power of other esters as com- 
pared with amyl acetate pure as 100 is given by Hefner as follows (J. Gas 
Light. 1887, 50 , 16) —amyl valerate 103, amyl formate 101, isobutyl acetate 
99, isobutyl formate 97, ethyl acetate 24. It shows that quite differently 
constituted substances will bum with about the same illuminating power. 
For the amyl acetate photometric experiments of A. Voller, see Elektrot. Zts. 

1891, 12 , 122, 177. For obituary of Hefner-Alteneck see J. Gas Light. 

1904, 65 , 85. For a description of Harcourts standard pentane lamp sec 
Deut. Industrieztg. 1888, 2,56; Industriebl. 1888, 335; Chem. Tech. Rep. 
1888 27 II 82 

3. ’ J. Gasbel. 1886, 29 , 1022; l,S9l, 34 , 3V2, 515. J. Gas Light. 1884, 
^ 44 , 303^; 1887, 49 , 201. 

4. J. Gasbel. 1891, 34 , 509; results of the technical examination of 
amyl acetate for suitability in the Hefner lamp. 

5. Elektrochem, Zts.; abst. J. Gas Light. 1909, 107 , 312. Comparison 
of Hefner, Carcel and Harcourt ixmtanc lamps. 

6. J. Gasbel. 1891, 34 , 512; abst. J. Gas Light. 1891, 56 , 572; Chem. 
Ztg. Rep. 1891, 15 , 313. For standardizing the Hefner lamp see J. Gasbel. 

1892, 35 , 428, 431; 1893, 36 , 341. For source of supply of officially stand- 
ardized Hefner lamp see J. Gasbel 1893, 36 , 4,50. 

7. J. Gaskel. 1891, 34 , 129. See also W. Butterfield, J. Haldjne and 
A. Trotter. J. S. C. 1. 1941, 30 , 1005. 

8. J. (ksbel. 1889, 32 , 733; comparison of spermaceti candle and 
Hefner lamp. 

9. J. Gasbel. 1891, 34 , 518. For sensitometric use of the amyl acetate 
lamp, see E. English, Phot. Mitth. 1901, 36 , 157; Jour. Phot. Suppl. 1901, 
46 , 43; Phot. Centr. 1901, 7 , 268. 

10. J. Gasbel, 1900, 43 , 705; abst. Wag. Jahr. 1900, 46 , I, 72. For 
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Lowenl^rz,^ 0. Lummer,* 0. Lummer and K. Brodhun,* E. 
LiebenthaV Eaporte,'^ F, Martens,® C. Paterson,^ W. Schiele,® 
H. Strache,® and W. Williams, and others. ' ‘ Amyl acetoacetate, ‘ ^ 
comparison of Hefner lamp with the Carcel lamp of Laportc, see J Oasbel. 
-4898, 41 , 625. H. Kniss (J. Gasbel. 1887, 30 , 817; abst J Gas Light 1887, 
SO, 791; Centr. Elektr. 1887, 8, 017) has described an apparatus for facilitating 
the measurement of the height of the flame of the amyl acetate lamp 

1. J. Gasbel. 1890, 33 , 659, 1891, 34 , 509 tie com<)ared the luminosity 
of various commercial amyl acetates (J Gasbel 1891, 34 , 510), and their 
effect on the standardization of the Hefner lamp (J Gasl^cl 1891, 34 , 489, 
509; abst. Chem Ztg. Rep. 1891, 15 , 512). *For detailed directions for stand- 
ardizing, see J Gasbel 1891, 34 , 431, also report of Physikalisch-Technische 
Reichsanstalt for 1901 on certification of these lamps with optical flame 
measurers, compensating wicks and sighting eyepieces (J. (Lis Light 1902,’ 
W, 397), and the report of H von Helmholtz. J (ias Light 1893,6^^81. 

2. J. Gasl)el 1889. 32 , 768, 1890, 33 , O.W 

3 Comparison of the German Verein candle and the Hefner lamp, 
J Gasbel 1890, 33 , 315, 319, 571 , Instriiin Kiinde, 1890, 10 , 1 19 

4 J Gasbel 1887,30, 811. Centr Elektr 1887. 9, 614, J ('»as 
Light 1896. 67 , 124 For exhaustive comparison of Hefner, llareoiirt and 
Carcel lanijis, see E Liebenthal, J Gas Light 1906, 95 , 102, abst J S C J 
19(K>. 25 , 716 

5 According to J Gas Light 1907, 99 , 315. 1 Caicel = 10 75 Hef- 
ner's = 0 98 Vcmon-Harcourt 1 Hefner = 0 093 Carcel = 0 0915 Vernon- 
flarcourt 1 Harcourt = 1 02 Carcel = 10 95 Hefner’s 

6 Verb. dent, phys ges 1900, 2 , 108; abst J Gasbel 1900, 43 , 

582. Sec also] Gasbel. 1891, 34 , 265 * 

7. J. Gas Light. 1907, 99 , 232, 313 As the result of an extended 
scries of comparisons, Paterson concludes (Nat Physical Lab , Collected 
Researches. 1908, 3 , 49-96, abst J vS. C I 1908, 27 , 553) that the Hefner 
and pentane lamps are much more constant than the Carcel lamp, and that, 
as between the pentane and Hefner lamps, the whiter light of the former 
(11 times that of the Hefner), together with its greater ease of adjustment 
when making observations, greatly outweigh the advantages attaching to 
the Hefner lamp by reason of its simpler construction and the smaller corric- 
tion required for changes in barometric pressure 

8. J. Gasbel 1889, 32 , 759; 1890, 33 , 593, 596, Jahr Chem 1891, 44 , 
2784 For comparative experiments Iwtween the Siemens Hefner lamp 
and the Kruss-Hefner I.amp, see vS Schiele, J. Gasbel 1890, 33 , 593. 

9. J Gas Light 1911, 115 , 35S; he devized a method of facilitating the 
setting of the height of thejflame in the Hefner lamp For determination in 
amyl acetate of the total radiation, the ratio of the light radiation to 
radiation by means of a compensating pyrheliometer, see J, (ias Light. 1902, 
80 , 1465. 

10. J. S. C. I. 1885, 4 , 262. See also E. Ott and W. Butterfield, J. 
Gas lighting, 1915, 132 , 378; abst. J. S. C. I. 1915, 34 , 1237. 

11. H. Bunte, J. Gasbel. 1886, 29 , 1022. E. English, Phot. Corres. 

1901, 38 , 324; Archiv. Wiss. Phot. 1901, 9 . 279. Nichols, Electric World, 
44 , 474; abst. Fort, der Elektrotech 1904, 18 , 748. J. Schiele, J. Gasbel. 
1890, 33 , 591. F. v. Hefner-Alteneck, J. Gasbel. 1891, 34 , 349; Electrotech. 
Zts. 1801, 12 , 177, 194, 323. A. Voller, Electrotech. Zts. mn, 12 , 122, 193. 
A. Bannow, Electrotech. Zts. 1891, 12 , 205. L. Ivoweuhei^, J. Gasbel. 1891, 
34 , 594. Electrotech. Zts. 1884, 5 , 20. J. Ga.sbcl. 1884, 27 , 73; 1886, 29 , 3; 
1887, 30 , 489. Jahr. Chem. 1891, 44,2784,2786. Zts. Instrumentenkunde, 
1893, 258; abst. Wag. Jahr. 1894. 40 , 3, 150. J. Phot. Suppl. 1901, 48 , 43. 
Phot. Centr. 1901,7,268. . 

12 . C. Borgmeyer, U. S. P. 507964, 1893. Cf. G. Ponzio and 0. Prandi, 
Gaz. chim. ital. 1898, 28 , II, 279; abst. Chem. Centr. 1898, 09 , II, 966. 
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chloracelate' atid acetosalicylate^ have been patented f.s cellu- 
lose ester solvents. The assay of amyl acetate has been well 
worked out.^ 

Alkyl Esters. Other alkyls with paraffin acid radicals 
have not proven of ecpial technical value to amyl acetate/ although 
amyl formate-' has been commercially used. The notes below 

1. 0. Animl! 1'. S P. :i7ll)21, 1.SS7, Wag Jahr. 1884, 30 , UC4; 
T. A, C. vS. J887. 9, 171) 

2. 1 . Paget. Iv P. 7277, 181):{. abst J S C 1 181)3, 12 , 020; Jahr. 
Chein 181)3. 46 , 888 

N CherchelTsky, Caout el Gutta-percha 11)13,10,7375, Mat. Grass. 
•11)13, 6 , 3103. ahst J S. C I. 11)13, 32 , 01)5, C A 11)13, 7 , 3022, Kunst. 11)14, 
4 3;i /). Gros, Arch, exper. Patliol Pharm 62 , 381), ahst. Chem Zentr 

1010, 81 , I. 11)83 A. Hauitnehnati, I'arhen-Ztg 18 , 2594, abst. C. A. 1913, 

7 4081. Ivf Poleiiske, Arbeit Kaiseil ('icsundh Amt. 6 , 294, 303; abst 

Chetn Ceiitr. 1890, 61 , II. 179, 038. II Wolff and B Rosumoff, Karbcn 
Ztg 18 , 2041 , abst. C A 1913, 4081 h'or additional data on amyl acetate 
see h: Vogel. D K, P 53078, abst Her 1891,24, 134 R b Bouveault and 
(4 Blanc, Comiit rend. 1903, 136 , 1070, abst Chem Centr. 1903 , 74 , H, 
418, Compt. rend, 1903, 137 , 00, abst Chem Centr 1903 , 74 , II, 551 b 
Caiiletet and 1'' Colardean, Compt. rend 1888, 106 , 1031; abst. Zts. physik 
Chem 1888,2,550 h', Kanller, Iv P 3133, 1913, Addn to It P 2779,1913, 

abst J S C 1 1913, 32 , 1029; C A 1914, 8 , 789. I) Konowalow, Zts 
l)hvsik Chem 1887,1,03 Her 1885, 15 , 2808; N Menschutkm Ber 1882, 
15 2512? Ann 1882, 211 , 178, W. Nernst and C Hohmann, Zts physik 
Chem. 1893, 11 , .V»2 K. Todd. U 8 P 4.50204,1891. Poly. Notiz 18.52, 
7 , 207, Mon Phot 1889.28,59 

4 A Tempere, li P 10772. 1894 l-'or the use of organic esters of 
the fatty series as motor fuels, see Soc d’Htude du Carburol, P P 401520, 
1913, and addition of I'Vb 25, 1914; abst J S C I 1914.33,191, 1915,34, 
20; C, A. 1914,8, 2790 

5. L. Kossakowskv, 'Is physik Chem 1891. 8 , 20l P. Krais and 
'I’fie Bradford Dyers Association, Md 1) R P 212095, 1907, Chem Ind 
190*.), 32 , 5;]8; Chem Ztg Rep 1909, 33 , 472; Zts ang Chem 1909, 22 , 
1800 Chem Zentr 1909, 80 , 1 1. 003. C. A 1909,3,2757 U. S P.8,34913. 
1900- J 8 C 1 1900, 25 , 1114, C A. 1907, 1 , 499. F. P. 351844. 1905, J. 

8 C l 1905, 24 , 889; Chem. Ztg 19(Hi, 30 , 178, Wag. Jahr. 1909, 55 , II. 

408 Zts Par!) Ind 1900, 5 , 20, Text Parb. Ztg 1900,4,105 K P 18742. 
1904 I 8 C 1 1905, 24 , 880 H baudolt. '^ts. physik. Chem 1891, 7 , 

26,0.52 A be Due. Compt rend 1912,155,200 8 Nadejdine, 

Zts. iihysik Chem 1891. 7 , OtHi. Ivxners Rep d Phys. 1887, 23 , 0.39. P. Paw- 
lewski, Ber 188:1, 16 , 2)1:13, Zts physik Chem 1891, 1 , 000 H. Pfeiffer, 
Zts physik. Chem 1892. 9 , 171, 474 R. 8chiff, Ann. 188,3, 220 , 100; J. C. 
8 1883, 44 , 10-14, Zts Chem 1899. 30 , 44. Chem Centr. 1883, 54 , 7.38, Jahr 
Chem. 188:1, 36 , 03 As far back as 1805, a method of obtaining formic acid 
from amyl formate was patented by A. borin. P. P. 08.595, 1865, Bull. 

8w Chilli 1800, (2). 5 , 7, 12. ]. prakt Chem. 1800, 97 , 108; Compt. rend. 

1805 61 , .382. .385, Instit 1805, 2‘)‘), Zts Chem 1805, 8 , 092; Dmgl. Poly. 
1805.’ 178 , :100, Chem. Centr 1805, 36 , ItKH, 10,50; Chem. News. 1^65, 12 , 
149- Jahr Chem 1805.* 18 , 297 O. vSehumann, Wied. Ann. 1881, 12 , 41; 
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indicate sources of principal information conccrnin.u mc-tliyl' 
^soamyl foAiiate dissolves in 1(K) cc water at 'J2' For soluhihlv of ini\- 
lures of amyl acetate and amyl formate m aqueous alcohol, see W H.mcioll, 
Phys. Rev. 1895 -Dti, 3, Idl, 19(1, 205. J C S 1S97. 72, n, l.'lt.Cluin Cenlr 
1897. 6«, r, 152, Jahr Chem 1890.49,21. Pull Soc Chim 1897, i.O, 18, 05!i 
C Young, Proc. Chem Soc 1902, 81, 777, Phil Mag ISS5, i5). 20, 515. Zts 
jihysik. Chem. 1887, 1, 420, Zts physik Chem 9M):{. 43, 125 Sic aho 
Spec l)-20, May, 1918 (Hntish) R Abegg, Zts jihvsik Chem 1.S91, 15, 
2,42 W Bancroft, Phvs Rev 1895 90,3,1.41.190.205 A Belial. I) R 1* 
114105, 1899, Chem iud 1900, 23, 171 . Zts aug Chem l'.»f)0. 13, 8.40, Chem 
Ztg 1900, 24, 2.79, Chem Centr 1900, 71, 1. 7.*)0. Mon Sn 1901, 57, 47 
F P 2891.40. Aust P 1.401 I) R P ll.-).4.4l. 1.899. Chem Iud 1901.24, 
02, Zts aiig Chem 1900, 13, 1212, Chem Z«; 1900, 24, 1001 . Chem Cinti 
1900, 71, 1141, Mon Sei 1901,57,98 F P 121.77.1.899.1 S C 1 1900. 
19, 557 In this connection see A Behai. Compt lend 189!I, 128, 1 100, 
129, 081, Chem News. 1899 , 80, 22, 2.75 Accoidmg to A WollT M’ S P 

104987.7. 1912, abst J S C I 1912, 31, 10.74, Mon Sit 1914, 78, Sl.^Joimic 
esters aie obtained bv heating imxturts of an .ilcohol with sodnyn loim.ite 
and bisulfalc and distilling the product Foi ivample, a mixtuii of .88 gm 
of tsoamvl alcohol, 08 gm sodium furm.ite and 210 parts so(hum bisiilfate 
are lieatid for about ten houis at a temjieiatnre of about 100 ’, the mixture is 
then cooled to about .70‘’ and the amyl form.ite ihstilled oil at (h.it tmipeia 
tnre by lowering the jiressure to 10 or .70 mm F I'K.issir. Ann 188.5. 218, 

8. 402, abst Chem Centr 1.8.84 , 54, 200 W Biuikei, Aust P Anm A 9.7ro. 
1909. abst Kunst 1912, 2, .420 J Bruhl. Zts phvsik Chem 1.891,7,100 
Iv Comady, Zts physik Chem 1.8.89,3,210 P Dinde, Zts phvsik Chem 
1897, 23, 408 R Ciarteumeister, Ann 1.88(), 233, 2.7.4, Chem Ciutr 1.880, 
57, 0.7.8, Jahr. Chem 1.8.80,39,72,] C S 1.8.80,50,900 Zts jihvsik Chem 
1891,7,470 J (Hailstone,] C S 1.891,59, 29.7 (' (luldberg, Zts ^)hvsik, 

Chem 1900,32,122 C ]ust. Zts phvsik Chem 1901.37,4.71 ('. K.ihl- 

Iiatim, Zts physik Chem 1.898, 26, 0.72 H Kopp, Ann 1815, 55, 184 
See also F Chapman and M Smith, J C S 1.807. 20, .77'.», Chem Ceiiti 
18()8. 39, .4.48, Chem Zts 1.808, 11, 172, 1.8(, 9. 12, 442, ] pr.ikt Chem 1.808. 
104,419, Bull Soc Chim 1.80,8, (2). 10, 201 , ].dii Chem I8i;7, 20, 517 

1 R Abegg, Zts phvsik Chem 1.891, 15, 219 S Ariheimis, Zts 
physik Chem 1,887, 1, 2.89, see also F Hageub.ich, Pogg Ann 1800. 109, 
4.8,7^ VV Ostwald, Zts plixsik Chem 1.8.87,1,98,1' Kohlnuisch. Wied Ann* 
188.), 26, 101 , A. Siirung, Pogg Ann 1.870,159,1 Mem rAe.id Sc Suede 
188.5, June 0. A Behai, C ,8 P 04.8.7.80 C B.udv .ind l< Bordet, Chem 
Tech Rep 1,879.18,1.412 F Barmwaler. Zts physik Chun 1899,28,121 
F. Beckmann and C. Fuchs, Zts physik Chem 1,89,7, 18, .705 M Berthelot 
and M Deleiiine, Compt rend 1900, 130, 104.7, abst Zts physik Chem 

4 19(K), 35, 109 M Rerthelot*and ] ()gier, Ann Chim Phys 1881, (5), 23, 
20.7; abst Zts physik Chem I.StlO, 6 , .419, 1.895, 18, 51:5 P I riulC,*^*iw 
physik Chem 1890,23,408.1.899,30,47 ] Dnclaux, C S P 1127871, 

191.7, abst. C A 1915, 9, .SOI, F P 240.7, 1914 Bilg P 24.7.7.42, 1912 

F Flsasser, Ann 188.4, 218, 402, abst Chem Centr 18.84, 54, 480; Zts physik 
Chem 1891, 7, .470 H Fuler, Zts physik Chem 1.899, 31, 244; 1901, 36, 
408. p Favre and vSilbermann, Ann Chim lOiys 1.S.72. (4j, 34, 441, abst 
^ts physik Chem 1890, 6 , 449 R (iartenmeister, Zts physik Chem 
,'!!!■ 151, 474, Pogg Ann 

I860, 109, 4.8.5; Zts physik. Chem 1887, 1, 2.85 H ('.oldschmidt and A. 
Mcssersc#imitt, Zts physik Chem 1899,31,215 C Guldbefg, Zts physik 
Chem 1900, 32, 124 P. Cruye and F F'ridench, Arch set phys (('leneve) 
1900, 9, 22 , abst. Zts physik Chem 190.4,46,172 P dc Mcen, Researches 
/ouchant h Physique 1888, 102. abst Zts physik Chem 1891, 7, 000, 
1894, 12, 475 S. Henrichsen, Wied Ann 1888, 34, 180, abst Zts piiysik 
Chem. 1888, 2, ,748 W Hentsehel, ] prakt Chem 1.887, 36, 408, Zts 
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formate, ethyl formate,’ propyl formate,- and butyl formate;’ 

physik Clu'tn. IHS7, 1, 197, Ik-r IM8H, 21, 701, Zts physik Chem. 1888, 2, 
809 L. Holbron and W Wiin, Wied Ann 1890, 59, 218; abst Zts physik. 
Clicni 1897, 22, 284 L Kossakowsky, Zts physik. Chem. 1891, 8, 242, 
2()0. A. LadenbnrK and Iv KfiiKel, Her 1899, 32, 1818; abst Zts physik. 
Chem I'.lOO, 32, OliO A. Le Due, Compt rend 1912, 155, 2(K), O. Lewis, 
Zts physik Chem IIKIO, 32, 888 See also T Andrews, Pogjj Ann 1848, 
75, oof K Meyer, Zts physik Chem 1900, 32, 4, 15, 01, 25. 80 H. 
Mork,r S V 972401, 191(1. abst J S C I 1910,29, 1215; Mon Sci 1911, 
74, 12, Chem Ztg Hep 1911,35, 152 A Nadeidme, Jv.xneis Kep l^hys 
1887, 23, 089, abst Zts physik Chem 1891, 7, 000, 1898, 12, 475 W 
Perkin, Zts jihysik Chem 1890, 21, 579 H Pfeiffer, Zts physik Chem 
1892, 9, 471, 474 W Ramsey and Iv Aston, Phil Trans 1898, 184A, 002, 
J C S. 1898, 63, 1191; Zts physik Chem 1894, 15, 101. W. Ramsay and 
1) Marshall, lOiil Mag 1890. 41, I. 88, abst Zts physik Chem 1890, 21, 
188. W. Ramsay and J Shields, Zts physik Chem 1898, 12, 441, df)*!, 
405, 4T5 0. Sehumann, Zts physik Chem 1890, 5, 881 vSoeiety Chem 

Ind , H 1C8188, 1910, abst C A 1911, 5, 2158, J S. C 1. 1910, 29, 1080. 
S Tere'^chiii. Wied Ann 188'.), 36, 792, abst Zts physik. Chem 1897, 23, 
808.1899.30,47 J Thomsen, Zts physik Chem 1890,6,819 P. Walden, 

J. Phys Chem 1901, 5, 508, ai)st Zts physik Chem 1908, 46, 172; see also 
Zts. iihysik. Chem 1897. 23, 808; 1902, 39, 5(5 1 S. Young. Phil Mag 1892, 
75). 34, 507; abst Zts physik Chem 1892, 10, 798, 1898, 11, 285; 1898, 12, 
475. J. C S 1902, 81, 777, abst Zts physik Chem 1908, 43, 125. vSee 
also Phil Mag. 1885, (5), 20, 515, abst Zts physik Chem 1887,1,420 H. 
Trimble, Amer J Pharm 1881, 53, KM, abst Chem Ztg. 1881, 5, 280, Chem 
Tech Rep. 1881, 20, I, 108 

1 L. Andrews, Zts physik Chem 1899, 30, 44 Iv Aiies, Compt 
rend 1919, 169, 002; abst C A 1920,14,1025 A Hardin, K P 9000,1918 
F. Harmwater, Zts physik Chem. 18'.)9, 28, 129 A Hatschinski, Zts. physik 
Chem. 1901, 37, 215, see also M. Herthelot and M Delepme, Compt rend 
1900, 130, 1045, abst Zts physik Chem 1900,35,109 F Bodrou.x, Compt 
rend U)I5, 160, 204, abst J S C. I 1915, 34, 247 M. Centners/vwer, Zts 
physik. Chem 1898, 26, 81 See also () Selimnann, Wied Ann 1881, 12, 
40 J. Duclaux, K P 2405, 1918. abst J S C 1 1918. 32,82; F P. 489721, 
^912, abst J S. C I 1912, 31, 714. Kuiist 1912, 2, 888, F P 10214, 1912. 
Addn to F P 489721, 1912, abst Kimst 1918. 3, 58. J S C I 1918,32, 

188 Helg P. 245582. 1912 11 Iviiler. Zts physik Chem 1899, 31, 248, 

1901, 36, 408, H C'loldsehmidt and A Messerschnntt, Zts physik Chem 
1894, 13, 501; 1899, 31, 245 C (iiildberg, Zts physik Chem 1900, 32, 

122. P (hive and L Friderteh, Arch sei phys 1900. 9, 22, abst. Zts 

physik. Chem 1!)08. 46, 172 A v Hemptimie, Zts physik Chem. 1898, 
25, 295 ('. Kahibanm. Zts physik Chcm.M898, 26, 052 H Landolt, 

jSliysik Chem. 1898, 26, 052 A Le Due, Compt rend 1912, 155, 200 

K. Meyer, Zts physik Chem I'.MIO, 32, 1 II Roger. 1*' Hrimel and K 

Probeck. Amer Clum I 1910, 44, 48, abst Chem Zentr 1911, 82, I, 122, 
C A. 1911,5^280.] C S 1910, 98, I, 805. Hull v^oc Chim 1911, (4). 10, 
1018 W SajoTitschew sky. Wied Ann Heibl 1879, 3, 74 1 , abst. Zts jihysik 
Chem. 1891. 7, 007 () vScluimann. Zts physik Chem 1898, 26, 052 W. 

Spring. Rec trav Chim Pays Has, 1897, 16, 1, abst Zts physik. Chem 
1898, 27, 177 (i Wagner and A SaytzelT, Ann 1895, 175, 851 Her 

1878, 6, 1.5*12 Chem Centr 1.874 . 45, 218 P Walden, J Phys Chem 

1901, 5, .508, abst Zts physik Chem 1902 , 39, .501, Zts. physift Chem. 

190;L 46, 172 See also 1.897. 23, 808 S Young, J C. S. 1902, 81, 777; 

ah.st. Zts. phy.sik Chem 1908, 43, 125 See also Phil. Mag. 1885, (5), 20, 
515; abst Zts. phvsik Chem. 1887, 1, 420 A, vSkrabal and A. Sperk, 
Monatsh 1917, 38. 192; abst J C. S 1918, 114, ii, 12, C. A. 1918, 12, 1525. 
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the analoj^oiis and more widely used metliy, aoelatel** ethyl 

1<. A. F. sA I) 14, Ike , l‘H7 (British I* 

2 U AlH’gn, Zls physik Chem IXOI, 15, 2o."» S \irlunms, /is 
physik. Chem. ISXT, 1, 2HU. See also K Hugeiibueh, PouK Ann iSliO, 109, 
.'ISA, W Ostwald, Zts physik Chem 1.SS7, 1, US, F Kohlranseli. Wied .\nn 
ISHA, 26, 101; A. Sprung', Fogg 'Ann 1.S70, 159, 1; Mem I'Ae Soi Snede 
June 0, 18Sd; h' Barmwater, Zts physik Chem ISUU. 28, 1.10 Iv Coniad). 
Zts physik Chem ISSO, 3, 210 P Driide, Zts ph>sik Client 1S07. 23, 
.'{(JX I') lilasser, Zts physik Chem ISOl, 7, 070 11 Pailei, Zts physik 

Chem 1001, 36, 40S R Gartenmeister, Zts physik Chem ISOO. 6, .>'{(). 
Ann ISSO, 233, 2.‘)0 v^ee also Ann Chiin Phys l.SSI. 21, 70. Ann 1.S02, 
123, 00, Phil Trans 1 SOI. 151, .07.0, Pogg Ann iSOO. 109, .OS.'), Zts plivsik 
Chem lSS7.1,2Sr).R.SchitT, Ann 1SS,0.220,;^ , 27S. j Piern-andl') Piirhot, 
.\nn 1S70, 153, 2o0, 1S72, 163, 271, A Wnikelinann. .\nn ISS.O, 218, 002 
H (loldsclinndt and A Messerschmitt, Zts phvsik Chem l.SOl, 13, .OOl. 
l.SOO, 31, 24.7. H. Galitzme, Zts phvsik Chem ISS'.k 4, 120 .Sv also 
Po>'g Ann iSOO. 137, 402, Wied Ann IS.SO. 29, 0.')*). 1,S.SS, 35, 200, “Wien 
\ead Her ISSO, 94, 4 Fxners Rep Phvs I.SS7. 23, ()17. I’roe •Rov Soe 
I.SS0. 31, I!t4 Wied. Ann Beibl lS.S-1. 8, l.‘i7, ISS.'), 9, .O.OO. Ann ISSO. ^8, 
002 b (T'aet/, Wied Ann 1SS.S, 34, 2.'), .ibst Zts plnsik Chem bSSS. 2, 
.'.10 C Gnldberg. Zts physik Chem I.S'.IO, 5, 071. isol, 7, 00b. 1000, 32, 
122 S llenridist.-n, Wied .Ann bSSOi, 34, IS(), abst Zts physik Chem 
l.SSS, 2, .MS H J.ihn, Phil Mag ISOl, 32, ll.C.ibst Zt-' ])hvsik Chun 
• l.SOO, 11, 700 H bandolt and H Jahn, Zts physik Clum 1.S02, 10, .01.') 
K .Meyei, Zts jihysik Chem l.SOO, 32, 1.7, 2.7. .’50 A Nadeidme, luners 
Ret) Phys 1SS7, 23, 000, 70.S. Zts jihesik Clieni bSOl. 7, 000, 01 1 W. 
Perkin, Zls physik Chem t.S'.»0, 21, .770 II PfeilTei, Zts phvsik Chem 
1.S02, 9, 171,471 W Ratnviy and iv Aston, 1 hil .Mag l.SO.l, OO'A abst 
Zts phvMk Chem 1S04, 15, 101, Trans Clum Soe l.s:00, 63, 1101 W 
Ramsay and 1). Marshall. Phil Mag I.SO(i, 41, 1, OS, abst Zts physik Chem 
IS'.IO, 21, I S R SchilT, Zts physik Chem bSOO. 30, 14 O Schumann, 
Zts iihysik Chem l.SOO, 5, OSl J Thomsen, Zts phvsik Chem ISOO, 6, 
.‘1.71 S Voiing, J C S 1002, 81, 777, abst Zts jihysik Chem 1000, 43, 

12.7 See also Phil Mag 1SS.7, (.7i, 20, .71.7, abst Zts phvsik Clum I.S,H7, 
1, 420 Belg P. 140100, ISOO 

.0 B (uilit/me, Zts physik Chem I.SSO, 4, 420 R ( i.utianneister, 
Zts t)hysik Chem. ISOO, 6, .700, ISOl, 7, 070 See also Ann Chnn Phys. 

I. SS4, 2i, 70 Ann 1.S02. 123, 1*0, Phil Trans l.SOl, .'170, Pogg Ann. bSOO, 

109, 0<S,7, abst Zls phvsik Chem 18S7, 1, 2S.7 L (»raet/. Wieal Ann. 
ISSS, 34, 27), abst (Zts phvsik Chem l-SSS, 2, .710) R (iilmour and W. 

Dnnville iV Co . Iv P 1.02000, 10 IS. abst J S C I lOlO, 38, 01.7 A C. 
Ciuhlberg, Zts physik Chem ISOO, 5, 074, l.SOl, 7, 000, see also lSS7, 1, OS 
H Hofker, Zts jihysik Chem * ISOO, 19, 220 b. Kossakowsky, Zts pl p^ik. 
Chem isol, 8, 2.70, 201 H baiulolt and H Jahn, Zts ])hvsik. ChefflT 
bS02. 10, 01.7. J Mathews and K Faville, J Phys Chem lOlS, 22, 1, 
abst C A. 10 IS, 11, 04.7 A Nadcjdme, Ivviurs Rej) Phys 1SS7, 23, 000, 
^70S, abst Zts tihysik Chem iSOl, 7, 000, 011 H ITeilTer, Zts physik 
Chem 1S02, 9, 471, 474 R SchilT, Zts physik Chem ISOO, 30, 14. J. 
Thomsen, Zts. physik Chem 1800.6,0.72 S Tereschm, Zts jihysik. Chem 
bS02, 10, 014, 1S07, 23, OOS S. Young, J C S 1002, 81, 777, abst Zts 
physik Chem 1000, 43, 12.7, see also Phil Mag 1SS.7, (.71, 20, .71.7, abst 
Zts physik. Chem 1.SS7, 1, 420 Cf R A F Spec 1) 21-May. ;olS (British) 

1 f Andrews, Zts physik Chem 1800, 30, 44. b llarbier and b 
Rou.x, Compt rend. 1801, 112, .782, abst Chem Centr bS01,62, 1. 707, Jahr 
Chem 180i, 44, 341 A. Batschinski, Zts physik Chem. 1001, 37, 217. 

J. Brown, J C S 1003, 63, 087, abst Zts physik Chem 004 , 48,11.7. h'. 
Barmwater, Zts physik Chem 1800,28,12.7 M Centnerszwei , Zts physik. 
Chem. 1808, 26, 33. 42. H. Chute, U. S P. 845010, 1907, abst, J. S. C. I. 
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aM' propyl tc.= l.tUyl aceUilc '' ethyl _acet^te being 

IU()7, 26, 521 . V S P sr,L'()7s. UfOT, .ill'll J S C I l‘.)07, 26 , 626; B. P. 
OKU, Hior.alist JSC/ am, 27, 17)7 L Ck-mciit and C. Riviere, F. P. 
47<m7, 1015, absf J S C / 1016, 35, ll()4 H Coiirady, Zts. physik. 
Chem. I8.S!), 3, 2I() A Cop adorn, Zts physik. Chem 1902, 40, 757. W. 
Dittniar, J. C. S. ISOK. 21, 480. Ann vSniipl I«(iS, 6, did; Chem. Centr. 1869, 
14, 798, Zts. Chem 1869, 12, 96, Jalir Chem. 1868, 21, 500 J. Dumas and 

H, Peligot, Ann. Chun Phys 18:)5, (2), 58, 46. Iv. Klsasser, Ann. 1883, 218, 
312 L hVaneescji^ni and A Milt'si, Caz ehim ital 1902, I, 425; abst Zts 
physik Chem 1903, 44, 636 C (iiildherK, Zts phy.sik Chem. 1900, 32, 
122 A. Hememann, Iv I* 15572, 1911 A. Helhronncr and G Crique- 
beuf, II. S. P 1260977, 1918, ajist J S C I 1918, 37, 283A; C A. 1918, 
12, 1511, F P 461646, 1913. abst J S C 1 1914,33,502 Addition 18975, 
1913, to F. P. 464616 A de Hemptinne, Zts physik Chem. 1898, 25, 295; 
1899, 31, 35, 1900, 34, 676 V llenri and b des Blancels, Compt rend 
Soe Biol 1901, July 31 , abst Zts physik Chem. 1903, 42, 378. R Hilton, 

U S P. 1018119, '1912 G Just, Zts physik Chem 1901,37,3.54 G 
Kahlbaum,' Zts physik Chem 1898, 26, 6.52 II Koiip, Ann. 1848, 64, 
217, PoK'^ Atm 1817, 72, I, 223. Jahr Chem 1847, 1, 65 H. Laiidolt, Pogg 
Ann 1864,122, 515,123, 595, Chem Centr 186.5, 36, 1 12, Jahr Chem IStU, 
17, 101; Zts physik Chem 1898,26,6.52 A be Due, Compt rend 1912, 
•ISS, 206 H bey, Zts jiliysik Chem 1899, 30, 230 A biei)en, Wiener 
Acad Ber 54, 225, alist Bull Soe Chun 18()7, 8, 429, Chem Centr 1867, 
38, 10, J C S 1871, 24, 345, Jahr Chem 1867, 20, .544 H Mallet, and b 
Friderieh, Areh sci phys Nat 1902, (1), 14, .50, abst Zts physik. Chem 
1901, 47, 636 K Meyer, Zts physik Chem 1.899, 32, 4. 15, 26, .30 J 
Pabst, Bull vSoe Chmi 1.880, (2), 33, 3.50, abst J C S 1880, 38, 541 , Jahr 
Chem i.880, 33, 60-1, Chem Centr 1.880,51,325. b Paget, U S P 49.5263, 
1893, \i P 77.84, 1.89;b K Pryt/, Wied Ann 18.80, 11, KM P vSabatier 
ami A Maihle, Compt. rend 1912,152, 196, abst Chem Zentr 1911,82, 

I, 1196 R SehilT, Ann 1.8.83,220, 107, 1.881, 223, 76; abst Gaz ehim. ital 

1.884, 14, 292, Chem Centr 1.8.84. 55, 4.82. Jahr Chem 1.8.84 , 37, 101 ; J, C. S 
1.8.85, 48, 717 H Sehroder. Ber 1,8,83, 16, 1312, abst Zts physik Chem 
189,8, 26, 609 () vScliumanii, Pogg Ann 1.881, (2), 12, 41, abst, Chem 

Centr. 18.81, 52, 337, Jahr Chem 1,881, 44, 61 , J C v8 1.881, 40, 7.82, Zts 
4 )hysik Chem 1.89.8, 26, 6.52 W Spring, Rec trav Chun 1897, 16, 1; 
abst Zts physik Chem 1.898.27, 177 J vStevens. U S P 260340,269341, 
2()9342 , 269313 , 269311, 26931,5. 1.8.82 , 5.52935. 1896 0 Sule, Zts physik 

Chem ItlOO, 33, .56 1) Sutherland. F P 2.8t)13, 1.896 H. bundeii, Zts 
physik, Chem 19(M, 49, KH) J Timmeimans, Se Proc R. Dub Soc 13, 
326; Bull, h'oe Cliiiii Belg ltM2, 26, 207. J Walker, Zts. physik. Chem 
18.89, 4, 321, 1.899, 31, 239 R Wegseheider and M. Fureht, Zts physik 

50, 121 vSee also Wien Akad Ber 111, .890. Monatsh 1902, 23, ’ 
K)93 S Weidmann and Sehweizer, Pogg Ann 1.8;k8, 43, ,593. C.Volekel, 
Ann 18.53 , 86, 333 A Weinieke and W. Pht/mger, Iv P. 1817, 1882. S 
Young, J C S 1902, 81, 777. abst Zts physik. Chem 1903 , 43. 125 
See also Phil Mag 1.8.85, t5), 20, 515, abst. Zts j)hysik Chem. 1887, 1, 420 , 
S Young and G. Thomas. Zts physik Chem 1902, 41, 36 .See also J. C. S. 
189,3, 63, 1210 A Boake, Roberts & Co. and T. Dnrraiis. Iv. P. 131088, 
19I.S,ab.st C A. 1920,14,71 G Graebe, Ann 190.5, 340, 244; abst Chem. 
Centr, KK)5, 76, 11. 472 V S Industrial Alcohol Co . Iv. P. 130968, 130969, 
130970, 1919;#abst C A 1920, 14, 71. Central Grants Comiijission of 
Russia, Russ P. 5696;i. 1913 (maniifaeture of methyl acetate from cellulose); 
abst Chem. Ztg 1913, 37, 13.84 See also Specification D. 13, R. A. F. 
tBritish), Dec , 1917. 

1. R. Abegg, Zts physik Chem 1.894, 15, 232. I. and A. Anderson, 

Iv P. 13308, 1.8,89; abst J. S. C. I. 18.89, 8, 818. T. Andrews, Zts. physik. 
Chem. 1890, 6, 4,56. .See also Ber 1889, 22, 3022; 1890, 23, 301, 1572; Zts. 
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used in increasing quantities as the cost of amyl acelfite has 
•physjk cSem. 1S8!>. 4 , 532. ISiM). 5, 74). lSir>. 18, 4‘i(). 513 Jalii Chem 
1H47-4S, 1, SS, PoKg Ann 1H4H, 75, 51)1 S Arrhi-nius. /ts phvsik Clu-iii 
1S87. 1, 1 10. 120, 1H.SS, 2, 287. IHOO. 28, 320. 1001. 37, 71 11 lUrkci , Aidi 

Pharm. 1852. (2) .72, 15. 147, 73, 3, al)^t Jahr Clutii 1852. 5, 5il3 I{ 
Beckmann, Zts physik Chem 1800, 8, 45«), 472 Iv Bcckni.inii, (> I'uclis 
'and V Gernhardt, Zts physik. Chem 1805, 18, 50(i I*; Ikvktn.inii, G Ihitlis 

and V Gernhardt, Zts physik Chein 1805, 18, 473,al)st J.dir Clicm 1805, 
48, 120; Chem Centr 1800. 67, 1. 187. J C S 1800. 70, n. 230 Iv. Beck- 
mann, G Fuchs, and V Gernhanit, Zts i)hysik Chem I805.*18, 188, lU ithcIot, 
Zts physik Chem 1800, 6, 33 vS Bij^ehm, Zts phvsik Chem 1808, 26, 
528 Iv- Bcrc/cllcr, Oest Chem 7A^ 1010, 22, 00. al)^t C A 1020, 14, 
O18.3 K Biron, J Russ Phvs Chem Soc IfllO, 42, 147, ahsl Chem Zentr. 
1010, 81, 1, 1012, J C S 1010. 98, n. 303. Bull Soe Chun 1011. 10, 110 
K Bodroiix. Compt rend 1013, 156, 038, 157, 038, alM J C S 1014.106, 

1, 10 R Buetti'er, Tagchl d Xaturf \'ei/. / Gia/ 1875, 51 . .ibst Chem 

Centr 1875, 46, 003 Obstchestvo proi/xoihl v.i 8: (or^ovh lesmovvnn 
r/dchami "Bogatyr" and I (Ktromislenskv, b) P 7157, 1012, abst C A 
1013, 7, 3030, j'S C I 1013.32,800. (', Boilc.m, F P 178135,1015, 
abst C A 1010, 10, 2278 A Ihm/, Inaug l)iss Tubi/c 1 mv 1888. absl 
Zts phv''ik Chem 18.88,2,808 (1 BrcdigandR Muller, Zts phxsik Chem 

1.800, 31, 205 J Bruhl, Zts physik Chem, I.80I, 7, 10, 2/, 100. 1807, 22, 
108 ,S Bugars/.ky, Zts physik Chem 1001, 38, .'>00 I1 Cahert, Zts 
physik Chem 1001, 38, .'>27 M Centners/wei , Zts i>h\sik Chem 1808, 
36, 20, 12 A C()l)en/1. Chem Zts 1011, 38, 005, al>st J S C I 10 14, 
23,005 l{ Cohen, Zts physik Chem lOOO. 35, 073, I0()l , 37, 7 1 , I{ Con 
tady, Zts jihysik Chem 18.80, 3, 2Ui, 223, Ann 246, 223 Consoituim f 
l{I‘'ktrochcm Industiie, F P 20825, 20820, 1013, abst f S C 1 lOl 1, 33, 
000. C A 1015,9,1225 1) R P 277187.2771.8,8. 1013, .ibst J S C *1 1015, 

34, l.')2. C A 1015, 9, 005, Kunst 1011.4,317 F P 10.5005, 1013, abst 

C A 1014, 8 , .3480, 1 S C I 1014.33,008 I) R P 2771 1 1. 1012, abst 
C A 1015.9,1820 I) R P 2,8.5000. 280812, loll, Addn to 1) R P 277111, 
1012. abt C A 1010, 10, 1010, J S C 1 1015.34,1100,1010.35,72 D 
P P 311210, 1014, abst Chem ZeiiU lOlo, 90, 1 1, 21 1 . J S C 1 1020, 
39, ,83- A Iv P 48.87. 1015, abst I C S 1 10 10 , 35, 0.53, C A lOlO, 10, 
23.88 Swiss P 7444.5. 71140. 1017, abst C A P.tl7. 11, 2027 A Damlev 
sky Iv P 1,8345, 1011. abst C A 1013, 7, .301 11 D.iwson, ) C 

1010. 97, 1010. abst Chem Zentr lOlO, 81, II. 208. Bull Soc Chun lOll, 
10, 107 P Drude. Zts physik Chem 1807, 23, .30.8, 1.800, 28, 081, 1800, 
30,47 A Dunstan. Compt rend 1003, 003, .ibst Zts phvsik Cluni 1004, 
<9, .501 J Duclau.x. F P 4.30721, 1012, and add 10211, 1012 thereto, 
abst Mon Sci 1013, 79, 181 <lui*ont <ie Nemouts Powder Co , Iv P 
240.3.3. 1014, abst C. A lOlfl, 10, 1001 C S P 111810.8, 1014, Can P 
100151. 100025, 100020, 1021). F Hisenlohr, Zts physik Chem l0i>r^‘ 
• >85 Iv Ivlsasser, Ann 18813, 218, 310, Zts phvsik Chem 1,801, 7, 370 

F Fngel, F P 0022, 1887, abst J S C 1 18,8,8, 7, .5t), 1.880,8,818 H 
Filler, Zts iihysik Chem 1800, 31, 300, abst. J C. S. 1000, 78, n. 1 00, Chem 
Centr 1000, 71, I, 324, Jahr Chem 1.800,52,040 Zts jdivsik Chem 1000, 
32, 3.50, 1001, 36, 408, 1001, 36, 040, 000, 1003, 44, 022, PtOl, 49, 301 I'arb 
vorm Meister, Lucius and Bruning, Iv P 1288. 1015, abst f S C I 1010 

35, 141, C A 1010, 11, 1010 L) R P 280.500. 1013,2,801.57, 1 0 14 , .30,804.3, 

1018, abst J S. C I. 1015, 34, 1108, 1010. 35, .385, C A lOP.b 13, 1070 F., 

I'ayro aitd J. Silbermann, Zts physik Chem 1 .800. 6, 35 1 : Ann Chun Phys 
18.52, (3), 34, 441 , Zts physik Chem 1805, 18, 513, 1.800, 30, 17 Sec also Zts 
physik. Chem. 1807, 23, 308. M. von Forster. U S P 31.').3.57, 18.85 I). 

R P 23803, 20014, 188:1. P Fuchs, Zts ang. Chem 1808, 11, 74.5, abst. 
Jahr. Chem. 1890, 49 , 295. F. Ciaens, I). R P 48013. 1880, abst Wag. 
Jahr 18,80, 35, 473. B. Galitzinc, Zts. physik Chem 1880, 4 , 423 R. 
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SO materially increased in cost within the past few years, 

(larleiimcister, Zts. physik. Chein. 6, 5,31; 1905, 50, 53. G. Gennari, 
Zts. physik. CHcmti. ISOO, 19, 439. H. Goidschmidt and A. Messerschmitt, 
Zts physik. Chem. 1899, 31, 238, 240 L Graetz, Wicd. Ami. 1888, 34, 25; 
ahst Zts. physik. Chcm. 1888, 2, 510 C. Guldbcrg, Zts. physik. Chem. 
1890, 5, 374; 1891, 7, 007; 1900, 32, 122 P. Guyc and A. Baud, Arch. sci. 
phys 1901, 4, II, 449, .137; Zts physik Chem. 1903, 42, 382. P. Guye and 

L. Kriderich,i\rch. sci. phys 1900, 9, 22, abst. Zts physik. Chem. 1903, 46, 
172. J. Ilabermann and H. Brczitia, J prakt Chem. 1909, 188, .349; abst. 
Chem Zentr. 1909.^ II, 1920; C A. 1910, 4, 905; J, S. C. I. 1909, 28, 1223. 
P. Hakansson, K. P. 10405, 18 3. P de Ileen, Zts physik. Chem, 1891, 7, 
007. A. Heitiemann, Iv. P. 18500, 1912, abst Kimst. 1914, 4, 98. Belg. P. 
259243; abst. Kunst 1914, 4, 2,38 A de Hemptinne, Zts. physik. Chem. 
1894, 13, ,101. G. Ilepp , Chem Ztg 1881, 5, 319, abst. Dingl. Poly 1881, 

« 242, 231 ; Chem. Centr 1882, 53, 303 vS Hciirichsen, Wicd. Ann 1888, 34, 
180; abst. Zts. ])hysik Chem. 1888, 2, 548. P. Henry, Zts. physik. Chem. 
1892, l6, 108 H Jahn, Zts physik Chem 1893, 11, 790. Sec also Phil. 
Mag. 1891, 32, 114, G. Just, Zts physik. Chem, 1901, 37, 3,59. J. Inglis 
and L. Knight, Proc. Chem. vSck' 1907, 23, 198, abst Chem. Ztg. 1907, 31, 
785, Chem. Zentr. 1907, 78. II, 1909, J S C 1. 1907, 28, 943. G. Kahlbaum, 
Zts physik, Ch* in 1898, 2o, 052 L Kahlenberg and A. Lincoln, Zts. physik. 
C.hem 1903, 43, 437, 1903, 46, 120 See also J. physik. Chem, 1899, 3, 26, 
3(), 4(i4 H. KaufTmann, Zts. physik Chem. 1898, 26, 723. F. Kaufler, 
!{. P. 3133, 1913 R Kenipf, Mitt Kgl Materialpruf. 1915, 33, 241; abst. 
I S.C 1.1910,35,932 F KnilTen.U S P 1118498, 1914; abst. C. A. 1915, 
9, 153, U vS. P 1135020, 1915 (). Knoblauch, Zts. physik Chem. 1897, 

22, 208 L Kossakowsky, Zts physik Chem 1891, 8, 202, Kremann, 
Verb d ,,Ges Dent Ntf a Ar/te, 77, II, 811, abst. Chem. Centr 1906, 77, 
II, 1240, C. Kullgren, Zts physik Chem 1901, 37, 614. J. Habermann 
and H Pre/.ina, J prakt. Chem. 1909, 188, 349, abst. Chem Zentr 1909, 
80,11,1920.] S C I 19(K).28, 1222 vSecond pape , J prakt. Chem 1911, 
191, r>41. abst Chem Zentr. 1911,82, II. 195, C. A 1911, 5, 3793; J C vS. 
1911, 100, ii. 000 A Ladenbnrg and A Krugek, Ber 1899, 32, 1818, abst. 
Zts. physik. Chem. 1900, 32, 000 H* Landolt and H. Jahn, Zts. physik. 
Chem 1892, 10, 314 Lauraguais. J d Scavans, 1759, 324 LeBlanc, Zts 
physik. Chem 1889, 4, 555 A LeDuc, Compt rend. 1912, 155, 206. De 
Leeuw. Diss. Amsterdam, 1900, 22 C Linebarger, Amer Chem. J. 1894, 
16, 214 Zts physik. Chem 1894, 14, 507. K. Linnemann, Ann. 1871, 
160, 195; abst Zts. Chem. 1871, 14, 571; Jahr. Chem. 1871, 24, 40. Chem. 
Centr. 1872, 18. Lorenz, Zts. physik Chem 1891, 7, 4, 27, 40 H. Lunden, 
Zts. physik. Chem. 1904, 49, 190, 194 H Lunden, Zts physik. Chem. 1904, 
49, 197. T. Madsen, Zts physik. Chem PKH, 36, 291, 292. E. Mallet 
Jind .L- Fridench, Arch. sci. phys. iiat. 1902, (4*), 14, 50; abst Zts physik. 
dhenf. 1904 , 7, 636. W. Markownikow and E l']ghis, Ber. 1873, 6, 1177; 
abst. Jahr Chem. 1873, 26, 525, Chem Centr 1873, 44, 725, J C. S. 1874, 
27, 144 Marsson, Arch. Pharm 1853, (2), 74, 290; abst. Chem. Centr. 
18,53, 24, 442; Jahr. Chem 18,511, 6, ,501. vSee'Arch. Pharm. 1851, (2), 66, 
257; abst. Chem Centr 1851, 22, 798, Jahr Chem. 1851, 4, 514. A. Marie, 
Ann. Inst. Pasteur, 1920, 34, 159; abst. J S. C. I. 1920, 39, 431-A. Mascart, 
Zts. physik. Chem. 1891, 7, 6, 22, 27. W. Masland, U. vS. P 1234921, 1917. 

M. Menschutkin, Zts. physik. Chem. 1890, 6 , ,54. R. Merriman, Proc. 
Chem. vSoc. lOLi 29. 259; J. C. .S. '913, 103, 1774; C. A. 1914, 8, 2(H6. Proc. 
Chem. Soc. 1913, 29, 2{]0; J C. S. 1913, 103, 1790; C. A. 1914, 8, 8^2. K. 
Meyer, Zts. physik. Chem. 1900, 32, 4. M. Mirande, Compt rend. 1910, 
151, 482; abst. Chem. Zentr. 1910,81, II. 1143. Mohr. Arch. Pharm. 18,51, 
(2), 65, 1; abst. Jahr. Chem. 1851, 4, 514. H. Mbller, Zts. physik. Chem. 
1910, 6^^ 459; abst. Chem. Zentr. 1910, 81, 1, 136. See also Zts. Phys. Chem. 
1900, 35, 129; 1909, 64, 727; abst Chem. Centr. 1900, 71, II, 1006; 1909, 
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due primarily to the diminished consumption of alcoliuiic bev- 

• 80 , I, 57* H. Molosse, Compt. rend J912, 1S4, 1697. A Naccari and S. 
Pagliani, Pogg. Ann. Beibl. 1882, 8 , 87; abst Atti. della. K Ace delle Sc 
1881, 18, 19; Jahr. Chem 1882, 35, Nadejdinc. Zls physik Clicm. 
1891, 7, 607 See also E-xiicrs Rep Phvs 1887. 23, 639 K Nusiiit, Zts 
physik. Chem. 1890, 8 , 248. W. Nemst. Zts physik. Chem 1890, 8 , 31. 
W. Ostwald, J. prakt. Chem 1887, (2), 143, 112. abst Zts phvsik ChcMii 
1887, 1, 202. J Pabst. Hull. vSoc Chim 1 80. 33, 3.)0, abst Ciicin Centr 
1880, SI, 325, Chem Tech Rep 1880. 13, I. 3t)l B Pawlewsli, Ber 1883, 
18, 2633; abst Zts. physik Chem 1891, 7, 607 W Ptrkiiis, Zts phvsik 
Chem. 1896, 21, 569, 579. 581 C Pieper, 1) R. P 5739t), 1890, abst Wag. 
Jahr. 1891, 37, 428. 11 Pfeiffer, Zts phvsik Chem 18!12. 3, 172 Plaissetlv, 
K. P. 294020, 1899; abst Mon Sci 1901,57,42 VV Ramsay. Zls physik 
Chem 1905, 50, 53 W Ramsay and Aston, Zts phvsik Chem 1894, 
15, 101. VV Ramsay and I) Marshall, Phil Mag 18!)6, 41, 1, 38. abst 
Zts physik. Chem 1896, 21, 188 W Ramsay and Shields, Zls physik 
Chem 1893, 12, 111, 445, 405, 475 See also VV. Ostwahl, Zts physik 
Chem 1892,10,370 Arcli sci phvs nal 1901, 4, II, 149, 537, abst Zts 
physik Chem 1903 , 42, 382 See aKo Zts physik Clietii 1.81>3, 12, 
Raoult, Zts. pliys. Chem 1887, 1, 633 See Lodge on I{lectrolvsis, Reji. 
of Brit Ass Alierdcen, 1885, 756. J Raytnan, Diss. Budapest, Bl()6, 12 
Rayrnau, I)i;ls Budapest, I9!)6. 27. L. Reicher, Zls iihvs Chem 1887, 

I, 625, 1894, 13, 566, Aim 1885, 228, 257, 281 Zls physik Chem 1894, 

15, 298. K Rimbaeh, Zts physik Chem 1892, 3, 701 0 Rohm, L 1* 
8877,1914 V Rothmimd, Zts physik Chem 1896.20,171,1900.33,410 
Sajotsehowski, Zts physik Chem. 1891, 7, 60 See VVied Ann Beibl 
1879, 3. 741 C Schall, Zts physik Chem 1891. 8, 16-1. 1893, 12, 150. 
1899.23,428 See also Ber 188*1.17,2199.2212 Sc'henker, K P 217785, 
1891, abst Mon Sci. 1892, 40, 290 K Schick, Zts phvsik Chefn 1903, 
42, 170 R Sc'hiff, Ann 188.3, 220, 107. 1884, 223, 47; 1880, 234, 343. abst 
Jahr Chem 1886.33, 191, J C S 1887, 52, 6, Zts jihysik Chem 1891.7, 
607 0 Schumann, Pogg. Ann 1881, (2), 12, 41 , abst Chem Centr 1881. 

52, 337, Jahr Chem 1881,34, 61, J C S 1881, 40, 782. Zts iihysik Chem 
1890,5,381 T Shields, Zts [ihysik Chem 1893, 12, 172, see also J jirakt 
Chem 1887, 35, 112, Zts physik Chem 1887. 1, 110, 1888, 2, 5(>1 J 
Spohr, Zts physik Chem 1888, 2, 205; 1901, 37, 74 VV .Spring, Rec. trav 
Chmi 1897, IS, I ; abst Zts physik Chem 1898,27,178 Soc des Acient‘.s 

Forges dc Firminy, ]{ P 31609. 1919, abst C A 1920, 13, 285 P. 
vSzeberenyi, Zts anal Chem P.H4, 53, 68.3, abst J C S 1915, 108, n, 292, 
J S C I 1915, 34, 68.3 0. Stem, Zts. physik Chem 1912, 81, 441; abst 

C A 1913, 7, 2714. J St(x'khaiisen, IL P. 23630, 1911. See also \i. P. 
9264, 1911 Iv. Strange, E Graham nd IL Risolierc, K. P .5404, 1902 S 
Tercschm, Zts physik Chem 1897, 23, .308, 1899, 30, 47 Sec VVied. Ann 
1889, 3S, 792 F Thole, J. C S 19 0, 7, 2601; abst Chem Zentr.mt^ 
82, 1. 1543, Bull Soc Chim 1911. 10, 1208, Chem News. 1910, 102, 238 
Timmermans, Proc. Roy Dub. .Soc 13, .326, Bull. Soc Chim Bclg. 28, 207 

J. Traube, Ber 1884, 17. 2304, abst J C S. 188.5, 48, 1 16. Jahr Chem 1884, 
37, .55 D. Tyrcr, J C. S. 1910, 37, 2624, abst Chem Centr 1910, 81, 1. 
1668, Bull Soc Chim 1911,10, 120.5, Chem Ztg 1910, 34, rFH), J S C I 
1910, 23, 1 195, C A. 1910, 4, 1.569, 3134, 1.56.3, 31.59 J C S. 1912. 101, 

C. Ubel and Chem. Fab Rhenania, E P. 27240, 1898. Verein fur Chemische 
Industrie, E P. 3^459, 1913, abst. Chem Ztg 1913, 37, ,379 J Verschaffcldt, 
Com. Lub Phys. Leiden. 1895, No 18, 12, abst. Zts. phvsik. Chem 185)6, 
20, 654. J. Wade, J. C. S. 1905, 87, 16.56, abst Chjin Centr. 1906, 77, I, 
182. J. Wade and R.Merriman.J.C.S 1912, 101,2429, 24.38, abst. J. S. C. I. 
1913, 32, 108. P. Walden, Zts. physik. Chem. 1903, 40, 172. See also 
Zts. physik. Chem. 1897, 23, .308; 1902, 33, .561; J. phys. Chem 1901, 5, 503 
P. Walden and M. Ceutnerszwer, Zts. physik. Chem. 1901, 33, 561. R. 
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erases fri many countries of the world, especially in Russia from 

Wardt-r, Ik'r. 18X1. 14, laur); Zts pliysik. Chcm, IHSU, 4, 227. ^V. Wliat- 
iiiouKh, Zts physik Chcm I!101, 39, 172, li. Wiedemann, Zts physik 
Clicm 1887, 1, •tr>7; ISlir), 16, 117. K. Winkelbleck, Zts. physik Chcm 
11)01,36,578. K Wirt7, Wicd Ann 1800, 40, 4:i8; abst. Zts. physik Chcm 
1800, 6 , lOl R Wegscheidcr and I, Ripper, Monatsh 1918,39,825: abst 
C. A. 1919, 13, 2474. Zts physik Chem 1890, 18, 518 A. Wroczyn.ski and 
I* (Inye, J Chini Phys 1910, 8 , 212 S YoniiR, Zts, phy.sik. Chem 1898, 
12, 475; J C. vS 1902, 81, 777; abst Zts jihysik. Chem 1908,43, 125 Sec 
also Phil Ma^^ bSIHb, (5), 20, 515; abst Zts physik Chem. 1887, 1, 420 S 
YoniiK and IC I'orley, J C S 1908, 83, 45, 08, Zts physik Chem 1904, 47, 
217 S Yonnijandt'. Thomas. Phil Ma^ 1892,34, 507, abst. Zts physik 
Chem 1898, 11, 285, J C S K'<98, 63, 1191, abst Chem. Centr. 1898, 64, 
I,90l,Jahr Chem 1898, 46, 84, Hull Soe Chim 1898,14,850 J. Zawidzki, 
Zts physik Chem 1900,35,110,174 ,^oc des Aeierieset Forges de Firminy, 
h. P 181000, abst J S C I 1920, 39, 527 A In connection with V vS P 
lllSlOtC 1185020. 1821088, 1821081, granted to li dn Pont Co as the 
assignee of^l' KmITen and M. Hitt, and the litigation between the above 
Co and Herenles Powder Co , in rcfi'ience to the use of a mixture of ethyl 
acetate and ben /cue , with or without ethyl alcohol, as a pyroxylin solvent, 
see Chcm Met l{ng 1920, 23, 79 

2 R Abegg, Zts physik Chem 1894, 15, 282 Aries, Conijit 

Vend 1919.168, 1188, 1919, 169, 210, abst C A 1919, 13, 2800; 1920, 14, 
111 S Arrheiiins, Zts physik. Chem 1887,1,289.290. J Rnihl, Zts 
physik Chem 1891, 7, 158, 100, 189.8, 26, (mO. 052 F Riron, J Russ 
Phys Chem 8oc 19ltl, 42, 1 47, abst J C vS 1910, 98, ii, 898, Chem Zentr 
1910, 81, I, 1912 Iv Conrady, Zts physik Chem 1889, 3, 210, 22.8; See 
also Ann 18.88, 246, 228 H v l)i)ken, Rec trav Chim 1895, 14, 100, 
absf. Zfs physik Chem 1.89 1, 13, 501 , 1.895, 18, P)2 P Hriide, Zts iihysik 
Chcm 1897, 23, 80.8 F Fls.issei, Zts physik Chem 1.891, 7, 870. C 

Friedel, Ann 1802, 124, 827, abst Coinpt reinl 1802, 55, .58; Chem Centr 
1802, 33, 701 , Instit 1.802, 28.8, Rep Chim I*nre, 1.802, 4, .851 , Arch sci phys 
nat 14, 4 (It). Chem News. 1,802. 6, 1 18, J prakt Chem 1.802, 86, 487, Jahr 
Chem. 1.802, 15, 101 H ('»ahl/ine, Zts physik Chem 1.880, 4, 428 R 

Oartenmeister. Ann 1.8.80. 233, 2.5.8, abst Chem Centr 1.8.80, 57, 900, Jahr 
Chem. 1.8.80, 39, 72. J C S 1.8.80, 50, 900, Zts physik Chem 1.890, 6, .581 

iv Crraet/, Wbed Ann 1.8.88, 34, 25. abst Zts physik Chem 18.88, 2, 510 

C Giildberg, Zts physik Chem 1,890, 5, 874, 1.891, 7, 007, 190'.), 32, 122, 
see also 1.8.87, 1, .8.8 A Handl and R. Pribram, Zts physik Chem 1892, 
9, .588 i’ de I lei'll, Zts physik Chem 1.891,7,007 .S Ilennchsen, Wied 
Ann 1.8.88. 34, 1.80, abst Zts pliysik Chem 1.888, 2, 548 G Kahlbanm, 
Zts ])liysik Chem 1.8',».8, 26, 152 F Kossakowsky, Zts physik. Chem 
202 II bamlolt and H Jahn, Zts. physik Chem 1.892, 10, 814 
TTiinemann. Ann 1.872, 161, 80, abst Jahr Chem 1872 , 25, 809, Bull 
Soc. Chim 1.872, (8i,17, 210 F Mallet and F ITiderich, Arch sci phys 
nat 1902, (I), 14, .50, abst Zts physik Chem 1904 , 47,080. N Men- 
schutkm, Ber 1.87.8, 11, 21 17, abst Chcm Centr 1.879,50,100 K Meyers, 
Zts physik Chem I9t)0. 32, f. 15. 10, 25, 80 A Nadejdme, Ivxncrs Rep 
Pliys 1.8.87, 23, 089, 708. .ibst Zts physik Chem 1.891,7,007,011. R 
Nasini, Zts jihysik Chem 1,895, 16, 248 B Pawlcwski, Ber 188^1, 16, 
2088; Zts physik Chem 1.891,7,007 W' Perkm, Zts physik Chem. 1890, 
21, 57'.) H ITeilTer, Zts jilivsik Chem 1,892, 9, 472. J Pierre and Iv 
Pnehot, Comp\ rend 1.809, 69, ntHi; abst Chem Centr 1809, 40,'4«7. J 
Rayman, Diss IBidapest. 1900, 27 W Ramsay and Iv. Aston, J. C. vS 
1.898,63, 1191; Phil Trans 1.898, 184A, 002, Zts physik Chem 1894,15, 
101, 104, F Reicher, Zts physik Chem 18.87, 1, t)25. R. vSchilT, Zts 
physik Chem 18‘)9. 30, 44 () vSehumann. W9ed Ann Chem. 1881, 12, 

41, J. C. S 1.881, 40, i. 782. Jahr Chem 1.881, 34, 01, Chem. Centr. 1881, 
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which source immense quantities of fusel oil were exported annually ; 

• 52 , .3;{7: its physik Chcm ISOO, 5 , 3^1. ISIIS. 26 , 0rr2 < TvriNcliiu. /h 
physik. Chern. 1892. 10 , 314 S. YoutiR, J C. vS 1902, 81 , 777, ah';! Zts. 

physik Chtni. 190.3, 43 , 125 See Phil. Mag. 1885, (5), 20 , 515, absl Zts 
physik Cheni. 1887, 1, 420 

3 ]{. Riron, J. Russ Plivs Cheni Sot' 1910. 42, 147, ahst J C S 

1910, 98 , ii. 393, Cheni. Zcntr 1910, 81 , I. 1912, Hull Soe Chim 1911. (11. 

10 , 149 Briti.sh Continental Camphor Co , F I’ 428004, 1910, ahst J S 
C. [ HHl, 30 , 1180 A. Butlerow, Zts Cheni 1807, 10 , 305, ahst Ann 
1807, 144 , 0, Chem. Centr 1808, 39 , 3.5.3, Jahr Clieim 1807, 20 , 575, Iv 
Chapman and W Thorp, J C S 1800, 19 , 477, reprinted Ann 1807, 142 , 
102, ahst Jahr Chem 1800, 19 , 280, Cheni Centr 1.807, 38 , 742 B v.in 
Dijken, kec trav Chim. 189.5,14, 100, Z<s physik Clu-m 1.894,13,501. 
1895. 18 , 192 P. Drude, Zts physik Chem 1897, 23 , .30.8, 1.899. 30 , 17 
A Duhosc, Rev gen chim 190.), 12 , 273 It Itisenlohr, Zts physik. Cheni 
1910. 75 , 585. ahst J C S 191 1, 100 , i, 81 . Chem Zeiitr 191 1. 82 , I, 021. • 
C A 1911,5,1218 K Flsasser, Ann 1.8.83, 218 , .32.5, ahst J C S 1.88.3, 
44 , 907 A. Itmmerling and A Oppenlieim. Her 1.870, 9 , 1097, ahst Jahr 
Chem 1870. 29 , 453, Chem Centr. 1870, 47 , 044. J C S 1.^70, 30 , .505 
In V S P. 1.323024, 1919, Can P 1901.50, 1920. ahst J S C 1 1920, 39 , 
00-A, C. A 1920. 14 , 3.59 It Flaherty protects the use of butyl acel.de 

11. wlene .50, and butyl alcohol 9 parts, as a pvroxvlin solvent In 1' S P 

I. 32 10 II. ahst C A 1 920, 14 , 22.3 . J .S C 1 1920, 39 , 11 A. ethyl alcohol 50, 
butyl alcohol 15, and beii/.enc .35 parts In U S P 1311715, ahst C' A 
1920, 14 , 220.3, amyl acetate .50^., n hiitvl alcohol 15, and heii/ene 35','. .dl 
for the same purpose Can P 1901.50, 1!)20, V S P 132.3024, 1919; ahst 
J S C I 1920, 39 , OO A. C A. 1920, 14 , 3.59 B G.ilit/me, Zts physik 
Clii'in 1889, 4 , 123 R Gartenmeister, Zts physik Chem i.8!t(), 6 , .531 
h Graetz, Wied Ann 18.88, 34 , 25, ahst (Zts physik Chem l.8,81i, 2 , 510) 

C Guldlierg, Zts physik Chem 1890, 5 , 374, 1.8<.)l, 7 , 007, 1900, 32 , 122, 
1887, 1 , 38 vS. Henrichsen, Wied Ann 1888, 34 , 1.80, ahst Zts physik 
Chem 1888, 2 , .548 I, Heniy, J. C S 1907, 92 , i, ti71 A Hofmann, Ann 
18,52,81, 87 G. Just, Zts physik Chem 1901, 37 , .351 P Kossakowsky, 
Zts physik Chem 1891, 8 , 203 H Paiidolt and H falni, Zts phy.sik 
Chem 1892,10,31.5,320 A Pieheii, Ann 1.8t;9. 150 ,’ 1 12. ahst Chem 
Centr 1809, 40 , 437; Bull Sex- Chim 1809, (2). 12 , 282 *A laeheii and A 
Rossi, Ann 1871, 158 , 108, ahst Chem Centr 1.871, 42, .3.89. G.i/. cliiw 
dal 1871, 1 , 1.3.3, Jahr Chem 1.871, 24, 41 1 , Zts Chem 1871, 14 , .3.55, Hull 
Soc Chim 1871, (2), 16 , II5, J C .S 1871,24,510 F Pmnemann, Ann 
1872. 161 , 193, ahst Jahr Chem 1.872, 25 , 1.80. Clieiii Centr 1872, 43 , 
329, J C vS 1872, 25 , 390, Bull Soc Chim 1.872, (2), 17 , 319 Ann 
1872, 162 , 12, ahst Chem Centr 1872, 43 , 081 , Jahr Chem 1872,25,34.3, 

J C S 1872, 25 , 42.5, See aJso Ann 1870, 154 , 130, ahst Jahr Chem 1870, 
23 , 487, Zts Chem 1870, 13 , 082 V. (le Liivnes, Compt rend - 

803, ahst Jahr Chem 1.80.3.16, 503 Ann Chiin Phys 1.804. (4), 2 , .38.5, 
ahst Jahr Chem 1804, 17 , .501 ; J. Pharni 1804, (3). 46 , 421 . Bull Sw Chim 
1804. 1 , 11,2, 3, Zts. Chem 1804, 7 , 108, 430, Compt rend 1804, 58 , 1089, 
Chem Centr 18(H. 35 , 8.57, Amer Chem J. 1902, 27 , 310 M Matteiieci, 
Ami Chim Phy.s 1839, (2), 52 , 1.34 N Menschutkin, Zts jihysik, Chem 
1890, 6 , .54. A Nadejdine, Exners Rep Phvs 1.887, 23 , )).39, 708, ahst 
Zts. physik Chem. 1891, 7 , 007, Oil. B. Pawlewski, Her 18.83, 16 , 20.33, 
Zts Phys Chem 1891, 7 , 007 1 Pierre and 1{ Puehot. Ann. 1809, 151 , 

2991; 5870. 153 , 2.59, 1870, 155 , .302. 1872, 163 , 2.5.3, Ann C»lnm Phys 1871, 
(4), 22 , 2,34; Jahr Chem 1871. 24 , 371, 1873, 26 , 1.30 See also Compt 
rend 1871, 72 , 279, 8(32; 1873, 76 , 1.5f)0. Bull Soc Chim 1871, (2), 15 , 227, 
1871, (2), 16 , 114; Zts Chem 1871, 14 , 414, 443; Chem Centr 1871,42,514 

J. Rayman, Diss. Budapest, 1900, 12, L Reicher, Zts physik Chem 1887, 

1 , 62.5; 1894, 15, .398, 0 Schumann, Pogg Ann 1881, (2j, 12, 41 , ahst J C.S 
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methyl* propionate,^ ethyl propionate,^ propyl propionate,’ 

1881, 40, 782; Chem. Centr. 1881, M, 337; Jahr. Chem. 1881, 34, 61. W. * 
Spring, Rec. trav. Chim. 1897, 16, 1; abst. Zts. physik. Chem. 1898, 27, 
176. 0. Sulc, Zts. physik. Chem. 1900, 33, 55. S. Tereschin, Wied. Ann. 

1889, 36, 792; Zts. physik. Chem 1896, 23, 308. W. Whatmough, Zts. 
physik. Chem. 1901, 39, 161. A Winkelmin, Zts. physik. Chem. 1891, 8, 
i71. A. Wurtz, Anti Chim Phys. IS)"), (3), 42, 15), 275; Ann 1855, 93, 
121. S. Young, J. C. S 1902, 81, 771; ab^t Zts. physik. Ch^m 1903, 43, 
125; See also»Phil Mag. 188). (5), 2), 515. ab^t. Zu. physik Ch‘m 1887, 1, 
420; Proc. vSoc. Roii. Dublin Soc. 1910, 12, 330. See U. S Bureau Aircraft 
Production, Spec 14021, Aug. 20, 1918; R A. P Spec D.4, Dec. 1917 (British). 

1. J. Brown, J. C. S 1903, 83, 987, abst Zts. physik. Chem. 1904, 
48,115. J. Briihl, Zts. physik Chem. 1891, 7, 27 h) Klsasser, Zts. physik. 
Chem. 1891, 7, 376 B. Galitizmc, Zts. physik. Chem. 1880, 4, 423. R. 
Gartenmcister, Zts. physik Chem 1890, 6 , 531. L. Graetz, Wied. Ann. 

• 1888, 34, 25; abst. Zts physik. Chem 1888, 2, 510 C. Guldberg, Zts. 
physik.,Chem. 1889, 4, 423. 1890, 5, 375; 1891, 7, 607, 1900, 32, 122. P de 
Keen, Zt.s. physik. Chem. 1891, 7, 607. A de Hemptinue, Zts. physik. Chem. 
1894, 13, 5f)4. See also Ann. 1885, 228, 257 A be Due, Compt. rend. 
1912, 155, 206. G. lewis, Zts. physik Chem 1900, 32, 385. vSee also R. 
vSchilT, Ann. 1886, 234, 338 K. Mallet and 1. Priderich, Arch sci. phys. 
nat. 1902, (4), 14, 50; abst. Zts physik. Chem 1904, 47, 636. K. Meyer, 
Zts. physik. Chem. 1900, 32, 4 C. Moldenhauer and C Heiiizerling, K. P. 
2320, 1883. A. Nadejdine, Ivxners Rep. Phys. 1887, 23, 039, 708; abst. 
Zts. physik. Chem. 1891, 7, 607, 611. B. Pawlewski, Bcr. 1883, 16, 2633; 

Zts. physik. Chem 1891, 7, 607. H Pfeiffer, Zts. physik. Chem. 1892, 9, 

472. K. Prytz, Zts. physik Chem 1891, 7, 4, 27, 146. W. Ramsey and 
E. Aston, J. C. vS 1893, 63, 1191, Phtl Trans. 1893. A, 662; Zts. physik. Chem. 
1894, IS, 101, 104. W Ramsay and W. Marshall, Phil Mag. 1896, 41, 1, 
38; abst. Zts. physik Chem 1896, 21, 188 R Schiff, Zts physik. Chem. 
1891, 7, 607. See also Ann. 1884, 223, 47. O vSchurnaiin, Zts physik. Chem. 

1890, 5, 381. J. Thomsen, Zts physik Chem 1890, 6, 350 A. Winkelman, 

Zts. physik. Chem 1891, 8, 171. S. Young, J C S. 1902, 81, 777; abst. 

Zts. phy.sik. Chem. lOlKl, 43, 125; 8ee also Phil. Mag. 1885, (5), 20, 515; abst. 

Zts. physik. Chem. 1887, 1, 420 

2. B. yan Dijken, Rec. trav. Chim 1895, 14, 106, abst. Zts. physik. 
ehcm. 1894, 13, 561; 1899, 18, 192 P. Dmde, Zts. physik. Chem. 1897, 
23, 308. E. Ivlsii.sser, Zts. physik Chem 1891, 7, 376. B. Galitizine, Zts. 
physik. Chem. 1889, 4, 423 R. Gartenmeister, Zts. physik. Chem. 1890, 

6, 5,31. b. Graetz, Wied Ann 1888, 2, 510, abst. Zts. physik. Chem. 1888, 

2, 510. C. Guldberg, Zts. physik. Chem. 1890, 5, 37,5, 1891, 7, 607; See 
1887, 1, 38. A. Handl. and R. Pribram, Zts. physik. Chem. 1892, 9, 538. 

P. de Heen, Zts. physik. Chem 1891, 7, 607. A- de Hemptinne, Ann. 1884, 

232, ia3; Zts physik. Chem. 1894, 13, 564, 566. b. Kossa- 
kowsky, Zts. physik. Chem. 1891, 8 , 175, 263. A. be Due, Compt. rend. 
1912, 155, 206. A. Nadejdine, Exners Rep. Phys. 1887, 23, &39, 708; 
Zts. physik. Chem. 1891, 7, 607, 611. B. Pawlewski, Ber. 1883, 16,2633; 
Zts. physik. Chem. 1891, 7, 607. H. Pfeiffer, Zts. physik. Chem. 1892, 9, 
472, 474. W. Ramsay and E. A.ston, Zts. physik. Chem. 1894, 15, 100, 104. 
W. Ramsay and D. Marshall, Phil. Mag. 1896, 41, 1, 38: abst. Zts. physik. 
Chem. 1896, 21, 188. b. Reicher, Zts. physik. Chem. 1894, 13, 566; 15, 
298; abst. Ann. 1885, 228, 257, 281. 0. Schumann, Zts. physik. Chem. 

1890, 5, 381 ; 1801, 8, 175. R. Schiff. Ann. 1884, 47, 47; Zts. physik^ Chem. 

1891, 7. 607. J. Steyens, U. S. P. 622727, 1899. S. Tereschin, Wied, Ann. 
1889, 23, 308; Zts. physik. Chem. 1897, 23. 308. Timmermanns, Proc. 
Roy. Soc. Dub. 13, 326: Bulb Soc. Chim. 26, 207. A. Winkelmann, Zts. 
physik. Chem. 1891, 8 , 171. For propionates in general see A. Dubose, Rev. 
chim. 1909, 12, 273; abst. Chem. Zentr. 1909, 80, II, 1540; Jahr. Chem. 1909, 



CELLULOSB ESTERS 


25U7 


butyl pjopionate* and amyl propionate;* methyl,* *ethyl/ 
*62, II, 169. 

;i. K. Klsiisser. Zts. physik. Chem. 1801, 7, ilTG. R Gartenmeister, 
Zts. physik. Chem. 1890, 6, 531. L. Graetz, Wied. Ann. 1888, 2, 510; abst. 
Zts physik. Chem 1888,2, 510. P de Keen, Zts. physik Chem. 1891, 7, 
007; 8, 162. A. de Hemptinne, 1894, 13, 504 B. Pawlewski, Zts physik 
Chem. 1891, 7, H. Pfeiffer, Zts physik Chem 1892, 9, 472, 474 R. 
Schiff, Zts physik. Chem. 18fH, 7, 007. 0 Schumann, Zts. physik Chem. 
1^0, 5, 381 A Winkelmann, Zts physik. Chem. 1891, 8 , 102. 

1. L. Graetz, Wied. Ann. 1888, 34, 25; abst. Zts pffysik Chem. 1888, 

2, 510. P. de Heen, Zts. physik. Chem. 1891, 8, 102. H Pawlewski, Zts 

physik. Chem. 1891, 7, 007. R Schiff, Zts physik Chem 1891, 7, 007. 

A. Winkelmann, Zts. physik Chem. 1891, 8 , i02. 

2. P. de Heen, Zts. physik Chem. 1891, 8 , 102 A de Hemptinne, 
.Zts. physik Chem. 1894, 13, 501. C. Schall, Zts physik. Chem 1899, 

420. A. Winkelmann, Zts physik. Chem 1891,8,102. 

3 British and Continental Camphor Co, I'. P. 428tir)4, 191 1', abst, 

Mon. Sci 1913, 78, 28. J. Bruhl, Zts physik Chem. 1891, 7, 100 K. 

Conrady, Zts physik. Chem 1889, 3, 210 U. Klsasser, Zts physik Chem. 
1891, 7, 370 P. Favre and Silbermann, Zts physik Chem 1890, 6, 350, 
30, 47 B Galit'/.me, Zts physik Chem. 1889, 4, 423. R. Gartenmeister, 
Zts physik Chem. 1890, 6, .5,31 L Graetz, Wied. Ann 1888, 34, 25, abst 
Zts physik Chem. 1888, 2, 510 C GuldlKTg, Zts, physik. Chem 1890, 
5, 375, 1891. 7, 007, 1900, 32 P de Heen, Zts physik. Chem 1891. 7, <>07; 
1891, 8 , 102 A de Hemptinne, Zts. physik. Chem 1894, 13, .504 G 
Kahlbaum, Zts physik Chem 1898, 0.52. H Landolt, Zts physik 

Chem. 1891, 7, 1.5,3, 1898, 26, 0.52 U Mallet and L. Fridcnch, Arch sci. 
phys, nat. 1902, (4), 14, .50, abst Zts physik Chem. 1904 , 47, 030 K. 
Meyer, Zts physik. Chem 1900, 32, 4, 15, 20 C Moldenhauer and C. 
Hcm/erling, P 2320, 1883 R Nasmi, Zts physik. Chem 1895, 16, 248. 
B Pawlewski, Zts physik Chem 1891, 7, 007. H. Pfeiffer, Zts physik 
Chem. 1892, $, 473 A Nadejdinc, luners Rep. Phys. 1887, 039, 

708, Zts iihysik Chem 1891,7,007,011 W. Ramsay and H Aston, J C S. 
189.3, 63, 1191; Phil Trans 1893, 184A, 022, Zts. physik Chem 1894, 
15, 101 (1890, 21, 188). W Ramsay and I) Marshall. Phil Mag 1890, 41, I, 
.38; Zts physik Chem. 1890,21, 188 R Schiff, Zts physik Chem 1899,30^ 
44. H Schroder, Zts physik. Chem 1898, 26, 009; Ber. 1883, 16, 1.312 0 

Schumann, Zts physik. Chem. 1890,5,381. J. 'riiomsen, Zts physik Chem 
1890, 6, 3.50 R. Wegseheider and M. Furcht, Wien Akad Ber 111, 890; 
Moiiatsh 1902, 23, 1(E3, abst. Zts. physik. Chem 1905, 50, 121 A Wmkel- 
mann, Zts. physik. Chem. 1891, 8, 162 S Young, J C S 1902, 81, 777, abst 
Zts physik, Chem. 19a3, 43, 125. vSee Phil. Mag 188.5, 20, 515, Zts. physik. 
Chem. 1887, 1, 420. * 

4. R. Aliegg, Zts physik. Chem. 1894, 15, 235 J. Bruhl, Zts 
Chem. 1891, 7, 100. E. Conrady, Ann. 1888, 246, 22.3, Zts physik. Chem. 

1889, 3, 216. P. Dmde, Zts. physik. Chem. 1897, 23, 308, 1899, 30, 47. B. 

» Galitzinc, Zts physik. Chem 1889, 4, 42,3 R. Gartenmeister, Zts physik. 

Chem. 1890, 6, .531 L Graetz, Wied. Ann. 1888, 34, 251 , abst, Zts physik. 
Chem. 1888, 2, 510. C. Guldbcrg, Zts. physik. Chem. 1890, 5, 375. 1891, 
7, 607. P. Guye, Compt. rend. l',90, 5, 270; abst. Zts physik Chern 1890, 
5, 270. P. de Heen, Zts. physik. Chem. 1891, 7, 607. A. de Hemptinne, 
1885, m, 257; Ann. 1886. 232, 103; abst. Zts. physik. Cheip, 1894, U, 666. 
L. Kossakowsky, Zts. physik. Chem. 1891, 8, 264. H. Kopp, Zts. physik. 
Chem. 1891, 7, 376. H. Undol , Zts. physik. Chem. 1891, 7, 1,5.3 W. 
Louguinine, Ann. Chim. Phys. 18^, (6), 8 , 130; abst. Zts. physik. Chem. 

1890, 6, 351. A. Nadejdine, Exners Rep. Phys. 1887, 23, 639, 708; Zts, 
physik. Chem. 1891, 7, 607, 611. R, Nasini, Zts. physik. Chem. 1896, 16, 
248. B. Pawlewski, Ber. 1883, 16, 2633; Zts. physik. Chem. 1891, 7, 607. 
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propyl/ butyP and amyl butyrates and methyl/ ethyl/ 

H. PffilTcT, Zts pliysik. Chem. 1892^ 9, 473 b. Kcichcr, Ann. 1885, 228, 
257; abst. Zts. physik Chem. 1894, 15, 398 R. Schiff, Zts. physik. Chem. 
1899, 30, 44 li. V Schneider, Zts physik Chem. ]89(}, 19, 158. 0. Schu- 
mann, Zts. physik. Chem I8!)(), 5, 381 P. Favre and Silbermann, Ann. 
Chim. Phys 18,52, (3), 34, 441, abst. Zts physik Chem 1890,6,351. S. 
'I'ereschin, Zts. physik Chem. 1897, 23, 308 B. v Dijken, Rec trav. 
Chim. 1895,^, lOO; abst. Zts. physik Chem 1894, 13, 501; 1895, 18, 192. 
A. Winkclmann, Zts. physik Chem 1891, 8, 102; Wied. Ann. 1890, 39, 1. 
S YoniiK, J. C S t902, 81, 777, abst. Zts phy.sik Chem. 1903, 43, 125; Sec 
also Phil MaK. 1885, (3), 20, 515, abst Zts physik Chem 1887,1,420. 

1 Iv. Ivlsasser, Zts physik Chem. 1891, 7, 370. R. Gartenmeister, 

Zts physik Chem 1890,6, 531.^ b Graetv:, Wied. Ann 1888, 34, 25; abst, 
Zts. physik. Chem. 1888, 2, 510. C (hildberjj, Zts physik, Chem 1900, 
32, 123 P de Heen, Wied Ann 1890, 39, 1; Zts physik. Chem. 1891, 8, 

102 A. Haiidl and R Pribram, Zts physik Chem. 1892, 9, 538. A. de 

Heinptrtme. Aim 18.S5, 228, 257, Zts physik Chem 1894, 13, 505. lb 
Paterno, A^ti Aeead bmeei 1915, 24, i, 074; Ga^? ehim ital. 1915, 45, i, 
189; abst J C S 1915, 108, i, 193 H Pfeifer, Zts. physik. Chem. 1892, 
9, 473 B Pawlewski, Zts physik Chem 1891, 7, 007 R. vSehiff, Zts. 
physik Chem, 1897, 23, 308, 1899, 30, 47 0 Schumann, Zts. physik. Chem. 

1890, 5, 381 S Youhk. j C vS 1902, 81. 777, abst Zts. physik. Chem. 

b)()3, 43, 125 See also Phil Man 1885, 20, 515, abst. Zts physik. Chem. 
1887, 1, 420 vS YoiiiiK and li iMiitey, J. C .S 1902, 81, 783, abst. Zts 
physik Chem 1903,42,712 A Winkelmann, Zts physik Chem 1890,8,102. 

2 R (lartemneister, Zts ])hysik Chem. 1890, 6, 531; 1891, 7, 370. 
b. Grael/., Wied Ann 1888, 34, 25, abst Zts physik Chem. 1888, 2, 510. 
P. de Heen, Zts. physik Chem 1891, 8, 102 J Pierre and li. Puchot, Compt. 
rend 18f)9, 69, 208, abst Chem Centr 1809, 40, 909. H. .Smith, Proc Roy. 
Soe, N S Wales, 1915, 48, 4(54, abst. C A (1915,9,2289). A. Winkelmann, 
Zts physik Chem 1891, 8, 102 >8 Youiik, J C .S. 1902, 81, 777; abst. 
Zts physik Chem 1903, 43, 125 See also Phil Ma^ 1885, (5), 20, 515, 
ab.st Zts physik Chem 1887, 1, 420 Cellon btd T. Tyrer and Co , btd , 
:ind T Tucker, li P. 123028, 1918; abst J S C I. 1919, 38, 209-A; C. A 
1919, 13, 1010 J Stevens, U S. P. 022727, 1899. 

3 M. Podenstem and Diet/, Zts lilectroehem 1900, 12, 005, abst. 
Chem. Centr 1900, 77, II, 1043 R (»artenmeister, Zts. physik. Chem 

1891, 7, 370 li Heilborn, Zts. physik Chem 1891, 7, 013. A de Hemp- 
timie, Ann 1885, 228, 257, abst Zts. physik Chem 1894, 13, 501. P Wal- 
den, Zts physik Chem 1894, 15, 044; 1890, 20, 573. vS. YounK, J. C. S. 
1902, 81, 777, abst Zts physik. Chem 190.3, 43, 125. See also Phil. Mag. 
1885, (5), 20, 777, abst Zts phy.sik. Chem. 1887, 1, 420. 

4 J Binhl, Zts physik. Chem. 1890, 7, ItlfO. li. Conrady, Zts. physik. 
Wnf' 1.889, 3, 210, 223 li. liksasser, Zts. phy.sik. Chem. 1891, 7, 370 P. 
Favre and Silberman, Ann. Chim. Phys 18.523, (3), 34, 441 ; Zts. physik. Chem. 
1890, 6, 350 H Gahtzine, Zts physik Chem. 1889, 4, 423. R. Garten- 
meister, Zts physik. Chem 1890, 6, .531. b. (*raetz, Wied. Ann 1888, 34, 
25; abst Zts physik. Chem 1888, 2, 510. C. Guldberg, Zts physik. Chem. 
1890, 5, 375, 181)1, 7, 007. P. Giiye and A. Armal, Arch. sci. phys. nat. 
1895, 33, 409, abst Zts. physik. Chem. 1896, 19, 179. P. Guye and b. 
Chavanne, Compt. rend 1.893, 116, 1451; abst. Zts physik. Chem. 1893, 12, 
533 P Guye and B Rossi, Bull. Soc. Chim. 1895, 465; abst. Zts. physik. 
Chem 1890, 2(f, 024. P. de Heen, Zts physik. Chem. 1891, 7, 007. A. 
Nadejdin, Zts physik *Cheni 1891, 7, 607. b. Kossakowsky, Zts. physik, 
Chem 1891, 8, 248, 2.52, 259. H. bandolt, Zts. physik. Chem. 1891, 7, 153. 
H Pfeiffer, Zts physik. Chem. 1892, 9, 473. K. Prmgsheim, Zts. physik. 
Chem 18.89, 3, 154. 0. Schumann, Zts. physik. Chem. 1890, 5, 381. 

5. R. Abegg, Zts, physik Chem. 1894, 15, 234. J. Bruhl, Zts. physik. 
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• t'luui 1>^I, 7, IfjO I{ Conrudv, Z(s physik Chnn ISS'.J, 3, ‘Jh} It v 
Dijkcii, Kec trav Chim ISII.'), 14, inA. al>sl Zts j)h\sik Clu-m IS, 
i'l2 1* Dnide, Zts physik Choin l.S*>7, 23, 2().S !•' J{lsisstr, Zts physik 

Clum l.Sill, 7, .‘t7() P Favre and Silln'i maun, Ann Clutn Fhvs (.’t). 
34, 441, Zts phvsik CluMii 1K9(), 6, dal K (iaitnnmister, Zts physik 

CIk'HI 18U(), 6, adl. 1„ (irai‘t/, Wied Ann IKSS, 34, 27), absl Zts jihysik 

Clifin ISH<S. 2, 7)10 P (luyc and F Chavaniio, Co:nj)t rctid ISOd, 116, 
147)1, ahst Zts physik CIk'hi iSOd, 12, r):td 1’ (nivc ,nid li Ro^sl, Hull 
Soi' Chilli 1807), 4()7), ahst Zts i)hvMk Clicin 1800, 021 A Haiidl 

and K Pribram, Zts jiliysik Clu-m 1802. 9, 7).‘{8 P de Ha-n, Zts jiliv'sik 

Chern 1801, 7, 007 S Hcnrudison, Wind Ann 1888 . 34, 180, ahst Zts 

physik Clu'iii 1888, 2, 7)48 I, Kossakow^k) . Zts phvsik Clu-tii 1801, 8, 

218, 27)d 11 Landolt, Zts ])livsik Clu'iii 1801, 7, 17)d R Nasini, Zts 

phvsik Clu'in 1807), 16, 218 II PfulTor, Zts physik Clu-in 1802, 9, 478, 
177) 1, Rt-ioluT, Ann 1887), 228, 27)7. 281, ahst Zts Plivs Chern 1801, , 
15,808 () Solinnianii, Zts plusik Chem 18!>0. 5, 881 S Torvsehm, Zts 

I)hvsik Clu'ui 18*17,23,808 A Winkelinann, Zts plusik Clivin 1801,8, 
102 • 

1 R ('lartuiiiK'ister. Zts physik CIk'III 1800, 6, 7)81 I8')l. 7, 870 

P (iiiy and F Cli.uainu'. Zts phvsik Cluin 1808, 12, .')8.8 P (nivt* and 
H Rossi, Hull Suv Chnn 1807). 10.'), ahst Zts phvsik Chvm 18*I0, 20, 024 
P dv Ihaii, Zts physik CluMii 1801, 8 , 1()2 () Srduiminii, Zts phvsik, 

Chvm 1800,5,881 \ Winkvlmann, Zts physik Clu-in F8*)l,8, U)2 

2 R (rartrinncistcr, Zts jilusik Chem 18*l|. 7, 870 P (iiiv and 

F Ch'uaiiiK*, Couipt rend 1808, 116, ahst Zts physik Chan I8*).8, 12, 
7)88 P d(’ Ilmi, Zts physik Cluaii 18*11.8,102 Iv Hvilhom. Zts phvsik 
Clu'in 1801, 7, 877) F Kossakowsky, Zts plusik Cinm 1801, 8, 248, 
27);], 27)* I A Winkvlmann. Zts physik Chom 18*.M,8, 102 , 

8 R Ahvi^ii. Zts physik Clivin 1801,15,287 J Hrahl, Zts plivsik 

C lie til 1801, 7, 100 I{ Coinady, Zts ph>sik Clnan 188*0, 3, 210 P 
h'.ivri' and Silhe-nnaii, Zts phvsik Chem I8*)0, 6 , 8.V2 P ('.uye' and M 
('^antifi, Coinpt rend 18*0 4, 119, *07)8, ahst Zts phvsik Cli •m I8*t.'). 17, 

170 Iv lleilhorn, Zts plusik Chem 18*11,7,018 S IF iniehs,!), Wied 

\nn 1888, 34, 180, ahst Zts iiliysik Chem 1888, 2, 7)1S 11 Foj)]), Zts 

Iilivsik Chem 1801, 7, 870 F Kossakowskv, Zts plusik ('hem 1801, 
8,200 !•: laehert. i- P 7)7)08, 1880 P Xeiimaim, F S P 11287)72, lOl^ 

1 I'or further information of K^^iieral methods of estenOe ition, alien 
lion IS dnected to the \^olk .)f J. Van’t ilolF Hei 1877, 10, 000 II ('.old- 
sinith. Her 180."), 28, 8210, X Mensehntkm, Ann 1870, 195, 884, 197, 108 
J SudhoroiiKli and F IJoyel, J. C S 1800.75, 107, ahst them Ceiitr 1800, 

70, I, ■)22. IF‘)1 F Xoiton and C Prescott, Ani -r Chem 1 1881,6,211, 
ahst Chem Ind 1887), 8, 77^ Chem Teih Rep 188.'). 2 J, 1. 228 W Sa^jre- 
hin. J Russ Phys Chem Soc 18*.>0, 31, 10. ahst J.ihr Chem 1800, 51^78 
J Wadi', J C S 100.'), 87, 1().’)0. ahst J. S C I l')0.'), 21, 1822 fTTIT-' * 
derensandj .Xhoiileiu', Coinpt rend 1011, 152, 1071, Chem Werke vorni 
IF Hyk, HcIk P 27)7122, 1018 () Hauser and A Klot/, I) R P 201878, 

1012, ahst J S C I 1018, 32, 807. C A 1018, 7, ,8042 A Kailan, Zts 
physik Chem 1014, 88, 0.'). ahst C A 101 1, 8, 818*.» V. Pahei .md F Reid, 

J A C S 1017, 39, 1080, ahst C A 1017, 11, 2778. ef C A 1017.11,887 
F vS Industrial ARohol Co . F: P Appl 17)774, l.")77.), I'.II'Fahst J S C I 
10 10, 38, 480- A F Anderson and H Pierce,] Phys Chem 1018,22,44. 
ahst t* A 1018.12,04.') A Hoake, Roberts & Co , Fid , *8' iJurrans and 
W Fills. F P 181088, 1018, ahst. J S C I 1010. 3^ 740 A 1' Wedekind, 

Hit P.HKJ, 36, 1.88:j, ahst Chem Centr 1008, 74, I, 1207) Cf 1) K P 
l^lO.abst Chem Centr 1002.73,11.1101 H Goldsednmdl , Zts. physik 
1 ahst C A. 1020, 14, 1020 R Silva, Compl rend 

1800, 69, 410; Hull Sw Chnn 1800, 12, 1 18, 1872, 17, 07, al)st Chem Centr 
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Caniphor is the most valuable and widely used of the solid 
or latent pyroxylin plastic colloiding agents. From the original 
work of A. Parkes, I). vSpill and the Hyatt Brothers down to the 
|)resent day, the original impetus given to this art by the dis- 
covery and application of camphor in conjunction with nitro- 
cellulose, ha^ ramified and developed primarily with the advance- 
ments of thermoplastic applications — of which natural camphor 
is the most important. 

Natural Camphor.' Tlu* earlier researches of R. Boettger,^ 

1S«9, 40, 898, 899; 1872, 43, 088, Jalir Chcm 1809, 22, 520: Ann 1870, 
1S3, Zts Chcm 1809, 12, 508. 8. Youiik, ScI Proc Roy Dublin Soc. 
^910, 12, 574 

1. «For general dat.i on the economic aspects of camphor, refer to 
Gummi-Zeit. J900, 15, (8). 124, abst J S C 1 1901, 20, 157 foreign Office 
Annual ,Series, No. .505-1; abst J S C I 1905, 22, 1052 foreign Office 
Annual Series, No. 5075, abst J. S C. I 1900, 25, 770 Hoard of Trade J , 
July 18, 1907, abst J S C I. 1907, 25, 888 Hoard of Trade J , June 4, 1908, 
abst. J. vS. C. I 1908, 27, 045 foreign Office Annual .Scries, No 4500, 
at^t. J. vS. C. I. 1908, 27, 870 Hoard of Trade J , April 15, l<)09,abst J , 
vS. C. I. 1909, 28, 440. foreign Office Annual Series, 190f); abst J S C I 

1909, 28, 915. Chcm. and Drug , Nov. 27, 1909, abst. J. S C I 190i). 28, 
1272. J. Pharm. Chim 1909, 30, 491, abst J. S C I. 1910, 29, 111 Zts 
ang. Chem, 1910, 23, 7.50, abst J. S. C. I. 1910, 29, 710 Hntish and Colonial 
Druggist, Aug 20, 1910, ab.st J S C I 1910, 29, 1081. Zts. ang. Chcm 

1910, 23, i070; abst. J. S C I 1910, 29, 1152 Oil, Paint and Drug Rep . 

Jan. 50, 1911; abst. J .S C 1 Mill, 30, 2.58 Der Pflanzer, 1911, 7, 155 
Bull. Imp. Inst. 1911, 9, 287, abst J S C. I 1911, 30, 1408 Hoard of Trade 
J , Sept. 12, 1912; abst. J S. C. I 1912, 31, 899. Jahr Pharm 1911, 45, 44 
Pharm. J. 1911, 87, 849, abst J S C I 1912, 31, 45. Ch. of Comm J , 
Sept. 1912; abst. J. S. C I 1912, 31, 899 Chem and Drug., March 29, 
1913; abst. J. S C. I 1915, 32, 578. Bull. Imp. In.st 1915, U, 40, abst 
J. S. C. I. 1915, 32, 505 Hoard of Trade J , Oct 10, 1915, abst J S. C 1. 
19'i5, 32, 1085. U. S. Consular Reports, Oil, Paint and Drug Reporter, 
Jan. 5, 1914, abst. J. S. C I 1914, 33, 100 Chamber of Commerce J , Dec. 
1914, abst. J. S. C. I. 1914, 33, 1220 Chem Trade J , Jan 9, 1915, abst 
J. S. C. I. 1915, 34, 99 Pharm. J , Oct 50. 1915, ab.st J S C 1. 1915, 34, 
1113. Hoard of Trade J , Mar. 0, 1919, abst. J. S C I 1919, 38, 95-R 
Chem. Trade J. 44, 585, abst. C. A. 1909, 3, 2545 Pharm Zentr 1908, 
50, 725: abst C. A 1909.3,285)4. Bull Imp. In,;t. 11, 40; abst. C. A 1915, 
T, 254.. Kunst 1915, 3, 201; abst C. A. 1915, 7, 2057 Her. 1907, 40, 
4591; ab.st. J. C. S 1908, 94, i, 57. Compare abst J. C S 1907, 92, i, 1002 
J. Riedel, D. R. P. 297084; abst J S. C I. 1917, 38, 608 D. R. P. 190152, 
abst. Zts. ang. Chem. 1908, 21, 1087, Chem. Tech. Rep. 1908, 32, 18.5, Chem. 
Ind. 1908, 31, 225; J. S. C. I. HUKS, 27, 591. Addn to D. R. P. 189840; ab.st. 
Zts. ang. Chem. 1908, 21, 205; Chcm. Zentr. 1908, 79, II, 424; Chem. Tech. 
Rep. 1907, 31, 589; Chem Ind. 1907, 30, 019; Wag. Jahr. 1907, 53, 121; 
J. S. C. I. 1908, 27, 471. f. de Mare, N. Saunicr and G. Dambmann, H P. 
21294, 1890; ab.st. J. S. C. I. 1892, 11, 58. D R P 04180. f. P 208404. 
W. Muller, K. P.'4798, 1895. Nobel & Co , D R P 5528, 1878. 4*. P. 

2517, 1878. H. Patenio, J. C. S. 1874, 27, 087. W. MacCartney, E. P 

982, 1870. W. vSehmidt, D. R. P. 92992. Addn to I). R*. P. 87014; Wag. 
Jahr. 1897, 43, 024 T. Takamatsa, J S. C. I. 1884, 3, 55)3; abst. Wag. 

Jahr. 1884, 30, 487. K. Nageli and H. Goldschmidt, Her 1884, 13, 805, 

2009. J. Schreiter, D, R. P. 58428, 1886, abst. Wag. Jahr. 1887, 33, 798. 
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A. Bineau,’ C. Claus, ^ C. Crozier,’’ H. Saintc-Claire Deville,* 
P. D’Afcet,^ 0. Doepping,® J. Dumas/ K. Goebel,^ A. Laurent/ 
Z. Delalande,**’ J. Liebitj/* T. Martius,'- Aluncke,”^ J. Pelouze,'^ 


('» Boudiardat, Bull Soc, Chiin 1894, 11 , 147 J. Collie, Ber 1891], 21 , 

1 108; al)st Wag. Jahr. 1892, 3S, OOo Schinimel & Co , Chem. Ceiitr. 1898, 

70 , I, 258, abst J. C. S. 1899, 76 , i, A. Zoharia, Chcni.Centr 1899, 

71 , II. 308. N Leonard and H. Smith, Clieni Centi. HKM), 71 , II. 745 

J Schindelmciscr, J. Rus.s Bliys Chem. Oes 1902, 34 ,* 954, 19011, 35 , 75, 
Chem Ccntr 1903.74,515.835.] S C I. 19^3.22,047,1 C S 1903.84, 
i. 207, Chem Ztg. 1907, 31 , 1 198. abst Chem Zeiitr 1907, 78 , II, 908, Chem 
Ztg 1907, 31 , 759 D. R P 229190, ab^ Wag. Jahr 1910. 58 , II. 252. 

1 S C I 1911, 30 , 49, Zls aiig Chem l9ll, 23 , 95, Chem Zentr 1911, 

82 , I, 178 \i. P 14315, 1911 H P. 4775, 1912 .A Scdiamelhont, Bull . 

soc roy pharm Brux 1909, 53 , 82 0 Tunmami, .St'liwei/ WiK'hsehr 

Chem Pharm 47 , 517, Jahr Chem l!»09, 62 , 983 H. Sc'hnx'fter and 

R Weit/enboek, Monatsh 1908, 29 , 395, abst J C S 1908, 94 , i. 030 1 

Seymour, Pnx' Am Pharm Assoc 1907, 55 , 443, Pharmacopwia, 1907, 63 , 
194 L Schultze, Proc. Am Pharm Assoc 1907, 55 , 45, Pharmacopoeia, 

1907, 63 , 190 II Rusby, J S C I 1907, 26 , 380, Chem Zentr 1907, 78, 

II. 70, Mon Sci 1909.70,450 G Drobegg, J S C I P»07, 26, 381 . Mon 
Sci I’HH), 70, 457 C Pisheo, Western Drug, 1900, 28, 29, PharmacopixMa, 
1900, 58 , 200 C (lalloiv, J de pharm et de Chim Par 1907,26,99,Phar- 
macoiMH'Ui, 1907, 63 , 194 A Hempel, Chem Ztg 1907, 31 , 0, Chem Zentr 

1907, 78 , I. S'xL J Pharm 1907,98,180 R Keinpf, J prakt Chem 1908, 

78 , (2), 201, Chem Zentr P.)08, 79, II, 1408 A Amost, Zts. Nahr 
(lemiss 12 , 532, Chem Zentr 1907.78,1,70 vSchwei/. Wochschr. f Chem 
u Pharm Zurich, 1907, 45 . 40 J. Crane and C Joyce, J S C.*l 1907, 
26, 3S(i, Mon Sci 1909 , 70, 452 V Coblent/, J S C I 1907, 26, 382, 
.Mon Sci PKD, 70, 447. Iv Deussen, Arch Pharm 190.1 247,307.] C S 

1909, 96, u, 770 Darrasse freres and L Dupont, H P 27808, 1910 W. 

Pennimaii and W Randall, J I I{ C 1914, 6 , 920, abst J S. C I. 1914, 
33 , 1171 J Wood and J Scott. J C S 1910, 97 , 1573 J Hancock. U 
S P 1153080, abst C A 1915.9,3119 Ccrpmwerk, F P 413282,1910 
S Hood, J I I{ C 1917, 9 , 552 P Housrmian, Chem l{ng 1915, 21 , 2 

Anon , '*l{astern Commerce," Yokohama, March, 1919, abst Kunsl 1919, 

9, 182 

2 Sehw J 1833, 8 , 140, abst Berz Jahr 18.35, 14 , 310 J prakt 
Clum 18.37, 12 , 3.57; Ann 18.38, 28 , 207 

1 Ann Chim Phys 1848, 24 , 820, abst Berz Jahr 18.50,29,388 

2 J prakt Chem 1842, 25, 257, .abst Berz. Jahr 1.841,23,417 Bull 
Sei St Peter 9 , No 15. 10 * 

3 r vS. P. 11247, 18r>4 

4 Compt rend. 18.39, 9 , 704, 1840. 10 , KX), J prakt Chem 1840, 

19 , 442; 1841, 22 , 81, 1.58, J de Pharm 1840, 26 , 0.53, Ann 1841, 37 , 170, 

Ann Chim Phys 1840, 75 , 58. Berz. Jahr 1^2,21,2.5.3 

5 Ann Chim Phys 18,37. 64, 1 10; abst. Berz Jahr 1839,18,511 
0 J pharm. Chim. 1.844, 6 , 108; abst Berz Jahr 1840,25,002. 

7 Ann Chim Phys 18;42, 50 , 225; abst. Berz Jahr 1.8.34, 13 , 295. 

8 Schw. J. 1824, 40 , 3.50; al)st Berz Jahr. 182<). 5 , 2.50, 

9. Compt. rend. 1840, 10 , 947, J inakl Chem 1840, 20 , 499, Ann 
1840, 36 , 292; Ann. Chim, Phys. 1840, 74 , 20; Berz. Jahr lm2, 21 , 3513. 

10. Comnt rend. 18:39, ‘ 9 , 608. Ann Chim Phyi. 1842,6,343;] prakt. 
Chem 1843, 28, 257; Ann 1843, 45, 3.32 L’Inslitule. 1839, No 307, 399. 
Ann. Chim. Phys. 1841, 1 , 120, J. prakt Chem 1841, 23 , .387, Ami 1841, 
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J. Sch\^^nerl/ G. Markoe,- J. IJirhtfoot/ Kaiser/ B. Tolicns and 
R. I<. Monoyer, vSauerwein/ and H. Schwarz/ furnished 

the basis upon which the early endeavors to combine pyroxylin and 
camphor were founded. Various patented processes of camphor 
application have appeared,'-* of minor interest in this connection, 

38 , • 

11. Pog« Atiifc. Phys. l<s;a), 20 , II,al)st Hay Jahr IH32 U, 2(i] 

Jahr IS^I.S. 20 , Ann 

loiiX, 25, .jOo; 27, 44 

PI. Buchn Repert 43 , 2I()( ubst Her/ Jahr iShS, 27 , 4:);i 

14. J Pharin Chtm ISIO, 26 , ()}."», Comp! rciul IKK), H, .4(1,") T 
prakt Chem IMH. 22 , :{7!), \Wi/. Jahr IK-12, 21 , :ir);i 

1 Ann. 1K(;2, 123 , 2!)K, ahst Cluan Centr JK(i2. 32 , 7KK, Rep Clinn 
Pure, IM, 5 , 2()r>, Jahr Chem 1K(;2, 15 , 11)4 Ann 181)4, 128 , 77 ahst 
Bull S(K' Chiin 1K()4, 2 , .■)2 

2 Prfx' Aincr. Phann Assoc 18(51,12,212 

.1 Phot Archiv 18(54, 14(5, ahst Poly Centr 18(51,30,(522 

4 Mon Set 18(54, 6 , ohK. ahst Bnll Soe Chun 18(54.1,41)11 

f) Ann. 18(51, 53 , 471; ahst Bull Soc Chim 18(54. 2 , 457. Jahr Cheni 
<8(5-l, 17 , 547, J prakt Client. 18(51, 93 , 115, Cheni Centr 1864, 35 , 814 

J. Phann Chun 18(54,46,410 

(j. Bull. Soe Chitn 18(51,2, 404 Mon Sei 18(55.7,100 

tieweihevereuis Haiin 18(52, No 2, Poly Centr 18(52 
28 , 1 102; Rep Chun Pure, 18(52,4,41)8 

8 . Rep Chim Pure. 18(54, 5 , 170. Poly. Centr 18(54, 29 , 414, Breslauer 
(.ewerh(^)latt, 1862, No ID 

0. C. Perret, K P 281(5. 1867 W vSiinos, V S I' 127807, 1872 
i:i()62;i. I87;i. K P. 2217 . 1878 1 Phelps, V S P 164178. 1875 c’ 

Desniazures, P. 4888, 1878 Dynanut A C, , I) R P 5.*>28 Cliem 
tech Mitth 1878 D, 28 , 206 C. Annan, V S P 221)1)47, 1880 \\' Atkin- 

■son. C. S P 247704, 1881 K I’ 81)6. 1881 I) R P 1,V)I(5 1881 C 

Conner, V. S P 258021, 1882 W. McRen/ie, I' S P 222747, 1880 I' 

Beckmann. I). R P. 42458, ahst Wa^ Jahr. 1888.34,770 J ])rakt Cheni 
f8D7. (ii), 55 , 41 40, ahst J. C S 1807.72,1,240,4 S C I 1807 16 , '5')5 
Zts phy.sik. Client 1004 . 46 , 851 W McKeti/t‘e and H Brak’er I- P 
54(57. 1800. ahst. J S C 1 1800.9,762 J France. T S P 574725. 1807 
W. Schmidt, !<:. P 17451. 1805. ahst J S C 1 180(5.15,611 I) R P 

87614; ahst Wag Jahr 1806. 42 , (584 V. S P (510(5(54 F P 250.448 
I). R. P. 02002 F: ScheriUK, Iv P 6(552. 1004. ahst J S C I 1005 21 , 
2(H). F. P, 441514, 1004. ahst J S C I 1004.23,881 U S P 77(HI40 
|^ •/^.sse, D R P 1(54507, lOtM.ahst I S C 1. 100(5,25, 1067. Was Jahr 
1005, 51 , T, 127 Chem Zl^ 1007, 31, 101. ahst Chem Zentr 1007, 78 , 

I, 854 MattiiK 'them MaittiK. Indja Appl 57. 1000 See also V S Ctrcint 
Court. vSouthent District of N Y . haputy, 417(5 (1800) Darrasse freres and 
1. Dupont, F. P 410480. F P 27868. lOlO. ahst J S C 1 1010 29,840 > 
1011, 30 , 712. D. R P 2-ltl0;i0. ahst Wa^ Jahr 1012. 58, Tl, 204. C a’ 
Chem 1012.25,1071 A I'riedl. C Weizmann and 
rhe Clayton Aniline Co. K P 21046. 1007. ahst J S C I 1008,27,017 
W. Beatty, Ji. P 18400. 1014 N Tacohsou, H P 4.572. 1012 W Plinatus 

K. P. 25805, 1011 (). Witt, I) R P 2:i8270. 1010, ahst C A ,1012. Sj 
1660; Zts ang Chem 101 1. 24 , 1075. Chem Zentr 1011.82,11.1084 U 
S P 005510, loll, ahst J S C I 101 1. 30 , 024. C A 1011.5,2(507 K P 
17144, 1011; ahst 1 S C I 101 1 . 30 , 1241 F P 120507. 1011, ahst J S 
C I 1011, 30 , 1241 Aust P 5545(5 The Asahi Camphor Co, Jap P 
il0107, 4044(5, 40606, ahst C A 1017. 11 , 12(51, 202(5, 24!)0 J Crane, Can. 
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but which, although not encompassing llie inanuticlurc 
O’. 1 87 173; fl’ S V 1308.398, ahst C A 1918. 12, 2002. 1919, U, 2J.30 H 
du Pont dc Nemours & Co . K P 1I81A9, 124113. 121704. ahst J vS C I 
1918, 37, 0.30-A. 1919, 38, o20-A. 010-A. C A 1919, 13, 10.7. 1021. 1702 
P P. 480910 Can P 187173,1918 J Pint, Holton and W Metaneli- 
lau, P P 11272. 19i:).P P 479!»90. 1910, ahst C A 1917, U, ilOO Pukiai 
Camphor RefiniiiK Co , Jap P .302.72, ahst C A 1917.11,1729 0 Hvleeii, 

Swed P 41101, 1910, al)st C A 1910.10,314.7 J vSt<Kkliaiisen. I) R P 
281202. 281208 Addn to 277lu.3, ahst Cliem Zcntr 1‘»I4. 85, II. 8,70. 
191.7.86,1.2.38 P Tallev, r S P 128.7403. ahst J S C J 1919.38, Ill-A, 

C A. 1919. 13, 271 K Kuhicrschkv, 1) R P 2010.7.3, ahst Chem Zt« 
191.3, 37, 1094 

10 A ,\n^Tli. Her 1893, 26, .78. 1.89,7.^28, 1 127, .ihst j C S 189.3, 
64, 1 , 277, 189.7, 68, i. 120 A Anj^eli and Rnmni. («a/ elimi it.d 1.S90, 
26, 11. 228, ahst J C S 1,897.72,1.90 H ArinstroiiK' and T 1.o\mv. IW 
Chem Soc 1901,1,83.217.214.] C S 1902.81,1411.1102,1109 j Hailev. 
Dent Ind Ztj; 1800, 428, Chem 'Peeh Rep 1.800, 5, II, 87 O Aseh.m, 

Iki 1.891, 27, 14.39, J C S 1.891, 66, 1 . 422 Acta Soe Sei hVnmee. 21, 

l.J C S 1890,70,1,492 Ann 1901, 316, 190, J C S 1901.*80, i. 177 
P H.irhier. Conipt rend 1.892, 114, 120 C'l ileekett and W’ \Vni;hl, j C S 
1.870,29,7 li Heekniann, (7 Pnehs and V Geinhardt, Zts phvsik Chem 

I. 89.7,18, 173, ahst j C S 1890, 70, n. 237 C Benedict, j C S 1.898.74, 

II. 02 J Bertram and II Walhaum, ;\uh Pharm 1,897. 235, 170, j C S ^ 

1.8'i7, 72, 1 , 02.7 M Berthelnt, Compt rend 1871, 79, 101t3. 1.8512. 115, 

• 702, J C S 1.870. 28, .348. 1.893. 64, n. 108, 1.898, 74, i. .7.71 M Beit helot 

.ind C MatiKnon, Compt rend 18511, 112, 1101 .\I Berlhelol and P 

Rivals, Ann Chiin Phvs 1.8510, 7, 17 (7 Blanc. Bull Soc Chun 1.85)8. 

19,3.70.] C S 1.85)51.76,1,1 12 Coinid rend P.KM). 142, 108 j , 191)7, 145, 
9.9), J C S I'KHi, 96, 1 . .72.4, 15)0.8, 94, 1 . 20 Bull Soc Chim 19051,5,24. 

J C S 151051, 96, i, loo, Amer Chem ] PllO, 43, 2.7.7 !v Blaise and (7 
Blanc, Bull Soc Chiin 15102,27, 71.] C S 15102 , 82,1,25)51 P Borisch, 
Pharm Ceiitralh 15H)7, 48, .727 (7 Bonchaidat and 'Paidv, Compt rend 

1851.7, 120, 1117, ] C S 1.851.7, 68, i. 073 | Bred! .iml M de RosenherK. 

Bull Soc Chun 1<85H). 15, 13.7, JSC! i.85)0. 15, 372 Ann 1851.7, 289, 

l.J C S 1.85)0,70,1, 178 I Bredt. P Roehiissen .ind I Monhenn, Ann 

15)01. 314, .305), ] C S PtOl. 80, 1 . 217 ] Bredt and R RuIkI, Mull Acad 

Rf)V BcIk 27, 120, 1.37, Ann 1.8518, 299, 100. Chem Centr 185)8. 69, I. .3.84 . 
Cf Ann 1.8.72, 82, 03. 18.751, 110, 37. 1.8510, 289, 1. 1.85)7, 297, 13). Chem 
Centr 185)0, 67, I, 10.3, 1.85)7, 68, 1. 51.7, 11. 702, Her 185)0. 29, 2777 J Bruhl. 
Her 185)1, 24, 3373. 3701 , 15102. 35, 3710, 3019, 15104, 37, 710, 21.70. 2178, 

J S C I 18511, 10, 102.7. 15102, 21, 1400, 1407; 1904, 23, 720, ]. C. S. 1904, 
86, 1 , 137. WaK Jahr 18511, 37, 7.37. J. Bruhl, R Robert and R. Cadtheh, 

^ Her 15)(H. 37, 2178, ] C S J5ltH, 86, II, .501. ]. Bruhl and M. Rudiger, 
Her 15)04, 37, 21.70, J C S ItiO-l, 86, i, 001. P. Cazencuve, Compt rentl 
1.882. 94, 7.30, 1300. 1884. 99, 005); 1885, 100, 802. 1886, 103, 27.5; 185)0, 110, ’ 
719. Ill, 743, 18512. 115, 82.7. 1312, Bull Soc Chim. 1881, 36, 0.50; 1882, 
37, 4.74 , 38, 8, 5), 1883. 39, 1 10. .701, 50.3; 188.5, 44, 115; 185)3, 9, 38; ] S C. 1. 

• 18.8:4. 2, .374, 1890, 9, 047, 185)1, 10, 270; ] C. S. 1882, 42, 520; 1893, 64, i, 

I. 72, 1951. .75)8. 185)8. 74, i. .590, 1882, 43, 177, ,302. M. Centnerszwer, Zts, 
physik Chem 15)0.3, 46, 404, 478, 495. H. Creighton, Trans. Nova vScotia 
Inst Sci 15)08. 11, .75)3, ] C S 15)09,96,1,165). A. Dcbiernc, Compt. rend. 
185)5), 128, 1 1 10, J C S 18951, 76, i. 025, A. Ptard, Compt. rend. 189.3, 116, 

II. 30, ] C S 189:}, 64, i, ,524 A. Pleischer and A. Kcknlct Ber. 1873, 6, 
934; ]. C' S. 1873, 36, 1228. II. Goldschmidt and R KorelT, Ber 1885, 18, 
1632. H. Goldschmidt and R. Znrrer, Ber. 1884, 17, 2(X)9. A Haller, Compt. 
rend. 1887, 104, 66; 1889, 109, 68, 1 12; 1896, 122, 446; 190.3. 136, 788, ]. C. S. 
1896, 70, i, 448; 1897, 72, i. 227, 1903, 84, i, .50.3, Bull Soc. Chim 1890, 15, 
324; Chem. Ztg. Rep. 1891, 15, 248, Wag. Jahr. 1889, 35, 771; G6n. Civ. 
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of plastics, have sufficient merit to l)e chronicled herein. 

12, 1.52 Seventh Inter Conj; A])|)l Chem MW, 2.4 A. Haller and J 

MinKtiin, Compt. rend. I!)0:L 136^ 1.52.5; lOIMi, 142, l.'lOt) A. Haller and 
P. Muller. Compt rend. 1H!M), 128, 1.470, 129, 100.5; 1000. 130, 221, J. C. S. 
1000, 78, i, 1.X2, li, 104, Zts pliysik Chem l.SOO, 30, .571 W Hartley, Proc 
Chem. Soe 1008, 120, J C. S 1008, 93, 001 A Hempel, Pharm Era, 1007, 
37, 170; Chem. Ztg 1007, 40, 0 J. Hephnrn. J Prank Inst lOll, 171, 
170 J Hertkorn. V S P 001700. lOOS, J S C I, 1008.27, 1170 O 
Hulett, ZtSridiysik Chem 1,80’), 28, 0.57; J C S 18‘)0. 76, ii, 400 J Kaehler 
Her. 1878, 11, 400, Ann 1878. 191, 144, I C S 1871, 28, 1.51 J ICachler 
and P. Spitzer, Anh 1880,200,410. Her 1884.16,241 1 . 1881, 17, 141 . Montash 
1884. 4, 401, 1881, 5, .50, J S C I 1.884, 2, .51.5, 1881, 3, 100, 428 J C S 

1880. 38, .424. Sit/. Her VVien Ak.ad 1,884.88,11.71 C Kimjzett J C S 

1881,45,04 I S C I 1,888.7,07 E. Kno -venaKel. Her 1804.26,108.5, 
J C S, 1804, 64, i. no Ann 1,80.5, 288, 1800, 289, 41. 141 0 Komppa, 

Her 1000, 36, 44.42, Chem Cenir 1001,75,1. 1.5;>, J S C T I'.lOl, 23, 78 
Her. 1008, 41, 4470, J S C 1 1000.28,100,] C S 1000, 9S, i, 110, Chem 
Centt^ 1000. 80, I, 202, C A 1000. 3, 0.5,8 Ann lOOO, 368, 120, 370, 200, 
J C S Up)0.96, 1 , 720, 1010, 98, i, 51, .507, C A 1010,4,1400,22.8.5 Hull 
Soc Chilli 1011,9, 10 E von Ka/.iv, Ph.irni Po>( 1011.44,40.5,0 A 
1012, 6 , 10.54, J C S 1011, 100, i. 802, Drui^ Cire 1012, 56, 1.48 P. Lan- 

dollih, Compt rend 1.87.8. 86 , .5.40, J C S 1.878. 34, .5.80 H Law. J. C. S 

^ 1000,89, 11.52 H lyeseoeur, Hull Soe Chim 1.875,24,270.] C S 1870, 
29,870 T Lowry, Proe Chem Soe 1000.70,] C S 1000, 89, 10.4.4, Pharm 
]. 1000, 22, 20.4 T Lowry and V Steele, ] C S 101.5, 107, 1028, C A 
ioi.5, 9, 2701 T Lowry .ind C Deseh, ] C S 1000, 95, 1.410 T Lowry 
and (5 I)onmt,Oon, Proe Chem Soe 1004, 57. ] C' S 100.4, 83, 482. T, 
f.owiv and H SoulliKute, Pioe Chem Soe 1010, 68, ] C S 1010, 97, 00.5 
W. Lohmann, Her pharm Ces 1000, 19, 222, C A. 1 000, 3, 2000, J. S C I 
1000, 28, 071 ; ] C. S 1000, 96, n, .525, ]ahr Chem 1000, 62, I, 804, Pharm 
ZtK 1000, 54, 28.4 S MalniKun, Her 100.4, 36. 2008, ] C S 1004, 84, 
i, 711 I Marsh and ] ('.aidner, ] C S 1800. 69, 71, Her 1800,29,170, 
Wa« ]ahr 1,800, 42, 0,8.4 \’ Mayer, Her 1870. 3, 121, 1878. 11, 1008 

Parbwerke vorm Meistei , Luems and Hrmimg, 11 S P 010.401, P 18045 
1800, 1). K P 0171,8 I MuKuin. Hull Soe Chim 1002,27,888; [ C vS’ 
1002, 82, i. 708 Compt rend lOO,'!. 136, 7.51, ] S C I 1004, 22, 5‘{X) A 

„ Mittasch, Zls physik Chem 1004, 46, 41 j DeMontgollier, Hull. Soc. 
Chim 1.870, 25, 17, Compt reud 1.877, 84, .88. 1.870. 88, 015, Ann Chim. 
Phys 1.878, 14, .5, ] C S 1.870, 30, 70. 1.877. 32, 478, 1.87.8, 34, 001; 1870, 
36,720 W Noves and L Kvn.ikides, ] A C S 1010,32,1001;] S. C I. 
1010, 29, 1 177 ('. Oddo, ('.a//etta. 23, 1. 70. 11. 414, 1.807, 27, I, 107, 204 

(5a/ chim ital 1.801. 21, .500. 1004 . 34, H. 41, 40. Her 100-1, 37, 511, L50o’ 
], C S. 1.804, 64, 1. 422, 1.804, 66, i. 201, 1.807, 72, i. 577; 1004, 86, i, 4.40 
J S C 1 1004 , 23, 020, Chem. Centi 1001. 75, 1, 8.81; II, 0.55 P. Power 
C Kleber. ] C S 1.80.8, 74, i. .420 A Reuter, Her 1.8,84, 16, 024 A. 
Reyehler, Hull Soe Chim 1.80.8, 19, 120, ] C S 1.800, 76, i, 445. O De 
Rossi and A Sella. Zts. physik. Chem. 100.4, 44, 048. Nuovo Cimeiito. (.5) 

4, 04 H Rusiiy. ]. S C I 1007. 25, 480; Midi. Drug 1000, 43, 080 See 
aiso Pharm Ivra, 1000, 42, 04.4 C vS.iutermeister, Sudd Apoth Zt^ 100.5, 
45, 454, 401. R SehitT, Her. 18.81, 14, 1475, ] C S 1.8.82, 42, .527; Gaz 
chim. ital 1.8.80, 10, 417, 1.881, 11, 21. 178 N. Schilow, Zts. phvsik Chem 
1808, 27, 515 H Schhmdt, ] Phys Chem 100.4, 7, 194, J. C. S. 1904, 
84, ii, 401, Zts physik. Chem 1004, 48, .470 H Schroetter, Her. 1880 

13, 1021, P.'Semmler, Her. 1000, 33, .4420. 1007, 40, 4501; ] S. C. I. 1901 
20, 150; ]. C. S. 100.8, 94, i. 47. R vSilva. Hull Soc. Chim. 1875, 23, 225’; 
]. C. S. 1875, 28, 1104. Z Skraup, Her 1002, 35, 4081; Chem. Centr. 1004, 
74, I, 10, P. Spitzer, Her. 1.880, 13, KUO. ] C S 1880, 38, 717. F. Stoh- 
mann, Zts. physik. Chem 1.802, lO, 410; ]. C. S. 1804, 64, ii, .59. G. Tam- 
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• Camptior is the dextrorotatory '^tiiodificatioii of the saturated 
ketone C.tHi«CO, obtained from cainplior laurel, from the wood 
of which it is extracted by steam distillation followed by sub- 
limation.* When pure, camphor is white, translucent and 
crystalline, soluble in about 7lK) parts of water,’ in 0.7 part 
ethyl alcohol, and readily soluble in acetone, methyl, elhyl and 
amyl acetates and in chloroform. Camphor is also an excellent 
solvent.^ It is at least quadrimorjdiic.’ The constitution of 

niaini. Zts pliysik CIkmii 25, 47.') 1' Her 1S‘>7, 30, 2-12 

W Tiklcn. J C S. 1.S7.S. 33, SS J TiriKlr. .Ahut Clu-in J IS' 17, 19, .4! Kb 
I A. C S ]S'.)7, 19, 1.7.4 I) Tominasi, J C vS I.S71. 27, .412 J Ti,^)})]), 
her lS7(i, 8, 542, J. C S 1S75. 28, 10.47 A TscIiukmHT. J Rtiss Plivs 
Chem vSoc 1007.39, 1424, Itull Chun 1012, 11, 7IS. J C*S lOOS, 
94, 1 , 0.4, 1012, 102, 11 , S22. I hlhoni, I’liann Cnitralil is'lO, 32, 107, 
Apoth Zlji 12, 12, Phanii ZtR IHOl. 121, Wa^ lalir IS'H, 37, 747 I- 

Vaiistom-, Proc Chem Soo lOO'i, .40, 1010. 47. J C S 1<»0«.). 95, .705. I'HO, 
97, -120 H VitU'iiet, Hull Sue Chun IS‘*7, 17, 705 (> Wallaeh, Aim 

loos, 363, 1. J C S loos, 94, i, 007 T Wluttelscy, Wallaeh I'estsehnft, 

loO'.), OOS.Chem Zeiilr 1001*. 79, 1 1, 2100, J C S I'HO. 98, IS5 H Winter 
herK, Plln^ers Areliiv 1004, 94, 4 1.7, J C S 100.4, 84, ii. .407 Zts exper 
Path 1000, 3, 1S2 C Wiiither, Zts ph\sik CIkiii 1007, 60, .704, J C S. 
1007, 92, 11 . S41 K Wredeii, Her 1S7S. 11, OSO. J C S I.S70, 36, 00 H 
Wiiyts, Her 1004, 36, S0.4. J S C 1 100.4, 22, .700. J C S 1004, 84, i# (2S. 

0 Manasse. V S P 010.401, ISOS C. Street. C S P 00.7724, 1002 K 

Steiihaii and P llinisal/, C S P 770040. l'*04 O Hentou. C S P 7S1.47S, 
100.7 C CdaMT. r S P S0)4102. 1007 O Witt, Anst P \niu <>.401, 
lOll.ahst Chem ZtK 1012. 36, .7.70 

1 I'oi data on the rotation of e'aniphoi see ,M h’aiuon, Coinpt rend 
]'I12. 154, 0.72, Hull Soe Chun 1012, 11, 02S, J C S 1012. 102, i, 270, J 
S C 1 1012, 31, 1004 I' Kipping and W I’ope, J C S 1S07, 71, 0.70 
H haiidolt. Her 1S70, 9, Oil, J C S 1S'70, 30, 474 Zts |)hvsik Chem 

loot, 48, .470 M Malosse, Compt rend 1012, 154, 10'l7, J S C I 1012, 

31, 701, J C S 1012, 102, 1 , t)40 Compt rend I'.H 1 , 153, 50, C \ 1011, 
5, .4.741, J C S. I'.ll 1 . 100, 1 , 740 J pharm chnn 1014, 8, .705, C A 101.4, 
7, .7.72, J S C I 1011,33, ll Moreau,] pharm elum IS'M. 30, 14.]. 
C S l.S‘.)4, 66, i, 01.4 ] rniney, Perf Fssint Oil Record, 1010, 7, 40, 

C A 1010, 10, 1404 \' Zephcyovieh, Chem Centr I.S70. 47, 200, ] C S 

1S77, 32, i, .704 

2 Natl (kuKraplne Mag 1020, March, 20.7 

4 C. Istrati and A Zahana, Compt rend hSOS, 127, .7.77, J S C I 
ISOS, 17, 1077, ]. C, S l.SOO, 76, i, 225, Chem Ce-ntr I.SOS, 69, II. 10.74 
Ilf Leo and R Rimbaeh, Hioeheni Zts ioll*, 95, 400, ] S C I 1010, 38, 

7.40-A, ] C S 1011, 116 , 1 , 402 Society of Chemical Industry Hasle. B P 

2,720. lOOO.K P 4020.70, 1000,] S C I 10(M). 25, .44.7, 777 ] Talmadge, 

]. Phys Chem 1890-97, 1 , .747, Zts physik. Chem 1800, 19, 0.S*l, Chem. 
Centr. 1890. 67 , I, 1254, 1897, 68 , II, 405. A Zaharia, Hull S<x'. Sci. Hu- 
curesci, 1899, 8 , .7:1: Chem Centr 1899, 70, ii, 408, ]. C S. IttOO. 78 , i, KM) 
Analysis of camphor, ] Crane and C. ]oyce, ] S C. I 1007, 26, 480; ahst. 

]. C. vS 1907, 92, ii, 514, Chem. Zenlr 1907, 78 , II, 99 Cf. Iv Dovey, 

Analyst, 1920, 45, 2204, ahst ] S C. I 1920, 39, .720-A. 

4. N. KfremolT, ] Russ Phys Chem. Soc. 1914, 45, 108,4; Bull vSe)c 

Chim. 1914,16, 18,4; ].vS C. I. 1914,33, 122.3. 

6. F. Wallerant, Compt. rend. 1914, 158 , .597; C. A. 1914, 8 , 1089. 
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camphor has been investigafjed by L. Balbiano,* M. Ballo,^ Ai 
Behai,’ 1 . Bouveault,' J. Bredt,’ J. Bredt and K. Burkheiser,® 
F. Flavitzky,’ A. Kekule,» A. Lapworth,*-^ J. Marsh and A. Hart- 
ridge, “‘W. Noyes,*‘ W. Perkins, ‘Wapor pressure by R. Allen;*’ 
the spee^ of volatilization by P. Villiard*’ and C. La Wall;*'’ molec- 
ular weight by H. Beckmann and (L vSehliebs;"* and purification 
methods by Suzuki Shop.*’ 

Camphor oil is a solvent of some forms of cellulose esters, 
and has been extensively investigated. Combinations of cam- 


,1 Ga/, diini. ital. I HOO. 26, I, 52, Bull Hoc Chini 1890, 16, 8%; Ber. 

1007 M UlOl 

’ 2. ’‘lier. 1S79.12, 1597, 1881 . 14,234, J. C. S. 1880,38,50. 1881.40,428 
For (letfriuiiiatioii of water in camphor, sec k Lane and 0 Lubatti, J S. 
C I 1920, 39, 50 T. ahst C A 1920,14,2217 

2 Conipt rend 1894. 119, 858. J C S. 1895, 68, i. 240 Rev gen 
sci Pure, 20, 912, ahst. C. A. 1910, 4, 9.54 

4 Bull >Soc Chiin 1892. 7, .527; 1894, 11, 124, 1897, 17, 990; 1898 

19, .505, 1899, 21, 1012; ahst J. C S 1892, 64, i, 270, 1894, 66, i, 421 ; 1899, 

76, i, . 5 . 20 . 1900, 78, 1 . 182;Cheni Ztg 1897,21,701 

5 Ann 1890. 212, .55, 98, 1897, 299, 121, 1902, 328, 2.38, 190(), 348, 

199 1909 366, 1, ahst Ber 1880, 19, 515, 1.892, 24, 4222; 1894, 26, 2047, 

1895 «-27 2212 1897, 29, 2795, J C S 1902, 84, j, 770, 1900, 90, i, 080, 1909, 
95’, i.’ 49.8; Che’ni Centr 18.88, 59, 11. 1405, 1894 , 65, 1. .224; 189.5, 66, 1, 491 
1897, 68, I, 90, 1898, 69, I. .2.81 , 1900, 77, IL 785, Wag Jalir 1894, 40, /29. 
Mouatsh, 1888, 9, 70.8. 720 

0. Ann. 1900. 348, 199, J C S 1900. 90, 1 . 080 

7. Bull Soc Chilli 1.87.8, 30, 421; ahst J C S 1.879,36,107. 

8. Ber 1872, 6 , 929, ahst J C S 1.872,26,1228 

9. Proc. Chem vSoc 1900, 12.8, J C. S. 1900, 77, 1052. 

10 Proc. Clieni f^oc 1898, 170, J C. S 1.898,73,8.59. 

11. Ber. 1899, 32, 22.88; ahst. J C vS 1899, 76, i, 928 
12 Proc Chem Soc 1898, 109, J C S 189.8,73,790. 

81, 292, ahst. Zts phvsik Chem 1902,41,508 

12. Proc Chem Soc 1.899, 1.25;J. C.vS. 1900, 77, 4 12; ahst Zts physik. 

Chem. 1901,37, .508 .. , 

14. Chem. News, 1898, 78, 297. 209, al^t J, C S. 1898, 76. n, 143. 

15 Amer Drug 1909, 55, 107, Amcr. J. Pharm 1909, 81, .545; Proc 
N. J Pharm Assoc 1909, 42; Merck’s Report. 1910, 19, 1 , ahst. J. S. C. I 
1909, 28, 1102. 

10. Ann 1895, 289, 71 . ahst. J C. S. 1890. 70, i. 124. 

17. Jap P. 2171 1, 1917. ah.st C. A. 1918, 12, 1230. * 

18. R. Dowzard, Chem and Drug 1902, 61, 520, ahst J. S. C. I. 1902, 

21 1244 L Cans, Chem Rev Fett and Harz Ind 4, 204; ahst. Chem. 
Centr. 1898, 69, T, 2.89 K. Kafuku, J. Chem Ind, Tokyo, 1916, 19, 815; 
ahst. j. S. C. I. 1910, 35, 1 178 R. Kayscr. Bayer GewerbI 1888, 212; ahst. 
Wag. jahr. 1888, 34, 1101. J Liverseege, Chem and 1901, M, 

107- ahst J. S. C. ,T. 1901, 20, 289. P. Macewan, Pharm. J. 1885, 1045; 
ahst. Dingl. Poly 1880, 259, 244 E. Parry. Chem and Drug. 1902, 61, 
.520' ahst. i S. C. I. 1902, 21, 1244. L. .Sarason, D^R. P. 183190; ahst. 
T. S. C. I. 1907, 26, 1005; Zts ang. Chem. 1907, 20, 1247; Chem. Zentr. 1907, 
78, h, 10 : 10 . F. Semmler and I Rosenberg, Ber. 1913, 46, 708; ahst. C. A 
1913, 7, 1720. N. Sugiyama, Schimmels Rept. 1902, 10; ahst. J. S. C. I. 


J. C. S. 1902, 
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• phor witli other solids and li(|ui(is often result in the formation 

of fluid mixtures. Such are mixtures of camphor with oils,' 
phenol," menthol,^ salol (camphol),^ chloral’’ and chloral hydrate,'’’ 
and naphthalene,^ and their use as camphor substitute'^ in pyrox- 
ylin plastics have been advocated. ^ 

Artificial Camphor. The term ‘‘artiiieiari as a])plied to 
camphor, is not synonymous with “synthetic,”'^ for while syn- 
thetic camphor is also artificial, the rci^erse is not the case. Arti- 
ficial camphor is the name applied to (/-jiinene hydnu^liloride 
less often to the hydrobromide'' obtained by passing dry IICl 
^as intf) dry French or American oil of turjientine. 

Pineiie,"' terpin," terpin hydrate,'* hydrated pineiV''^ or ter- 
pene alcohols,'^ when treated with IICI form a snow like solid, which 
when purified, becomes the artificial camphor oi commerce. The 

• processes of W. Bentley, C. Weizmann and Clayton Aniline Co.,'^ 

1902, 21 , 1. ■),')! A Tschircli and H Shiiasaw.i, Aicli <U‘i I’harni 240 , 2'>7, 
al)sl J S C I 1002,21, 10:t7.Chein Ceiitr 1002,73,11, l.Tl H Voshida. 
J C S IHX.y 47 , 770 vSchimnu-rs kept lOOS, 2.), ahsl J S C I lOOS, 

27 , 700 • 

1 Pharni Cciitralli 1002, 44 , 010, IMiarm f 100:i, 70 , 2, ahst J S 
C I ioo;i, 22 , lOS 

2 k Kretnann, !' Wisclio and k I’aul, Monatsh I0l.'>, 36, '.•! 1 . al)sl. 
J S C 1 1010, 35, 4S<S 1{ kcK^T, Conipl rend l.SOO, 9, 1 140, abst Compt 
rend ISOO, 111 , 100 C koehr. Pacific Phaiin 7, 2<SI, ahst C A 1014, 
8 , 202S vSehaefer, Aiioth ZtK 5 , 07)7 J Wood and J Scott, Pioc Chcni. 
S(K' 1010, 104, J C.S 1010,97, i:)7;i, ahst Drun Circ 101 1 , 55 , .40 

.4 Bull Atncr Pharni Assoc 1000, 4 , ‘ 

4 Western Drns 1402, 10, ahsl Proc Aniei Pharni Assoc 1802, 
40 , 1028 

7) Haarst, Nieuw Tijdsch Pharm Xederl 1887, 170, ahsl J, S C. 1 
hS87, 6 , 081 

0 T. Brown, Pharm J Trans (.4), 4 , 720, ahsl J C S 1874.27,724 

7 J Girard, J I’harm Chnii. 1801, 24, 10.4, ahst Chein Zl^ kep 
1801, 15 , 240 Jounioux, Bull Soc Chim 1012, 11 , 120, .'>40. ahst C A 
1012.6,1144,2240,] S C I 1012.31,244.] C S 1012,102,1, 108, .472 

8 ] Sprinjl, Pharm Weekblad, 1008, 1001 

0 P. Geiivresse and P Faivre, Compt rend 1004, 137 , 140; ahst 
• ] S C I 1904,22,024 

10 C Harries and H v Splaw'a Neymaii, Ber 1000, 42 , 870, abst 
J S C I 1000,28,440 Cf N Thurlow. T S P 720784, 1004 

11. M Bourdet, ] Pharm Chim 1011.4,00. 

12. ] Pougnei, K P 444710, 101 1 , abst ] S C I 1012,31,247 

14 • P. Barbier and V Grignard, Compt rend 1007, 145, 1424; Bull 
Soc Chim 1000, 5 , 512, 1910, 7, 442, 7)48, abst ] S. C I 1008.27,90,1009, 

28 , 672, 1010, 29,809 

14. F. P. 414282, 414289, 1900, abst J S. C. I 1010, 29 , 1 144 D R. P 
228014. 1900; abst C. A. 1911, 5 , 21.40, Zts. ang Chem 1010, 23 , 2447, 
Chem Zentr. 1910, 81 , II, 1694. 

15. K. P. 7419, 1008; abst. J. S C I 1009, 28 , 2.40 
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w. Naschlod/ A. Hesse, ^ L. Nprdheim,^ J. Woods,* O-'^Nagel,*^ 
J. Richardson,® T. Bird,^ A. Dubose and 0. Picquet,« Chem. 
Babrik Uerdin^en, Uenau & Co., and W. Naschold,^ J. Kon- 

dakow,'® Magnier and Brangier," P. Magnier,*^ 

Anon. Fabriqiie Baloise dc Prodiiits Chim.,^* 0. vSehmidt,^® A. 
vSauvage,^® 6. Rouxcville,’^ A. Mayer, J. Garcon,'® G. Be Roy,^ 

1. U. S. P. 7471)20, abst. Mon vSei. 19(M, 81, 85; Chem. Zts . 
1904, 3, 405; J A C S. 19(M. 28R, 824 

2. U. vS, P. 826Hif5: 1) R. P 18294.8: K. P. 1203.3, 1910; Aust. P. 31674, 
1907; Her. 1900, 39, 1127; abst. C. A 1907, 1, 118, J. C. S. 1906, 90, i, 375, 
370; J. S. C. I. 1900, 25, 390, 1911, 30, 815; Chem. Centr. 1905, 78, II, 1750; 
1907, 78, 1, 1470; Chem Ind 1907, 30, 214; Chem Ztg. 1907, 31, 101; Chem. 
Ztg. Ref.. 1907, 31, 320; Chem Zls 1907, 8, 151 , Wag Jahr. 1907, 53, II, 121. 

3. I). J^. P. 04180, abst J. S. C I 1893, 12, 174; Wag. Jahr. 1892, 
38, 005, Chem. Centr 1892, 83, II, 1015; Zts ang. Chem. 1892, 5, 500. 

4. K. P. 14328, 1897; F. P 290843, 1899, Belg. P. 14.3872, 1899; abst. 
J. S. C. I. 1899, 18, 10.50 

5. U. vS. P. 582221, 1897, ,590002, 1898 

• 0. K. P. 18297, 1895, 3.5.55, 1890, ,5.'>19. 1904; abst J. S. C. I. 1896, 

15, 071; 190.5,24, 208 

7. K. P. 18098, 1897; abst J S C 1 1898,17,793. 

8. F. P.349852, 19(H, abst J S C 1 190.5, 24, 857; Chem. Ztg 1905, 
29, 792; Mat. Color. 190.5, 9, 275. See also 0. Picqnet, Belg. P. 23.5012, 1911. 

9. D. R. V, 17.5002, abst. Wag. Jahr 1906, 52, II, 122, C. A 1907, 1, 
120;i; Cftem. Centr 1900, 77, II, 1095; Chem. Ind. \m, 29, 575 H. P. 
14189, 1903, 1'. P. 328009, 1902, 1) R. P 1.82(M4; abst C A 1907, 1, 2050; 
J. S. C I 1903, 22, 1101; Chem Zentr 1907, 78, I, 1293; Chem. Ztg. Rep. 
1907, 31, 177; Chem. Ind 1907, 30, 192, Wag Jahr 1907, 53, II, 122. Cf 
U. S. P. 747029, 1903 

10. Chem Ztg, 1901, 25, 009, abst. Chem Centr 1901, 72, 11, 410; 
J. C. S 1901, 80, i, 040 J. prakt Chem 1903, 67, 280, ab.st J. vS. C. I. 1903, 

22, 4.38. J prakt. Chem 1907, 75, .5.39, abst C. A, 1907, 1, 2705 Chem. 
;^tg. 1900, 30, 497; abst J C. S. 19(H), 90, i, 520 J. Russ. Phys. Chem. 
Sw. 1910, 42, ,338; ab.st. Chem Zentr. 1910, 81, I. 2089; J. S. C. I. 1910, 29, 
899. I). R. P. 215,330, 1908, abst. C. A. 1910, 4, 644; Zts ang. Chem. 1910, 

23, 40; Chem. Zentr. 19(H). 80, II, 1907; Wag. Jahr. 1909, 55, II, 215; Chem. 
Zts. 1910, 9, 1037. F. P. .397101, 1908, K. P. 7322, 1909; abst. J. S. C. I. 
1909. 28, 745. 

11. F. P. 317804, 1902; abst. J. S. C. I. 1962, 21, 1411; Mon. Sci. 1903, 

597^20. 

12. Belg. P. 157081, 1901. 

13. IndiaP.App. 473, 1901. 

14. F. P. 377926, 1907; abst. C. A. 1909, 3, 229. 

15. Chem. Ind. 1900, 29, 241 ; abst. Wag. Jahr. 1906, 52, II, 125; Pharm. 
Era, 1907, 37, 179; J. C. S. 1900, 90, i, 808; Chem. Ztg. Rep. 1906. 30, 204. 

16. F. P. 389(H)2, 1908; abst. J. S. C. I. loas, 27, 998. 

17. II. S. P. 881827, 1908; E. P. 13023, 1907; Belg. P. 200494, 1907; 
F. P. 376269, 1906; abst. J. S. C. I. 1907, 26, 988; 1908, 27, 358, 705. E. P. 
17773, 1906. F. P. 393310, 1908; abst. Mon. Sci. 1909, 70, 434. i 

18. F. P. 393504, i008; abst. J. S. C. 1. 1909, 28, 108. 

19. Bull. Soc. Encour. Ind. National, 1906, 96, 102; 1907, 171, 451, 
773; 1909, 166. 606; 1910, 82, 289. For the refractive exponent of artificial 
camphor see E. v. Kazay, Pharm. Post. 1908, 41, 993; abst. Chem. Zentr. 
1909, 80, 1, 309. 

20. • F. P. 392182, 1907; abst. J. S. C. 1. 1909, 28, 41. 
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H. Boistesselin and J. Vemy,^ M. Hoenicke and H. ^erens,* 
and L.*Voogt* are illustrative. General processes are described 
by H. Kauffman,^ 0. Piquet,*^ P.'Lipp,* A. Haber/ E. Dannois/ 
J. Goldsmith/ A. Colin/® A. Collins/ ‘ G. Bnice/'-^ Soc. Gen. pour 
la Fabrication des Matieres Plastiques/* Badische Anilin u. Soda- 
fabrik/^ M. Hoenicke and H. Berens*^ and F. Zeitscliel.‘® The 
methods of 0. Dubose/^ comprehend the use of pinene,\vlvestrene, 
pentene, terpinolene, carvestrene, thnjene, terpinc^ie, phellaiidrene, 
bomylene or fencholene for the preparation of artificial aunphor. 

J. Liebig'* apparently was the first to investigate artificial 
camphor; I. KondakofT'*' has determined its constitution, and 

1 F P 40()005. \m 

2 K P. 27317. 191 :Labst J S C I 1914.33,439 

3 Pdg P 23r),3<Sl. 1911 , 

4 IJmschau, 20, 3(Hl. abst. C A 1917. 11, 1014 

.) Pelg P 235012. 1911 Sir also A Dubose .i d O PK|uet, Bull 
SIX' iiid Rouen, 1917, 444 

(i Kunst. 1911, 1, 341, 309 Ann 191 1. 382, 20.7, abst C. A 1911, 
5, 3400 

7 Rev Sci 1910,86,449 

H Compt rend 1010, 150, 925, abst J C S 1910,98,1,398 

9 K P 5429, 1907 See Drug Topics, 1909,24, 1.3H. 

10 Rev Chun 1909, 12, 140, 192, abst Jahr Cliein 1909, 62, II, 
983,Chein Zentr 19(K>, 80, II, 1.334 

11 J Ind Eng Chcni 1912, 4, 514, abst J S C I 1912, 31, 7!)4 .See 
also vSci Ainer 1903, 89, 308, Suppl 56, 23, 319; abst J. S C I 1904, 23, 75 

12 Belg P 130890, 1897 

13 F. P :U9815, .349810, 19(H. abst J S C I 1905, 24, 7.50. Mat 
Col 190.5,9,209 

14 E. P 10915, 1911, abst C A. 1912,6,2981.] S C I 1912,31, 

.302 Belg P 193.500, 1900 1). R P 189807, 1905, abst Chem Zentr. 

1908 79, I, 424. 

15 E P 27317, 1913, abst Kunst 1914, 4, .377. 

10 C S P 907941, E P 3170, 10.5,32. 1907; F P .379430, 1907, 1) 
R P 204103, 1900, Belg. P 197799. 2014,59. 1907, Aust P .57910, 1913, 
abst C A 1909, 3, 09.3, 94.5; J S. C. I. 1907, 26, 12,53, 1908, 27, 1.39. 1909, 
28, 109, J. C S. 1909, 96, i, 245, Zts. .ang. Chem 1908, 21, 2474, Chem. 
Zentr 1908, 79, II, 1751, Chem. Ztg Rep. 1908, 32, 042; Chem. Ind. 1908, 
31, 712; Wag Jahr 1908, 54,*II, 103. See also G Bouchardat and J. Lafont, 
Ann. Chim. Phys 1888, 15, 145, 1889, 16, 230. 

17 F P .301.3.33, 1905; E. P. 8200, 8.3.50-A, 1900; abst J S. C I. 1900, 
25, 9.52; 1907, 26, .551. F. P. 370293. 1900, and addition of Dec 17, 1900; 
abst J S C. I 1907, 26, 278; 1908, 27, 290; Mon. Sci. 1908, 68, 143. E. P. 
14379, 1907; abst J. S C. I. 1908, 27, 917. F. P. 3a3478, 1907; 382790, 
1906; abst. Mon. Sci 1909, 70, 13, J. S. C. 1. 1908. 27, 246. E. P. 41.3, 1908; 
abst. J. S. C. I. 1908, 27, 1176 U. vS. P 9.37928, 1909. Belg P. 191273, 
1906. In this connection see also A. Dubose, Rev. prod. chim. 1918, 21, 
369; abst. C. A. 1919, 13, 963. 

18. * J. Liebig, R. Blanchet and Sell, Ann 1833, 6 , 267, abst. Berz. Jahr. 
Chem. 1835, 14, 301; Z. Pharm. 1834, 20, 224, .351-; Pogg Ann. 18.33, 29, 
133. See also M. Dumas, Ann. 1833, 6, 245. 

19. I. Kondakoff and R. Lutschinin, Chem. Ztg. 1901, 2$, 131, 600; 
abst. J. C. S. 1901, 80, i, 282, 646. 
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0. Vav 4 )n,' the rotatory power. The celluloid of F. Callenburg^ 
compri/x‘s nitrocellulose and tur])entine chloride. G. Best has , 
employed camphene as a waterprooling con.stituent in transparent 
signs.’’ The chlorhydrochlorides of pinene and firpene,^ and 
the nitrates of dihydrocamphene and pinene hydrochloride^ 
olTer possibilities as camphor substitutes in cellulose ester plastics. 

Synthetic Camphor. The rapidly increasing consumption 
of camphor in the arts without a corresponding increase in pro- 
duction, especially in the celluloid industry, has stimulated men 
of research and reflection to focus their energies on the synthesis 
of this body, not only from the theoretical interest which is attached 
to thcisubject, but to the commercial emoluments as well. 

By “•synthetic” camfdior is to be understood the body con- 
sisting essentially of the compound CioHi«(), in chemical composi- 
tion identical with natural camphor, except that the former is 
•unalTected by light, while the latter is dextrogyrate. vSynthetic 
camphor docs nol give the same results in celluloid manufacture • 
as does the natural product. I'he synthetic production of cam- 
phor rests upon a knowledge of the molecular structure of natural 
camplft)r, and this has been sup])lied by numerous researches, 
such as the work of b. Balbiano,” F. Beckman,^ G. Blanc,” J. 
Bredt,” J. Bredt and W. Perkin, '"J. Bruhl,” P. Cazeneuve,’’ 1. 

1 Coinpt rend l‘)l(), 150, 1 12S: ahst J S C I H) 1 0, 29, 

2 F V ;t2250l», 1902, ahst J S C I 1003.22,277 

^ 3. Iv F OOtM), loll 

4 Ci Frankfotier and F I'larv, J A C. S 1000, 28, 1461, abst J .S 
C. I. 1006, 25, 1107. 

7) M Konovvalow and vS Kikiiia, J. Rnss Pliys, Chem. vSoc 1002, 
34, 037), abst Chem Cenlr 1003, 64, I, 512; J S C I 1003, 22, 37«. 

0. Oa/ eliim ital 1800, 26, 1. 7)2, abst J C vS. 1800, 70, i, 402. Keale 
Accad del Lmeei, 1007), J. Pharin Chini. 1000, 23, 307; J S C. I 1000, 
25, 442. b Ilolviano and V Paolini, Per 100,f, 36, 37)77), abst J. C. S 1004, 
86 , i, 72. 

7 Ann 1800, 289, 302 J prakt Chem 1807, 55, 14. Her 1900, 
42, 487); abst C A 1000. 3, 1023, J. C S 1000.96,1.100 

8. Compt rend. 1800,123,740, 1807, 124, 408; abst Bull Sue Chim 
1800, 15, 1101. Compt rend 1000, 142, 1084, abst Chem Ccntr 1000,* 
77,11, 108 vSei Ainer 1010,282 Rev K^'n sei. 1000, 17. 721 , abst. C A 
1011,5,003 See also b Bouveault, Compt rend 1803, 116, 10()7 

0 Per bS87). 18, 2880 Chem ZtK 1011, 35, 707), abst C A. 1011, 

5, 37)74 

10 Pioe Chem Foe 1012, 28, 7)7, J C vS 1013, 103, 2182; ah..t C A 
1013. 7, 2027, 1014, 8,* 1413 

11 Per 1002, 35, 37)10, abst J S C. I 1002, 21, 1400 Per. 1004, 
37, 2103; abst Chem Centr 10(41.75,11.222 

12. Coinpt renl 1882. 91, 107)8. 1883 . 9S, 7)80; 1884, 98, 3013; 1887), 
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Claisen and 0. Manasse/ S. Hoogewerff and W. VLijiDorp,'-^ 

, G. Krreia,^ A. Etard,^ M. Forster,’^ M. Forster and H. Holmes,'’ 
C. Friedel and A. Combes/ R* Furness and W. Perkin,*^ 11. 
Goldschmidt and L. vSchulhof,® M. Giierbet/® M. Guerbet and A. 
BehaV’ Haannan & Reimer/- A. Haller and A. Alinguiii,” ]. 
Marsh and J. Gardner,'^ J. Kachler,*^ F. Kipping/' 1". Kip])ing 
and W. Pope/^ W. Koenigs and A. I{ppens/'* W. KoAiigs and J 
Hoerlin,'® G. Komppa/’ A. Kapworth and F. Kipping,-' P. I,at- 

schinoff,''- P. Maissen,^^ S. Malmgren/’^ J. Marsh,-'’ Iv. Marsh and 

• 

101 , 43H. 1HH7, 104 , 1522; 1H92. 114 , 1012, ISOO. 116 , MS. al.st Hull Sue 
Chilli IXHl, 36 , ()5(); 1.SS4, 41 , 285; 1S,S7, 47 , !)20, 1S!K{, 9 , SO. 90, CluMii 
Ztg Ht-p 1895. 17 , • 

1 Ann 1895, 274 , 71 , alist. CIumu Zig Rep 1895, 17 , 1 10 

2 Rec. trav Chun Pays-Has, 1895, 12 , 12, 25, 1895, 14 , 252 abst 
Hull S(>c Chim 1890, 15 , 748. 

5 Caz diini ital 1892, 22 , 109, alisl Chein Zig Rep 1895,17,52 
1 Coinpt rend. 1893,116, 1150; abst Jahr Chein 1895,46, 1551 
5 J C vS 1897,71,191.1900.89,225 Proe Chein Sw I'.tOI, 207. 
19(K), 51 Chem Druggist, 1904 , 64, 289, abst J S C 1 1901, 23 , 20() 

' IviglOh Inter Cong Apid Chem. 1912,6, 115. 

0 J C S 1908. 93 , 242, 251; abst. C A 1908,2,1440 

7 Bull. Soc Chim 1893, 9 , 5, 27; abst J. C S 1895, 64, i, 000 

8 J C S 1914, 105 , 2024; abst J S C I 191 1, 33, 9.8.5, C A 1911, 

8,578.1. J C S. 1915, 103 , 2225, abst J. S C I 1911,33, 101, C A 1914, 

8,1415 • 

9 Her 1880, 19 , 708, abst J. C S 1880,50,5.57 

10 Bull vSoc Chim 1894, 11 , 420 Conipt rend 1908, 147 , 70, abst 

J C S 1908, 94 , i, 001 Coinpt rend 1909, 148 , 98, 720, 149 , !»54, absl 
Bull Soc Chun 1909 , 5 , 415; J. Pharm. Chim 1909, 29 , 521 , C A 1909, 

3 , 1101, 2144 Bull Soc. Chim 1919, 7 , 04 , 08, abst C A 1910, 4 , 1101, 

1102 Compt rend 1918,166,1049 

11 Compt rend 1890, 122 , 1495, abst J C S bSttO, 70 , i, 0.52 

12 E. P.20498, 1892; abst J. S C I 1895,12,948 

15 Coinpt rend. 1894, 118 , 090, 1890, 123 , 210, abst J. C S 1891, 
66 , i, .538; 1890, 70 , i. 095. 

14 Chem News, 1890, 74 , 279, abst Chem Centr 1.897,68,1,98 
1.5 Ber. 1.878, 11 , 400, 070, 1880, 13 , 487, 1881. 14 , 2202. 18,8(), 19 , 
748. Sitz Ber. Wein. Akad 88 , .545; 9 , 120 J Kachler and E Spit/er, 
Ber 1880, 13 , .573, 015, 14T2, 22.50, 1881, 14 , 1405, 1,882, 15 , M43, 2.5.50, 
188.5, 16 , 1311, 2311, 2524; 1884, 17 , 141, 443, 2400, 188.5, 18 , 328 
10 J C. S 1890, 69 , 01, 913. absl Jahr Chem 1,890.49,198. 

17. J. C S 1897, 71 , 902, abst Jahr Chem 1897,50,1209 
1,8. Ber. 1893, 26 , 810, abst Chem Ztg Rep 1895, 17 , 132 

19 Her. 1895, 26 , 811 ; abst Chem. Ztg. Rep 1895, 17 , 1.52 

20 Ber 1903, 36 , 4552; abst J S C. I 19(H. 23 , 78 Ann. 1909, 368 , 
120 Ber 1911, 44 , 80.5, abst. J C S. 191 1, 100 , i. .588 

21. J C S. 1897,71, i;abst Jahr. Chem 1897,50, 127.5, 1377. 

22. Ber. 1880, 13 , 10.52, ab.st J C. S 1.8.80, 38 , 722 

23* Gaz chim ital. 18.80, 10, 280; abst. Ber 1880, U, 1.873, Jahr Chem. 
1880,33,880. 

24 Chem Ztg 190.5, 27 , 221 ; abst J S C I 190.5,22,458. 

2.5. Proc Roy vSoc 1890, 47 , 0, abst J C. S. 1890,58,99.5 
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H. Cousins, ^ L. Masson and A. Reychler,^ J. Minguin/’ C. Moureu/ 

F. Nageli,*’ W. Noyes,® W. Noyes and A. Patterson,^ G<. Oddo,* ^ 
W. Perkin and J. Thorpe,® G. Pettier, V. Pleissner,“ A. Ramage,*^ 

A. Reychler,*® E. Rimini,*^ F. Rochussen,’® W. Roser,'® H. Ruppe,^^ 

R. Schiff,>« R. vSchiff and J. Puliti,'® F. vScmniler,^® F. Spitzer,^^ T. 
vSwarts,®^ F. Tiemann,^'’ J. Tingle and E. Gorsline.^^ 

J. Bertram and H. Walbaum^® found in 1802 that when 
camphene is heated with glacial acetic acid and 2% sulfuric acid, 
isobomyl acetate is produced in satisfactory amounts, and this, 
opened an important commercial method for camphor production. 

In general refinement or elaboration of this method, other methods 
of canjphene formation have been devized by A. Schmidt,^® G. 

1. ].t. S. 1891. 59, 9()(), abst J S. C I 1891, 10, 1023. 

2. Bull. Soc. Chun 1890. 15, 905, abst J. C vS. 1890, 70, i, 620. 

3. Coinpt. rend. 1892, 115, 120, 1903, 130, 751; abst J. S. C. I. 1903, 

22, 509. 

• 4. Bull. vSoc. Chim 1897, 17, 552, abst J. C vS 1899,76,1,08. 

5. Bcr. 1884, 17, 805; abst. J. C. S 1884, 40, 1 190. 

0. Bcr. 1895, 28, ,547; 1890, 29, 2320, Amcr. Chem J, 1890, 18, 085. 

7. Amer. Chem. J. 1902, 27, 425; abst Chem Centr. 1902, 73, II. 
300. Cf. Amer. Chem. J. 1894, 10, 503; abst. Chem Centr 1895, 00, 1, 50. 

8. Gaz. chim. ital. 1892, 21, 505; 1893, 23, 70; abst. Chem. Ztg Rep. 
1893, 17t 110. 

9. J. C. S. 1897, 71, 1109; abst Jahr. Chem 1897, 50, 1309. 

10. Compt. rend. 1894, 119, 270, abst. J. C. vS. 1895, 08, i, 00 

1 1 . Ami. 1891, 202, 1 ; abst. J. C. vS 1891, 00, 930. 

12. II. S. P. 710893, 1902, K P. 4200, 1901; abst. J. vS C. I 1902, 21, 
188, 1411. 

13. Bull. Soc. Chim. Belg. 1907, 21, 71; abst. J. C. S 1907, 92, i, 275 
Belg. P. 129448, 1897. 

• 14. Gaz. chim. ital 1896, 26, 502; 1909, 39, II, 186, 196; abst. J. C. S 
1909. 90, i, 725, 728. 

15. Chem. Ztg. 1909, 33, 094, abst. C. A. 1909, 3, 2700. 

16. Bcr. 1885. 18, 3112; abst. J. C. vS. 1886, 50, 249. 

17. D. R. P. 307357, 1916; abst. J vS. C. I. 1918, 37, 78;i; C A. 1919 
13, 1075. 

18. Ber. 1880, 13, 1402, 1406; abst. Gaz. cWm, ital. 10, 317, 332; J. C. S. 
1880, 38, 892, 1402. Gaz. chim. ital. 1881, 11, 21. 

19. Ber. 1883, 10, 887; abst. Jahr. Chem. 1883, 30, 998. 

20. Bcr. 1891, 24, 201; 1900, 33, 774; 1909. 42, 246; abst. J. S. C. I. 
1891, 10, 382; Wag. Jahr. 1900, 40, II. 275; J. C. vS. 1909, 90, 1, 170. 

21. Ber. 1878, ll, 363; 1880, 13, 1046; abst. J. C. S. 1878, 34, 586, Jahr. • 
Chem. 1880, 33, 725; Wien. Akad. Ber. 82, 590 

22. Ber. 1882, 15, 1621 ; abst. J. C S. 1882, -2, 1300. 

23. Ber. 1896, 29, 1 19, 3006; 1897, 30, 594. 

24. Amer. Chem. J. 1908, 40, 46; abst Chem. Zentr 1908, 79, II, 874. 

25. J. prakt. Chem. 1894, 157, 1 , abst. Wag. Jahr. 1895. 41, 728*. 1894, 
40, 729. D. R. P. 67^55. 1892; abst. Wag. Jahr. 1893, 39, 675; Ber. 1893, 
20, 418. 

26. U. S. P. 989651, 1911. E. P. 28028, 1907; abst. C. A. 1909, 3, 
1445; J. S. C. I. 1908, 27, 1177. K. P. 3750. 1908; abst. T. S. C. I. 1909. 28, 
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• Henderson and I. Heilbron,^ G. Wagner, G. Ertzchikowsky and 
A. Ginsberg,* L. Montaland,* H. Meerwein,^ A. Meyer, G. 
Henderson, M. Sutherland and W. Scotland,® G. Harries and J. 
Palmen,’ W. Haworth and A. King,® E. Buchner and W. Weigand,® 

K. Auwers, Aktien Gesellschaf t fur Anilin Fabrikation . * * British 

• 

161. F. P. 385341, 1907; abst. J. S. C. I. im, 27, 591; Mon. Sci. 1909, 70, 
13; 387053, 1908; abst. C. A. 1909, 3, 1802; J. S. C. I. 19as, 27, ^2] Zts. 
4ing. Chem. 1908, 21, 2474; Mon. vSci. 1909, 70, 14. D. R. P. 203792; abst. 
C. A. 1909, 3, 476; J, S. C. I. 1909, 28, 161;^ls. ang. Chcm. 1908. 21, 2474; 
Chem. Zentr. 1908, 79, II, 1550, Chem Ztg. Rep. 1908. 32, 642; Chem. Ind 

1908, 31, 712; Wag. Jahr. 1908, 54, II, 104; Chem. Zts. 1909, 8, 1274. D. 

R. P. 212893, 1906; abst. C. A 1910, 4, 236; Zts. ang. Chem. 1909, 22, 20.58; 
Chem. Zentr. 1909, 80, II, 1024; Jahr Chem. 1909, 62, I, 966; Chem. Ztg 
Rep. 1909, 33, .'V18, Chem. Ind. 1909, 32, .596; Wag. Jahr 1909, M, II, 215 
U. S. P. l(W0;m, 1912 : abst J. vS. C. I. 1912, 31, 702. K. P. 2T)453, 1907; 

abst. J. S. C I. 1908, 27, 1223. F. P. 3849.55, 1907; abst. C A. 1909, 3, 

2351; J. vS. C. I 1908, 27, 522; Mon vSci 1909, 70, 105. K. P 24806, 1907; 

abst. J. S. C. I. 1908, 27, 1177. F. P. 383149, 1907, abst. C A. 1909 , 3, 

23.50; Mon. vSci. 1909, 70, 104 E. P. 28036, 1907; F. P 3853.52, 1907; abst.* 
J S. C. I. 1908, 27, 591. E. P. 30.52, 1914. D. R. P. 203791, 1906; abst. 
C. A. 19(H), 3, .581; J. C S. 1909, 96, i. 246; Zts ang. Chem. 1908, a, 2474; 
Chem Zentr. 1908, 79, II, 1750, Chem Ztg Rep. 1908, 32, 642; Chem. 
Ind 1908, 31, 712; Wag Jahr. 1908, 54, II, 104; Chem. Zts. 1909, 8, 1212. 
I). R P 203792; Aust. P. 39460, 19(H) 1) R. P. 212908; abst. Chem Zentr. 

1909, 80, II, 1,392; Jahr. Chem. 19(HJ, 62, I, 966, Chem. Ztg. Rep 1?)09, 33, 
.548; Chem. Ind 1909, 32, 663, Wag. Jahr. 19(X), 55, II, 215. Can. P. 111307, 

1 1 1308, 1908. Belg. P. 20.3808, 1907; 205765, 1908. 

1 Pr<K Chem vSoc. 1911, 249. J C. S. 1911, 99, 1901. 

2 Bcr, 1896, 29, 881, 886; abst Wag. Jahr. 1896, 42, 68-3. See also 
(». Wagner, S Moycho and F Zienkowski, Ber. 1904, 37, 1032; abst. J. C. S. 
1904, 86, i, 4.38. F. Tiemann and F Semmler, Ber. 1890, 29, 3027; abst. 
Wag. Jahr. 1896, 42, 683. 

3. U. vS. P. 999667, 1911; F. P. 412668, 1909; abst. J. S C I. 1910,’ 
29, KXIO; 1911,30, 11.38. 

4 Ann. 1910, 376, 1.52; 1913, 396, 200, 1914, 405, 129, abst. C A. 
1911,5,89; 1913, 7, 1875; 1914,8,3183. 

5. E. P. 28497, 1912; abst. J. vS. C. I. 1914, 33, 43. F. P. 451645, 
1912; abst. J. S. C. I. 1913, 32, 625; C. A. 1913, 7, 339.5, 4087. D. R. P. 
272562, 272572, 191 1 ; abst. C» A. 1914, 8, 2923. vSec also E. P. 10783, 25453, 
1907. 

6. Proc. Chem. vSoc 1911, 211; 1912, 28, 270; J. C. S. 1911, 99, 1539; 
abst. C. A. 1911, 5, 3677; J. S. C. I. 1912, 31, 1146. 

7. Ber. 1910, 43, 1432; abst. J. C. S. 1910, 88, i, 497. See also F. 
Semmler, Bcr. 1909, 42, 246; abst. J. C. S. 1909, 96, i, 170. 

8. Proc. Chem. Soc. 1912, 236; J. C. S. 1912, 101, 1975; abst. C. A. 
1913, 7, 974. 

9. Ber. 1913, 46, 759; abst. C. A. 1913,7, 1719. 

10. Ann. 1912, 387, 240; abst. J. C. S. 1912, 102, ii. 214. 

11. .E. P. 22779, 1910. F. P. 396244, 1908; abst. J. S. C. I. 1909, 28, 
626. D. R. P. 205850, 206386. 1907; abst. C. A. 1999, 3, 1671; J. S. C. I. 
1909, 38, 220. 2426; Zts. ang. Chem. 1909, 22, 369, 606; Chem. Zentr. 1909, 
80, 1, 702, 805; Jahr. Chem. 1909, ^ I, 995; Chem. Ztg. Rep. 1909, 33, 127, 
176; Chem. Ind. 1909, 32, 97, 154; Wag. Jahr. 1909, M, II, 210; Chem. Zts. 
1909, 8 , 1260. F. P. 459922, 1913. Swiss P. 59412, 1912; abst. C. A. 1913, 
7, 3201; Chem. Ztg. 1913, 37, 228. 
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and Continental Camphor Cg.,^ F. Koch,^ T. Milol5endski,^ 
S. Moycho and F. Zienkowski/ A. Roesler,*’ Fabrique de Produits 
Chimiques,** K. vSlawinski/ A. Skita,* E. Fromm, H. Hildebrandt 
and P. Clemens,'-* J. McIntosh,’** 0 . Wallach,” J. Marsh and J. 
Gardner,’’^ Riban,’^ Rheinische Oummi u. Celluloidfabrik,’^ 
Chem. Fabr. vorm. E. Sobering, E. TschougaelT,’'’ and incuding 

1. K. P. 10227, 1910; K P. •U2()()8, 1909. abst. J S C. T. 1910. 29, 

1000, 1228. F P 418008, 1910. RcIk P. 224877. 1910. Ital P. 109508, 
1910. * 

2. IJ. S P. 870829. 1907, K P 22810, 1900, abst J. S. C. I. 1907. 
, 26, 340, 1250 F P. 077011, 1907. I). R P 200619, 1907; abst. C. A. 

1909, 3. 1800; Zts aii^ Chem 1909, 22, 000, Chem Zentr. 1909, 80, I, 805; 
lahr. cVm. 1909, 62, I. !»95. Chem Ztg. Rei) 1909, 33, 170; Chem. Ind. 

1909, 32, 1^; Chem. Zts 1909, 8, 1179 Relg P 200099, 1907. Can P. 
109912, 1908. 

0 J Russ Phys Chem 8(X' 1907, 39, 1095, abst Chem. Zentr 1908, 
79,1, 1180;J C vS 1908,94,1,92 

, 4. Ann 1905, 340, 17. abst J C S. 1905,88,1,710 See also J C. vS. 

■904.86,1.408 

5 I), R P 205295, 1908, abst. C A. 1909, 3, 1575; J S C I. 1909, 

28, 101; Zts aiig Chem 1909, 22^ 010, Chem Zentr. 190t), 80, I, 415; Jahr. 
Chem 1909. 62, I. 995, Chem 7Ak Rep 1909, 33, 44; Chem. Ind 1909, 32, 
49, WuK Jahr 1908, 54, 11, 107, Chem. Zts 1909, 8, 1 150 

0, U, S P 89(m5. 891000, 1908, abst J S. C. T 1908, 27, 712, 709. 
Iv P. 1(7780, 10784, 1907, abst J S C 1 1908, 27, 109, 040 F, P. 375897, 
080928, 1907; abst J S C I 1907, 26, 947, 1908, 27, 709, C. A 1909, 3, 
2045; Mon Sci 1909, 70, 108 I) R. P 2(4921, 218989, 1907, abst C A. 
19(H), 3, 1440, 1910, 4, 2029; J C S 1 1910, 29, 517, J C. S. 1909, 96, i, 247; 
Zts ang. Chem 19(H). 22, 010, 1910, 23, 022, Chem Zentr 1909,80,1.026; 

1910, 81, 1, 971; Jahr Chem. 1909, 62, I. 995, Chem Ztg Rep 1909, 33, 
44. 1910, 34, 191, Chem Ind 19(H), 32, 49, 1911, 34, 187; Wag Jahr 1908, 
54, II, 4(Kj; 1910, 56, II. 250, Chem. Zts 1910, 9, 1598; Mon vSci. 1914, 81, 
80. Hclg. P 205255, 205510, 1908 Aust P. 08882, 19(H). 

7. Bull. aead. vSci Cracow, 1905, 491, abst. J. C. S. 1900, 90, i, 28. 
.See also A. ShukolT. U S, P OOOOIO, 1908, abst J. S. C I. 1908, 27, 1084. 
Iv P. 20520, 19(Ki, F P, 009794, 1900; abst C A 1907, 1, 2800, J. vS. C. I 
1907,26,990 Belg P 194778, 1900 

8 K. P. 10902. 1.0925, 19(H), F P 411012, 19(X); abst. C. A 1911, 
4, 1825, J. vS C. I. 1910, 29, 900, 10,07. Iv P 1»990. 1912. D. R P 200671, 
19(H); abst C A. 191 1. 5, 2099, Zts ang Chem 191 1, 24, .572; Chem. Zentr. 

1911, 82, I, 521 1) R. P. 240071; abst Wag Jahr 1911, 57, I, 271. Belg 

P 221044, 1910. Aust P ,50280, 1911. 

9. Zts. physiol Chem 1900, 37, 202, abst J C. S 190.0, 82, i, 429. 

10 . J. McIntosh, Iv P 21031, 1890; abst Mon Sci. 898,52,182. 

11 Ber. 1892, 25, 910; abst. Wag Jahr. 1892, 38, 005. J. pharm. 

chim 1890, 3, 405; abst J S C. I 1890, 15, ,570. Ann. 1902, 324, 79; 1905, 
343, 40, 1908, 362, 285, 363, 1; abst J S C. I 1902, 21, 1193; 1905, 24, 1322; 
J.C. S 1908, 94, 1,813,997. C. A 1909,3,311. Nachr. klg. Ges. Wiss 1907. 
075; abst. Chem. Zentr. 1908, 79, I, 037 • 

12 J. C. S. 1891. S9, 648; abst. Wag Jahr 1891, 37. 738. 

10. Pharm J. Trans. (3). 6, 04 , abst. J. C S 1870, 29, 245. 

14 D. R. P. 204240, 1912; abst J. vS. C I. 1913, 32, 1087; C A. 1914, 

8,212 

15. Manufacture of camphene, U. S. P. 707270, 1902; E. P. 26620, 
1901; F. P. 321740; I). R. P. 154107; Belg. P. 103058, 1902; abst.' J. C. S. 
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the rtf^earches of Farbcnf. vorm. F. Bayer & Co.,’ among others. 

So also the transformation of camphene into isobornyl esters, 
as the acetate, has been reported upon by such workers as G. 
Wendt,- A. Haller and Bechamp,"’ J. Futkehermolle,^ 1). Tsaka- 
lotos and B. Papaconstantinou,'* P. Leemans,'’ J. Kondak{)w and 
J. Schindelmeiser,’ J. Honbeii,'’ P. Golubew,'-' F. Fritsche & Co.,"’ 

HUM, 86 , i, laV), J S. C I wm, a, 1114. 1 ■).'•);{, IIUKI, 22 , 2211 V. S P 
707271,1-: P 20010. 1001, K P :i21Hr)l.r) K P 110701, Hc'Ik P 10007)0; 
Can P 81002, abst J C S 10(4, 86 , i. OHO, J S C 1 1002.21, 1101, 100.0, 
22 , 40, WaK jahr 1004, 50 , II, 100 Manufacture of camphene free from 
chlornie, V S P 725800. K P 20018, 1001, K P 021801. I). R P 15.0024. 
Aust P 10008, BcIk P 10.0080; Russ P. 10.88, 1000, ,0)4 J C S. 100^, 
86 , I. 0(4, J S C I 1002, a, 1.5.50, 1000, a, 017. 018, 1005, 24 , -017; Wag 
lahr 1004. 50 , 11, 120 Camphene free from halogens, I) R P 107040, 
'10780.5, 1007, abst J S C I 1008, 27 , 8.02. C hem Zenlr 10(1.8,79,1.1811. 

I. 8(4, Chem Ind 1008, 31 , .048, Wan J^ibr 1008, 54 , 1 1, 105, Zts ang Chem 

1008, a, 1018 Manufacture of borncol and isoborneol from camphor, 
r S. P 82010.5, 10(K).K P 701.5, lOO-.l, K P .0.50547. 1005.1) R P 2101.54, 

Melg P 187810, 1005, abst C A 1010,4,2.00.] S C I P.KHI, 25 , .002, 8^7. 

Chem Zentr 1000 , 80 , II, 1025, Chem Ind 1000, 32 , .507, Chem Ztg Rep 
1000, 33 , 548, Jahr Chem 10(H), 62 , II, 100; Wag Jahr 1000, 53 , II, 215, 
Zts ang Chem 10(H), 22 , 20.58 Manufacture of camphor from borneol. 
V 8. P 0041.07, 1011, K P 2070\ 1008,1- P 008.001, 1008,1) R P 101.520, 

100722, 271147, 2711.57, Belg P 210204, 10(H). abst C A. 1010, 4 , 2180, 

1014, 8 , 21.57, J. vS C I 10(H), 28 , <8.54. 1010, 29 , 110, Chem C?ntr 1005, 
76 , II, 410, 10(M). 77 , I, 017, Kunst 1014, 4 , 1.>1, 172, Wag Jahr 1000, 52 , 

II, 124 Process for compressing camplnir into a form e.rsily handled, F. P 
008.881, 10(H), 1-: P. 1.5.02, 10(H), Belg P 21.0007, 10(H). abst J S C I 10(H), 
28 , 814, lOOO Preparing camphor from the esters of isoborneol, U. S P 
700001, I-:. P 20770, 10(4, I- P .040.008, Aust P 2.0212, I) R P 1.5.8717, 
.ibst J S. C I 1005,24,7.50 

10, Bull Soc Chun 1001, 26 , 208, abst J S C 1 1001,20,8.02 

1 Holland P Appl 220, lOl.O.abst Chem Ztg 101.0,37,228 

2 I) R P 207888,208000, 1007, abst C A 10(H). 3 , 20.00, J S C I 
1000, 28 , .54.0, Zts ang Chem 10(H). 22 , 080, 080. Chem Zentr 10(H), 55 , 
1, 1208, 1442, Jahr Chem 10(H), 62 , I, 007, 000, Chem Ztg Rep 10(H), 33 , 
210, Chem Ind 1000, 32 , 1.84. Wag Jahr 10(H), 55 , II. 211, Chem Zts 
10(H), 8 , 134.5 

3. Chem Ztg 101(),«4, 1(H)8. abst C A 1012,6,500 

4 K P 147.52, 1008; 1- P .002247, 1008, abst J S C I 10(H), 28 , 

41. 000 1) R P. 214(42, 1007, abst C A 1010, 4 , 80, Zts. ang. Chem 

10(H). 22 , 2345; Chem Zentr. 1000, 80 , II, 1302, Chem Ztg Rep 1000. 33 , 
008; Chem Ind 10(H), 32 , 702, Wag. Jahr 10(H). 55 , II, 212, Chem Zts 
1010, 9 , 1.502 

.5 J. pharm chim 1010, 14 , 07, 1018, 17 , 108, abst C. A. 1016, 10 , 
3008, 1018, 12 , 1.548 

0. E. P. 10.30, 1008, F P. .380347, 1008; abst C A 1000. 3 , 2351; 

J S C. I 1008, 27 , 712, 017, Mon Sci 10(H), 70 , 107. Belg P 107837,107838, 

107830, 201010, 201018, 201010, 1007, 21 13,50, 21.3625, 10(H) 

7. J. prakt Chem 1007, 183 , .520, abst C 1007, 1 , 2705, J C. S 
1007, 92 , i. 712. 

8. Ber. 1906, 39 , 1700, abst J C S 1000, 90 , i, 440, Wag. Jahr. 1006, 
52 , II, 125; J. vS. C. I 1906, 25 , 557. 

0 J. Russ. Phys. Chem. Soc 1904, 36 . 1(H)6; 1009, 41 , 10(4; 1912, 
44 , 1061; abst. J. C. vS 1005, 88 , i. 74, 1912, 102 , i, 787, Chem. Centr. 1905, 
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J. Hertkorn,’ R. Pickard and W. Idttlebiiry,^ R. vSeifcrt,‘’*Vere- 
inigte Chininfabriken Zimmer & Co./ h. Weitz/’ J. Luetkehcr- 
moelle, b. Wetz and G. Ree/ G. Bouchardat and J. bafonl/ 
J. Kachlcr and F. Spitzer/ C. Jackson and A. Menke/' li. Irnmcn- 
dorff/® A. Haller/‘ A. Zimmermann/^ F. Pond/"* J. Maraisson/^ 
A.Fricdl, C.'^S^cizmann and Clayton Aniline Co./^O. Florizooner/*^ 
bangseheder Walzwerk imd Verzinkereien Akt. Gcs.,’^ C. Glaser/^* 
Clayton Aniline Co.,‘® C. We^zmann and Clayton Aniline Co.,-" 

76. 1, 1910, 81, I, 'M), C. A 1!M0. 4, 14X7, I9l2, 6, 3402, J S C. 1 1910, 
aO, 173, 1006. 

10. E. P 27927. 1907, F P 385700, 1907, I) R P. 207702, 1905, abst 
C. A. 1909, 3, 822, 2351 , Zts ang. Chem 19(H1. 22, 691 ; Chem Zentr 1909, 

80. 1, 1207; Cffeni Ztg Rei) 1909, 33, 243, Chem. liul 1909, 32, 185; Chem 
Zts. 1909, 8 , 1334 

1. U. >S. P. 901293, 901708, 9017(H). 1908, abst C A. 1909, 3, 580, 
J. vS. C. I. 1908, 27, 1131, 1170, 1176. K P. 11248, 20050, 1908, abst J S 
C.J. 1909, 28, 746. 1). R. P. Aiim H 37298, 3830.) 

2. Proc. Chem. vS(X'. 1907, 262, J C. S 1907,91,1973 J C S 1912, 
101 , 10 ). 121 . 

3. U. S. P. 779377, 1905, abst Mon Sei 1905,63, 121 

4. II. S. P. 922.5.38. 19(H). E P 11.574, 1906, 14699, 1911, 1) R P 
188703, 2(M922. abst J. S C I 1907, 26, 1 13, 190), 28, 108, Zts ang Chem 
19(H), 22, 24K):J C. S. 1908.94,1.351 

,5. K P. 147.52. 1908, 11029, 1911, F P 392217, 1908, 429145, 1911; 
abst. J. S. C I. 190), 28, 41. 960; 1911, 30, 1231; 1912, 31, 605 1) R P 

24.3692; abst C. A 1912, 6 , 2293, Zts ang Chem 1912,25,702 

6. I). R. P. 214m2, abst Wag Jahr 19(H). 55, 11, 212, Jahr Chem 
190), 62, I, 967. 

7. Compt. rend 1886. 102, 171 , 1887, 104, 69.3; 1894, 1 8, 248. 

8. Ann. 1880, 200, 340 Per 1880, 13, 615, Wien Akad. Bcr. 1880, 
80,- 197; 1883. 87, 1133; 88, 288 Apoth. Ztg 1.883. 4, .3X0. Bcr. 1884, 17, 
1036; abst, Chem Ind 1.884, 7, 125, 2.53, Chem Tech Rep 1884,23,1,218 

9. Amer. Chem J. 1.8,83, 5, 270, Chem Ind 1883, 6, 371 , Apotheker 
Ztg. 1883, 4, 512 

10. Bcr. 1884, 17, 10.36, abst Jahr Chem. 1884, 37, 1065. 

11. Compt. rend. 1882, 94, 86; 1886, 103, 64; 1887, 105, 227; 1889, 
108, 1308; 1892, 115, 97, 189.3, 116, 121, 1896, J22, 446; 1898, 128, 1270, 
abst. J. vS. C. I. 1889, 8. 1(K)8, 1896, 15, ,372; Chem Ztg. Rep 1893, 17, 32; 
Bull. Soe. Chim 1896, 15, 324, J. C. S 1896, 70, i. 448, Chem Centr. 1899, 
70, II, 114. 

12. K. P. 9(K)8, 190.5, abst J. .S C I. 19(Ki. 25, 89 K. P. 731.5, 190). 
1). R. P. l()6722. 

13. J. S. C. I. 1907, 26, 3.8.3; abst Chem Zentr 1907, 78, II, 106. See 
Chem. Zentr. 1907, 78, I, 853. 

14. Chem Ztg. 1909, 33, 966, 985, abst Wag. Jahr 190), 55, II, 2220. 

15. E. P. 21946, 1907; F. P. .389071, 1908; abst. J. S. C. I. 1908, 27, 917. 

16. K. P. 5513. 1908; abst. C. A. 190), 3, 3692; J. S C. I. 1908, 27. 917. 

17. Belg. P. 212164^ 1908. vSee also C. Ruder & Co., F. P. 453992; 
U. S. P. 1066758. 

18. U. S. P. 864162, 1907; Re 13001, 190), 87.5062, 1907 ; 923967, 
1909: abst. J. vS. C. I. 1907, 26, 1065; 1909, 28, 745. 

19. E. P. 8266, 10798, 1906; F. P. 375007, 1907; Add. 7938. 1907; abst. 
]. S. C. I. 1907, 26, 223, 343, 1253, Mon. vSei. 1908, 68, 85. E. P. 18280, 
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C. Ruder & Co. ^ N. Thurlow,^ Badische Aiiilin & Soda Fabrik,* 
C. F. B^ehringer & Soehne/ F. Bayer & Co.,^ Chemische Fabrik 

1906; F. P 379687. 1907; abst. J. S. C.*I. 1907, 2$, 947, 1253. E. P. 21946. 

1907; F P. 389071, 1908; abst. J. S C. I. lOUS. 27, 917, 958 F. P. 386552. 

1908; abst. J. S. C. I. 1908, 27, 712 Bclg. P. 201286, 1907; 205537, 207287, 
loas 

20. U. S P 896962. 1908; F P 5032, 19(X). F P 369449. 1906. I) R. 
P 197163, abst J S C. I. 1907, 26, 32. 113. Mon. Sci. 1908, 68, 77; Zts. 
ang Chem 1908, 21, 1375; Chcni Zentr loas, 79, I. 1811, Chcbi. Ind. 1908, 
31, 284; Wag Jahr. 1908, 54, 11, 102 U. S P 910978. 1909; K. P. 16605. 
1907, F. P 386552, 1908; abst 1 S C 1. 1908, 27, 712; 1909, 28, 220, C. A. 

1909, 3, 2351, Mon Sci. 1909, ‘70, 107. K. P 8266, 1906, abst. J. S. C. I. 

1907, 26, 223, F. P 375007. 1907 I* P 14)798. 19(X); Add May 16, 1907, 
to F. P 375007, 1907, abst. J. S C I 1907, 26, 343, 125.3. Iv. P. 18280, 

1906, F P .379687, 1907; abst. J S. C I 1907, 26, 947, 1 25;). K P.23875, 

2.3875 A, 1906; abst. J. S. C I 1907, 26, 8,38. 1028 1). R. P. 20.5849, 1907; 

abst C A 1909, 3, 1671, Zts ang. Chem 1909, 22, 869. Chem. Zentr. 1909, 
80, I, 702, Jahr. Chem. 1909, 62, I, 995, Chem Ztg Rep 1909, 33, 127; 
Chem Tiid 19(H), 32, 97; Wag Jahr 19(H), 55, II. 21 1 I) R ’ P. 2071.5.5, 

1907, abst C A 1909,3, 1913, Zts ang Chem 19(H). 22, .597; Chem. Zentr. 
19(H). 80, I, 961. Jahr Chem 1909, 62, I. 967, Chem Ztg Rep 1909,32,176, 
Chem Ind 19(H). 32, 184, Wag Jahr 19(H). 55, II, 212 Belg. P. 194467, 
19(X1 Chem Ztg 1908, 32, 941 , abst Wag Jahr 1908.54,11.113 

1 V. S P 10(367.58, 1913, abst C A 191.3, 7, 2994 K. P. 24779, 
1912, abst J S C I 1913, 32, 4.50. Chem Ztg 191.3, 37, 163, .397. F. P. 
449774, 1912, abst C. A 1913, 7, .3.395, abst. J .S C. I. 1913, 32, .508, Chem. 
Ztg 1913, 37, 228, Mon hei 1914, 81, 51 I) R. P 2.50743, 1911; abst. 
C A 1913.7,217,1.8 C I 1912.31, 10.54, Zts ang. Chem 1912.25,22.38; 
Wag Jahr 1912, 58, II, 294, Kunst 1912, 2, .3.59 Can P. 1467.32; abst. 
C. A 1913,7, 1787 U S. P 110r).378. 1914; abst J S C I 1914,33,890 
K. P 24,88, 1913; abst J 8 C I 1913.32,92.5. F P 4.5.3992, 1913; abst. 
C. A 1911,8,211. Mon Sei. 1914, 81, 10, J 8 C 1.1913,32,8.84 1). R. P. 

268,308, 1912, abst Kunst 1914,4,116, Hung Anm R. .3126, abst Chem. 
Ztg 1913. 37, 3.36 Belg. P. 2.50.302. 2.5.3516, abst. Kunst. 191.3, 3, 2.34, 3.55. 

2, U 8 P 698761, 1902, 7267^3, 190.3, 8.33095, 1906; abst J. 8. C. I. 
1902, 21, 791, 1903, 22, 648; 19(K). 25, 1(H)7 See also II. McKenna, E. P. 
.3.3(35, 1896, abst J 8 C I 1897,16,-3.54 

3 U 8. P 8336(30, 19(K3, E. P. 16429, 1900, 5674, 1908, F P. 368170, 
im, Add dated Feb 29, 1908; abst J 8 C. I 19(H3, 25, 909, 1116, 1173; 

1908, 27, 832, 906 V 8 P 9a3047. 1908, E. P 6606, 1906; F. P. 364444, 
19(H), abst J 8 C. I. 19(H), 25, 49.5, 909; 1908, 27, 1 177. F P .396244, 1908 
D R P 189867, 197161, 197162; abst Zts ang. Chem. 1908,21, 265, 1365, 
Chem Zentr. 1908. 79, I. 424, 1910, Chem Ztg. Rep 1908, 32, 292; Chem. 
Ind 1907, 30, 619; 1908, 31, 284; Wag. Jahr. 1907, 53, II, 124; 1908, 54, 
1 1, 10.3 Aust. P. .3.34.50, 42.598, 1910. 

4 r. 8 P. 727024, 727026. 1903; E. P. 1232.5. 1901, 26779, 1904; 
F P :349.398: D R. P. 126196, 1.58717, 161.523; Aust. P. 10016, 23240, 23242, 
19(H): Bclg. P. 1,572,34. 181209; abst. J. 8. C. I 1902, 21, 872; \m, 22, 709; 
Wag. Jahr. 1901, 47, II, 2(36; J. C. vS. 1905, 88, i, 709; Chem. Centr. 1905, 
76, I, 841 U. 8 P. 802792, 802793, 1905; E. P. 28035, 1904; E. P. 3.52888, 
1905. Add April 24, 1906; abst. J. S. C. I. 1905, 24, 249, 98.5, 1188; 1906, 
25, 10(X3 D. R. P. 177290, 177291, 19(M; 179738, 190,5; 182.300; Aust. P. 
28949, 289.50. 1907; 33453, 1908; abst. C. A. 1907, 1, 1352, 2061; Zts. ang. 
Chem. 1907, 20, 209, 1009; Chem. Zentr 1906, 77„II. 1790; 1907, 78, I, 
198, 1294; Chem. Ztg. Rep. 1907, 31, 178; Chem. Ind. 1906, 29, 574, 658; 
1907, 30, 192; Wag. Jahr. 1906, 52, II, 125; 1907, 53, II, 124; Chem. Zts. 
1907, 6, 54, 163. Belg. 183711, 183712. 1905; 191987, 1906. See also 0. 
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auf Aktjcn,^ 1 . Weitz,- are among those who have contributed. 

Various methods have been proposed for economically 
splitting pinene hydrochloride !nto camphene, as heating with 
glacial acetic acid,'^ sodium or lead acetate,'* glacial phosphoric 
acid,^ meta- or pyro-borates or -silicates,® aniline,^ toluidine,* 
sodium phenolate** or naphtholate,*'* calcium phenolate** ornaph- 
tholate,'** ff()H and MgO,'^ sodium alcoholate,'^ distillation with 
lime,'® heating with water under pressure,"’ and heating with 
Wallach, Ann. 188.'), 230, 228 

5. U. vS. P. U)2G91:L I1M2* 1) R P 2r)2ir)8. 1911, abst C. A 1912, 

6, 195(5; 1918, 7, 402 P I> 875590, 1907, ahst J S C I 1907, 2G, 947 

Mon. Sci. 1908, 68, 8(5 1) R P 191.547, ahst J C .S 1908,94,1.429 

• 1 V vS. P 80148:1, 1905, K. P 8297, 1905, F P .841518, 19(U, D R 

P lOlIRK); Aust P 21(588; Russ P 101(50, 1905, ahst J S C I 1904,23, 
881; 1905. U, 8.57. Cheni Centr 1905, 76, 11. hSO, Wag Jahr 51, I, 127 
vScc also F P :i.58(H5.5. 1905, ahst C A 1907. 1, .881 Iv P (5(5.52, 19(M. 

ahst. J. S C. I 1905, 24, 2(H) V S P 801485, 1905, E P 9.5.50, 1905, 

I) R P 1(51.528, ahst J S C I 190.5, 24, 902, 98.5, C A 1907, 1, .88.8; J 
C. S 190(5, 92, i, 28. WuK Tahr 190(5, 52, 11, 125 V S P 9.800.54, 19(H) 
t P. 1(582. 1908; F P .8.8W.827, ah.st J S C I 1908,27,999, 1909,28,42, 
100(5. I{ P 14408, 1908; F P ;59:5478. 1908, I) R P. 208487, ahst C A 
1909, 3, 20:5.5, 2201, J S C I. 1909,28, 108, 220, Zts ang Cliern 1909,22, 
98(5; Chum Zuntr 1909, 80, I. 12.82, Jahr Chum 1909, 62, I, 9(57, Chum 
Ztg Rup 19(H), 33, 24.8, Chum Iml 19(H). 32, 208, Waj^ fahr 19(H), 55, 
11,214, F P 8.5.8919, 190.5, ahst J S CM 190.5,24, 1082 1) R P 20.5208, 

20.52(54, flhst C A 19(H). 3, 1.575, Zts ang Chum 19(H). 22, 2(5.8, .8.58, Chum 
Zentr. 19(H), 80, I, 41.5, 1414, Jahr Chum 1909, 62, I. 9(57, Chum Ztg Rup 
19(H), 33, .88; Chum Ind 19(H), 32, 49, Wag Jahr 1909, 55, II, 77, 214, Chum 
Zts. 1909,8, 11.57, 11.58 Aust P .894 1.8, .8914 1. 19(H) Bulg P 18,8(5(H, 
1844.81, 1844.82, 1905, 2000:54, 1908 li P 27228, 1912, F P :521878, 1902, 
I) R P. 2909:58, 1914; ahst J vS C I 1905,24,817.1910,35,0.5.5 Kunst 
1918,3, 19 V 8 P 9944.87, 1911, F P .898.801. 1909, ahst J vS C I 1909, 
28, 8.54; 1911,30, 8.88 

2 F. P 12941.5, K. P. 11029, 1911, ahst. J. S C 1. 1911, 30, 1281, 
1912, 31, (50.5 

8 . C). Wallach , Ann. 1 885, 230, 2.88 . 1 887, 239, 0 

4. A. Buhal, P Magniur and C Tisser. F P .849890, 1904, and First 
Addition, May 1(5, 1901, J 8. C I 190.5,24,857 

5. G. W'uiid 1). R P. 2()78K8. 1908, ahst Chum. Zuntr 1909, 80, 1, 

1208. 

0. A Rouslur, D. R P 20.5295, 1908, ahst Chum Zuntr. 1909, 80, I, 
415 

7. J. Bruhl, Bur 1.892,25, 14(5; ahst Chum Cuntr 1898,64, I, 197 
.8 Akt Gus f Anilinfahrikation, L) R P 20.58.50, 1907 

9. F:. Burgs, U 8. P 8.8.800(5. 1900, ahst C A 1907, 1, 487, 498 

10. Badische Anilin 11 . {sodafahrik, iv P 1(5429,1900 

11. F Koch. D. R P 20()019. 1907, ahst Chum Zentr 1909, 80, I, .80.5 

12. J Goldsmith, K P. 21171, 211.80, 1900. ahst J. 8 C I. 1907, 26, 
1102, 1108. 

18. J. Kachlcr, Ann. 1.871, 159, 281. 1872. 162, 2.59; 164, 7,5t. 1878, 
169, 108; 1878, 191, 148( 1.87P, 197. 9(5. 

14 0 Wallach, Ann . 1.8,85. 230, 2.8.8. ahst J. C 8 188.5, 48, .5.50; 1880, 
50, 70 

15 J du Montgollicr, Ann. Cliim. Phys. 1878, 14, 50, Ber. 1879, 12, 
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sodium stearate, sodium benzoate or with sodium cinnamate.* 
It became evident, therefore, that for the svmthesis of Ber- 
tram and Walbaum to attain commercial value, a more satisfac- 
tory method of conversion of pinene hydrochloride into cam- 
phene must be worked out. Since 1900 the followinjj methods 
have been published, in which ^it is claimed that many of the 
objections of the older processes have been satisfactorily over- 
come. In eliminating the halogen acid from pinene hydrochloride, 
heating with aliphatic bases,^ as iHethylamine, dimethylamine, 
ethylaniine, or piperazine, piperine or piperidine; by heating with 
ammonia, either gaseous, aqueous or alcoholic;^ heating aqueous* 
alkali in the presence of soap,^ the latter being a solvent of the 
pinene hydrochloride; heating with anhydrous phcnolates,'* or 
an aqueous alkaline solution of the higher fatty acids;® heating 
with an alkaline earth salt of a naphthol;^ or barium naphtholate 
the alkaline earth metal (calcium or magnesium being generally 
employed) was intended to remove traces of chlorine from the 
prepared camphene, small amounts of chlorine being inadmissible 
for camphene used as a camphor in celluloid on account of the 
splitting off of hydrochloric acid and the discoloration if not 
ultimate decomposition of the celluloid. The oxidizing action 
of barium peroxide^ or sodium peroxide,'® heating with alkaline 
benzene," or naphthalene sulphonates'" to loO® 1()()°; heating 


1710,21:/). 

IG See vSoc. Le Camphre, F. P. 408065, 1900. 

1. 0. Wallach, Ann. 1885, 230, 239, D. KoiiowalolT, J Russ. Pliys. 
Chem. 8oc 1900.32,78. 

2. K. Stephan, U. S. P. 707270, 1902; abst J A C S 1903, 25R, 149. 

3. K. Stephan, U. S. P. 707271, 1902, abst J A. C S. 1903, 25R, 149. 

4. K. Stephan. U. S. P. 725890, 190.3. K. Stephan and P. Hunsal/., 

U. S. P. 770940, 1904; 790601, 801483, 1905. K. .Stephan and P. Rehlander, 

V. S. P. 801485, 1905. 

5. Badische Anilin u. Sodafabrik, D. R, I». Anm B. 40, '329. 1905' 
K. P. 16429, 1906. 


6. Chem. Fabrik auf Actien, vorm , E. .Schering, 1) R. P. 1.5.3924, 
1901 ; Easier Chem. Fabrik, E. P. 19960, 1906. D. R. P. 18,5402, 1906. 

7. Badische Anilin u. vSodafabrik, E. P. 5674. 1908; Addn. to E. P. 
16429, 1906; abst J. S. C. 1. 1906, 25, 909. 

8. F. Koch. E. P. 22810, 1906; F. P. 377311, 1907. 

P: I>vBosc, E. P. 8260, 1906, duplicating E. P. 8356, 1906; U. S. P.’ 
937928pl910. 

10. Schmitz & Co , E. P. 25453, 1907; abst. J. S. C. 1. 1908, 27, 1223. 

11. Chem. Fab. Sandoz, F. P. 386928, 1907; abst C. A. 1909. 3, 2351. 

12. Chem. Fab. Sandoz. E. P. 10783, 1907; abst. J. .S. C. I. 1908,27, 
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directly with potassium carbonate/ a- or /3-naphthyla^uine/ 
alkaline earth salts of organic siflphamides (bcnzenesulphamide, 
naphthyl sulphamide)''* or sodium /^-toluene sulphonate* have 
been advocated. To reduce the amount of bornyl- and iso- 
bornyl-acetate always produced in conjunction with the cam- 
phene, heatihg with basic lead acetate is recommended The 
method of production by distilling bornyl chloride at 1S()°-210°, 
the distillate being refluxed to allow IICl to escape and cam- 
phene to be retained, as yet*has proven too expensive.® Otho' 
yicthods^ offer but little new in the matter of suggestion.’^ 

Thg transformation of pinene hydrochloride and cam- 
phene into ^soborneol has involved much ingenuity and patience 
in the selection of suitable oxidizing agents and in the control of 
the process of oxidation that the maximum yield may be attained, 
isytric acid is most often used,'-’ being heated with the isoborneol 
at 37°-4()° either with'*’ or without a catalyzer ;'’vanadic acid and 
ammonium vanadate may be employed, or nitrous acid introduced 
directly, whether by an acid containing the lower nitrogen oxides,’ “ 
nitrous ^cid/ ’ or the addition of small amounts of sodium nitrite.’^ 

1 . Sclimit/. k Co . V P mw, liW, al)st. C. A li)09. 3 , 2:ir)l 

2. Act -Ck's Aniliiifulmkation, I) R. P 20r)3S(), 1907, abst, Jalir. 
Chcni. 1909,62,11,99:). 

0. Clicni P'abnk auf Acticn, vorin , ScheiniK, 1) R P. 197.'14(), 
197X05, 1907; abst Clieiii. Zciilr 190X. 79 , 1. 1X1 1 See also 1) R. P. 15X717, 
ItU 525, 19724(1. Aiist P.25210.2.3242.1905 

4 Chein. I'ab vSaiuloz, I). R. 204921, 1907; abst Jahr Chem 
1909, 62 , ir. 995 

5. J Baskr Co . U vS. P. X7()310. 190X. K p 19901, 19(Mi; D. R P. 
212901, 1901, Aiist. P. 30X45, Ital P. 11770X. 1911. L Ach , U S P. 802792, 
X02793, 1905 

0 C. (Baser, U S P. 92.3907, 1908, cf. A. Wack, U. S P 898942, 
898943, 1908; K. P 3X5700, 1907. 

7. R. Kllis. I' P 107X4, 1907; F. P .375897, 1907, abst. J. S. C. 1. 
1907, 26 , 947. A Bischler and A. Basselli, U. S P. 870310, 1908; K P. 
19900, lOlHi, D. R. P. 19.3301. Chem. Fab Saiidoz, Iv. P 107X3, 1907, 
F. P. 3X0928, 1907. 0. Billcter, IJ S P. 8910.33, 1908, F. P. 370897, 1907 

8. C Weizmann, V S P. 890902. 1908, K P. .50:i2, 1900, 10005, 1907; 
F. P. 3X05,52, 1908; 1). R. P 197103. 1908. vSee also J. Tafel, U S. P. 727024, 
19(13 (manufacture of camphidon); 11. vS P. 727020, 1903 (camphidine). 

9. Basler Chem Fabrik , \i P. 1948, 9857, 1907, abst J. vS. C. 1. 1907, 
26 , 343, 838. vSee also Chem Fab Saiuloz, 1). R. P. 218989, 1907. 

10 G. Kllis, K P. 10407, 1900, abst. J S. C. I 1900, 25 , 1002. 

11. G Austerweil. K. P. 18(U7. 1908; F. P ,392011, 1908. D.' R. P. 
21 1799, 217.555, 1908 A. Wack and Verona Chem. Co , U vS. P. 898943, 1908. 

12. C. Philipp, U vS P. mm. 1907; abst. C. A 1907, 1, 1700, 1784. 

13. Basler Chem. Fabrik, F.P ,377920, 1907; abst. Mon. Sci 1908,69, 145. 

14. Chem. Fab. v. Hoyden, F. P. 30,5974, 1900; abst. Mon. Sci. 1907, 
67 , 90. 
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Another method proposed consists in leading a chloroformic 
solution of isobomeol through nitrous acid gas, the fluid being 
saturated until it turns bluish green on cooling, while the slightly 
colored oil which subsides is changed into camphor upon the 
addition of water. ^ Wliere chromic acid is used as the oxidizing 
agent ’ the isobomeol is first dissolved in a nonoxidizing immiscible 
solvent.^ Where some form of chlorine is the oxidizer an acpiooiis 
solution of the gas is usually preferred,^ care being taken that the 
chlorine is not in excess, the isol^orneol being eitlier finely pul- 
verized or previously dissolved in benzene,'' the chlorine being 
in the nascent state cir nearly so.'' A final oxidation with snudl 
amounts of manganese dioxide' or a catalyzing agent as iron or 
cobalf^ lias been recommended. In order to niodik the action, 
the introduction of cooled air or carbon dioxide may be necessary, 
if the reaction proceeds too energetically.'* The tendency toward 
the production of condensation products is said to be reduced by 
the addition of small amounts (►! sulphanilic acid during the 
oxidation process."* 

Electrolytic oxidation, in presence of catalytic oxidizing 
agents, .V ^ sodium liydroxide" solution being the electrolyte, 
has been projiosed, or tlie isobomeol may be suspended in a solu- 
tion of an alkaline chloride,"- magnesium carbide, ferromanganese''* 
ferrochnime, or .sujieroxides'^ have also been advocated. vSodium 

1 C !•' BoohnngtT & Solme, I) R P 1772n(), I772'.»l Aiist P. 

inOH D R p I797:tx. i.s2.*l()(Unoi 

2 A Verk'y, Iv t’rbain and A I'Vige, (’ .S P n()7}2H, !»(I.S17I, 

K p ii:)tn, i-PmO. ino7, f p .m‘M7. p.)07, i) r p 2U7i:.(), 1!)07 

ScliinilzcS: Co, F P .m'UP). :tHr)a41, 11)07 A Hoiill, Iv 1' lOOS 
a A FriedlaiidC Wci/maiiii. K P 21040, 1007 
4 C F Boehniiger & Sohne, I) R P 177200, 177’20l. \m, First 
Addii 1707.48, lOOo also I Koiidalow, First Atldii dated Aug 10, 

1000, to F P .407101, P)08 K P. 7.422, 1000 1) R P Amu H .48.400, 

1002 r ,S. 1’ 00120.4, 1008 I) R P Aum H .47208 

i) J Hertkoru, I{. P 200.70, 1008 V ,S P 001708, 1008 
0. J flertkorn, F P .4.72888, 100.7; ahst Moii .Sei HMIO, G5, 1 10 

7 Busier Chem I'abrik, F P .4020.70, 1000, abst Mou vSci 1007,67,01 

8 C Glaser, V S P. Reissue, 1.4001, Aug .4, 1008 

0, C. F. Boehriiiger& Sohne, D. R P.177201,1004 1) R 1*2^002, 

10(H) 

10 F Frit/schc & Co. K P. 27027, 1007, abst J S C I 1008, 27, 
0.78 F. P. ,48.7700, 1007, abst J S. C I 1008,27, 044 D R P 207702, 
abst Wag Jahr 1000, 55, IF, 210 

11. W Simmons, Cheiu and Drug 1008,73,108 

12. C Glaser, U.S P.87.7002, 1007, abst C A 1008,2, 1201 

14 Busier Cheni Fabrik ,F P.487.7.40. 1007, abst Mou Sci 1000,71, 14 

14 Schmitz & Co . H. P. .47.70. 1008; abst J. S. C I 1000, 28,101 
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peroxideV cupric oxide, ^ heating with finely divided copper,* 
or copper gauze,'* and ozone,*’ all having been found more or less 
successful. 

As modifications and refinements of the above mentioned 
processes, may be mentioned the claimed improvements of the 
Ampere Elc*ctrochemical Co.,** K. Wideen and Carbon Hydrate 
Chemical Co.,^ Chemische Fabrik von Heyden Akt.-Ges.,* 
Easier Chemische Fabrik, A. Behai,'*’ J. Marsh and R. Stockdale,** 

c 

K. P. .S«70r)a, 190S. I). R. P 2().a792. 1907. 

1. vSehmitz & Co.. V P. :ra52. 1907, abst. J. vS. C. I. 1908, 27, 591. 

' 2. vSehmitz & Co , F. P. .‘1870.52, 1907; abst J. S. C. I. 1908, 27, 832. 

3. • J. Goldsmith, I? P 17.573, 1900, abst. J. vS. C. I. 1907, 2G, 777. 

4. Chem. Fabrik auf Actien, vorm , K vScliering, F. P. 3.53919, 1905; 

5. Cht'in. Fabrik auf Actien, vorm , vSehering , F. P. 3.53065, 1905. 

F'. P 8297, 1905. C. Harris and II Nereshcinier, Bcr. 1908, 41, .38. 

6. K. P. 147,54, 1900; 2129, 1902, abst. J vS C. I 1901, 20, 67; 1902, 
21, 722. F. P. 30,3812, 1900; Belg. P. 1,59,337; abst. J. vS. C. I. 1902, 21, 1409. 
f) R. P. 1345.53, Aust. P. 10344, 1902, 11:344, 1903; Russ. P. .5075, 1901; 
abst. Wag. Jahr. 1902, 48, II, 1.30; J. C. vS. 1903, 84, i, .502; Chem. Zentr. 
1902, 73, II, 975. Belg. P. 15929.3, 1901; 101248, 1902. Can. P. 70148, 
700,37, 1900. Norw. P. 10900. Rev. Prod. Chim , (3), 4, .30; abst. J. S. C. I. 
1901,20, 004. 

7. K. P. 9340, 1903; abst. J. vS. C. I. 190.3, 22, 880. 

8 'TT. S. P. 779:177, 1905; 1? P. 2078.5, 1903, F. P. 3.395 4, 1904; abst. 

J vS. C. I. 1904, 23, 2(H, 080; 1905, 24, 1.50. U. S. P. M9018, 1908; 919702, 

1909; K. P. 10999, 120,30, 248.30, 1900, F P. .30.5816, Add. 6.354; abst. J. vS. 
C. I. 19(Ki, 25, 714. 1000, 1110; 1907, 26, 07, 4.33; 1909, 28, .544; C. A. 1909, 
3, 1802. F. P. 10407, 1900; F P. :30,5974, 1900; abst. J. S. C. I. 1906, 25, 
1000. Iv. P 120.39, 1900 ; 22129, 1907; abst. J. vS. C. 1. 1908, 27, 290. D. 
R. P. 17,5(H)7, 19(Ki; Aust. P. .30092; abst. J C. vS. 1907, 92, i, 429; Zts. ang. 
Chem. 1907, 20, .30; Chem Centr. 1900, 77, II, 1.589; Chem. Ind. 1906, 29, 
.51.3; Wag. Jahr. 1900, 52, II, 123. D. R. P. 1789.34; abst. C. A. 1907, 1, 
13.52; Zts. ang Chem. 1907, 20, 1009; Chem Zentr. 1907, 78, I, 198; Wag. 
Jahr. 1900, 52, II, 124; Chem. Zts. 1907, 6, 36, Mon Sci. 1909, 70, 67. D. R. P. 
1840.35, 1 8 . 59 : 1 : 1 , 187084, 189201; abst. C. A. 1907, 1, 26.54; Chem. Ind. 1907, 
30, 257. .509, .597; 1908, 31, 1.39; Chem Zentr. 1907, 78, II. 434; Wag Jahr. 
1907, 53, 123; J. C vS. 1908, 94, i, :i.51. D. R. P. 194767, 190017, 208790, 
2.S8207, 1914; abst. Zts. ang. Chem. 1908, 21, V087; Chem. Zentr. 1908, 79, 

I, 14.36; Chem Ztg. Rep. 1908, 32, 234, Wag. Jahr. 1909, 55, II, 213; J. C. 
S 1908, 94, i, 809; J. vS. C. I. 1910. 35, 3.56. Belg. P. 191819, 191888, 192.52.3, 
1900. Aust. P :{0{H)2. 1907; .3.34.84, 33485, .33720, 1908. Sec D. R. P. 13088, 
672.5.5, 1 : 14 . 5 . 53 , 1.57.590, 177290, 177291, 161.306, 161523, 182300. 

9. U. S. P. 8701.37, 1908; K. P. 19960, 1906; F. P. .369257, 1906; abst. 
J S C. I. 1907, 26, 07, 113, :343; loas, 27, 139; Mon. Sci. 1908, 68, 70. U. 

S P 876.310, 1908; K. P. 19901, 1906; F. P. 7217, Add. to 369257, 1907; 

I) R. P. 19 : 1 . 301 . abst J. vS. C. I. 1907, 26, 778; 1908, 27, i:i9; J. C. S. 1908, 

94, i, 429; Zts. ang. Chem. 908, 21, 944, Chem. Zentr. 1908, 79, I, 988; 

Chem. Ztg. Rep. 1908, 32, 81. E. P. 2520. 1906; F. P. 362956. 190(1; abst. 

J S. C. I. 1906, 25, 3:j5. 777. F. P. 9857, 1907; F. P. 377926, 1907; abst. 

J. S. C. I. 1907, 26, 838, 106.5. E. P. 193.50, 1910. F. P. 387539, 1907; 

abst. J. S. C. I. 1908, 27, 876; Mon. Sci. 1909, 70, 14. D. R. P. 185402; 

abst. C. A. 1907, 1, 2656; Chem. Zentr. 1907, 78, II, 498; Chem. Ztg. Rep. 
1907, 31, .326; Wag. Jahr. 1907, 53, 11, 122. D. R. P. 185808, Russ. P. 14862; 
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O. Aschan,* Tardy, ^ A. Verlcy,^ A. Kuner P. Millet,* G. Auster- 
Veil,^ vSoclete Le Camphrc.® , 

Further contributions to the subject have been made by 
many, among which may be recorded M. Berthelot,^ W. AlexejelT,'' 

abst C. A. 1908, 2, 351; J. S. C. I 1907, 26, Um, Zts aiiK. CluMii 1907, 
20, 1541; Chein. Zentr. 1907, 78, II, 1037, Jahr. Cliem 1905 OS, 993, Clu'in 
Ztg. Rep. 1907, 31, 361; Wag. Jahr. 1907, 53, II. 502 1) R*P 212901 

1904; abst. C. A. 1910, 4, 236; Zts. aiig Chem 19(H). 22, 2105. Chem Zintr’ 

1909, 80, II, 1095; Jahr. Chem. 1909. 62, I. 990, Chem Ztg Rc|) 19(H). 33, 
r>48; Chem. Ind 19()9, 32, 004; Wag Jahr 1909,55,11,210 Belg R 194392 
1900; 202495. 1907. Au.st. P. 30845, 1907, 34703, 1909, 381(K1 19(H) Can’ 

1* 11(H)27. See also U S. P. 802793, 1905; H. P. 9857, 1907; V V .305974 
1900, abst. J. S. C I. 1905, 24, 1188; 1900, 25, 1002; 1907. 26, 8.38 Iii 
this connection sec J. Goldsmith and British Xylonite Co, K P 17.’)7.3 
21180, 1906; 5429, 1907, abst J. S. C. I. 1907, 26, 777. 1103, 1908, 27, 139’ 
See K P. 9008, 1905; 10429, 22810, 1900, K P. 37.5897, 1907, abst J S C I 
1900, 25, 89, 909; 1907, 26, 343, 947 ^ 

10 U. vS P. 831028, 1900, K. P. 11512, 1905, F. P 319970, 1901 abst 
J 8. C. I. 1905, 24, 855, 985, 1(X)4 K P. 1075.S. 1()7.5.SA, 1()7.58B. 1905 
F P 4229, Add to ,349890, 1904, abst J S. C I 190.5,24,9.8.5. 10.82 F P 
301978, 1905, abst. Mon. Sci 1908, 68 , 78 Belg P 184080, 181.890, 1905 ' 
Aust P 38203, 1909 Coinpt. rend. 1894, 119, 8.58 
• II J.C.vS. 1 90. 57, 901, abst Bcr 1891,24,1.55. 

1 Ann. 1890, 290, 185. Ber. 1900, 39, 1447, abst J >S C 1. 1900, 
25, 487 Ber 1908, 41, 1092; abst J C. vS. 190.8, 94, i, 428, Chem Zentr 
1908, 79, i. 1093. Ann. 1911, 383, 1, .39, 52, abst. J C S 1911, 100, i, 794, 
790, 7 7, C A. 1911, 5, 3.577, 3.580. Oefversigt of Finska WtetAkaps 
Societetens Forhandlingar, 1911, 53, Afd. A, No 12, 1, abst C A 1912, 

6, .3414, J. C.S. 1912, 102, i, 367; Chem Zentr 1912.83,1.41.5 SeealsoAsahi 
Camphor Refining Co .Ltd , Jap. P..3(K)().5, 19 17, abst C A 1910.10,2390 

2 J pharm chim 1904,95, .57, abst Chem Centr 1901.75, 11, 1043. 

3. IJ. S. P. 907428, 1908; K P. 14.549, 1908, F P .3.8.35.57, 1907, abst 

J S C I. 1907, 26,1295; 1908, 27,3.50,1909,28,108 V S P !)08171, 1908 
!•: P 14.5.50, 1907, F. P. 383.5.58, 1907; abst. J 8. C I 1907, 26, 1 102, 1 10.3 
1908, 27, 3.50, 1909, 28, 109. I). R. P. 2071.50, abst C A 19(H), 3, 191.3, 
Zts aii^. Chem. 1909, 22, 597, Chem. Zentr. 1909, 80, I, 901, Jahr Chem. 
19(H), 62, I, 907; Chem. Ztg. Rep. 1909, 33, 170; Chem. hid 19(H), 32, 184 
Wag. Jahr. 19(H). 55, II, 211 D R. P 2208.38, 1907, abst C A 1910, 4,’ 
2.547; Zts ang. Chem 1910, 23, l(H)0, Chem Zentr 1910, 80, I, 1.504 • Wag 
Jahr 1910, 56, II, 2.52. K. P. 4320, 1901; abst J S. C 1 1901, 20. 003 
Belg P. 20(H)00, 201905, 1907. .Aust. P. 41800, 1910 
4 F. P 381220, 19(X); abst J vS. C I 1908, 27, 1.39. 

5. (I S. P. 979247, 1910; K. P 18047, 1908, F P. .392011, 1908, abst 
J S C I 1908,27,1222.1909,28,745. U S. P. 9800.3.8, 191 1 , K P 18(449 
1908 F P 3921.59. 1908; abst J. S. C. I 19(H), 28, 41. C A 19(H). 3, 2998 
J). R. P. 2h.555; abst. C. A. 1910, 4, 1651; Zts ang. Chem 1910, 23, .38.3, 
'^^7; Chem. Ztg. Rep 1910. 34, 0 ; Chem. Ind. 

1910, 33, 83; Chem Zts. 1910, 9, 170.5. Au.st. P. 49729, 51012, 191 1 Compt 
rend. 1909, 148, 1197; abst. C. A. 19(H), 3, 2140, In this connection see 
Compt. rend. 1891, 113, 551; 1897, 126, 7.<5. Ann Chim. Phys 1889, 16, 
3.10 Arayere Electrochemical Co., D. R. P 1.3455:1 Chemische Fabrik 

^ P- 175097, 178934. M Zcit.schel, F- P. 379430. Aust. 

P. 2.3240. D. R. P, 182300. F. P. 36.5974, 377920, .3875.30. 

M J} 1®^; 452432, 1912; abst. Mon Sci. 1914, 

•1, 52. Can. P. 112.552, 1908. See also R. Andreau, U. S. P. 1347071. 

7. Indblatter, 1887, 111; abst. Chem. Tech. Rep. 1887, 26, I, 269. 
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H. Armstrong and W. Tilden/ J. Bredt and M. V. Rosenberg, ^ 
J. Callcnbadi,'* W. Gossling/ L. Kebler,’’ A. Baselli,® B. Breteaiie’ 
C. Doremus,^ W. Darrali,'-' ‘W. Johnston 0. Kausch,^^ A. Re- 
claireA^ V. Reko,'-'^ A. v. Unruh,*^ Berger,’’’ A. Hefiter,’*’ C. Lutz,’^ 
M. vSchall,>« E. Richter.’*' 

In jonncction with borneol, as throwing additional light on 
the synthesis of this complex body should be cited the work of 
II.Wuyts,‘'^"(kNeave,‘'^’G. Henderson and W. Caw, ‘‘’-O. Fernandez, 

J. Aloy and V.Brustier,"’ E.Vanstonc,”^ Iv. Heussen and A. Hahn, 
W. Borsche and W. Lange, L. Bauvcault and G. Blanc, J. 
Houbcn and 11. Docschcr,’*' F. Liiedy,^"E. Belloni,^’ 0. v. Sobbe,*^” 

Compt u'lifl IST.’), 80, Ui."); :il)st J C S LSTo, 28, 125!) 

H •Hull Soc Chim 1HS1.35, lOT.abst J C S. ISHl. 40, 428. 

1. J C vS 187!), 35, 750 11 Armstrong, J C S I8!)(i, 69, 1397. 

2 Ann I8!)0, 289, 1 , abst Bull Soc Chiin 18!)0, 15, 135. 

3. Her I8!)7. 30,03!),abst J C .S 1897,72,1,271 
4 Pliarni Post 1!)()5, 5!)!) 

5. Amur. J. Ph inn 1907, 79, 34!), abst Chum Zuntr. 1907, 78, II, 984 
0. (horn b'arni Trieste, l!)07, 2, Hepert pharm 1!)()7, 19, 125; abst. 
J.S. C. I 1907,26, 431. 

7. J pharm elnm 1907, 98, 180 P Bretean and H Leron\’, F. P. 
409557, 190!) 

.8 SeeF Pond,] S C I 1907.26,388 

9 Chem Iuik 1909.9, 105,Chem News, 1909,100, 15 

10 Merck’s Kept 1!)10, 19, 0!) 

It. Kunst l!)ll. 4, 1. 21. abst C A 1911,8,988. 

12 Chem Zt^^ 1912,36, 1125 

13 Kunst 1911,1,211. 

14. Kunst 1!)13, 3,425 

15 vSchwei/ Apoth Ztj; 1915, 53, 495, J Pharm 1910, 110 vSee 
also P. Colubew, J Russ Phvs Chem. .Soc. 1904, 36, 1090, abst Chem. 
Centr. 1905,76, 1,9.5. 

10 Vierteljschr Mod olTentl .Sanitatsw, 49, 5, abst C A l!)15, 9, 
1970. Schweiz Apoth ZtK 1915, 53, 102, abst C A 1915,9,1004 
17. Bcr Klin Wochschr. 1915, 52, 322, abst C. A. 1915, 9, 1807 

18 Kunst. 1!)15, 5, 207 

19 Apoth. ZtK 1915, 30, 14; abst. C. A 1915, 9, 1300. 

20. Ber 1903. 36, 803, abst J. C S iHlOd, 84, i, 428 

21. J C S 1912, 101. 513, abst C A 1912,6,2005 

22 J C S 1912, 101, 1410, abst C A 1913, 7, .331, J S. C. I. 1912, 
31, 7!)4 

23 Ann Fis guim 1907,7, 142; abst J C. S 1910, 98, i, 399 

24 Bull Soc Chim. 191 1, 9, 733. J. pharm chim 1914, 10, 49, alJst. 
J. S C I 1914, 33, 800 

25 J C S 1909, 95, 595; 1910,97,429; abst. C. A. 1909, 3, 1713; 
1910, 4, 1.504 

20 Zts Ricchu (ieschmackstolTc, 1909, 1,25, abst JSC 1.1909,28,440. 

27. Ber 1900, 39, 2340. 3208, abst. J. C S. 1900, 90, i, 079,^808. 

28. Compt rtnd 1905, 140, 93; abst. J C. S 190.5,88,1,222. 

29. Ber 1900, 39, 3503. abst J. C. S. 1900, 90, i, 970 

30. Pharm Zeiitralh 1908, 49, 025; abst. J. S. C I 1908, 27^1 130. 

31. Boll chim farm 45, 185; abst. Chem Centr. 1900, #7, i, 1552; 



. CELLULOSE ESTERS 


2535 


Haller !iiul F. March,^ M. Forster and II. Atwell,- and R. 

* * • 

Andreau.^ 

Likewise in respect to cainpliene, ina\ be consulted tlie 
investigations of C. Grimaldi,^ W. Ii)atiew and N. Matow.’’ 
Caniphi*ne has been employed as a constituent of cements,''’ 
varnishes^ and formaldehyde condensation compounds.^ J. 
Callsen and R. vStusser'* have ])atented the use of nor camphor. 
Borneol- and menthol-«-bromisovalerates;"’ ben/.\l- and phcnvl- 
borncols and -cam])henes;‘' bornyl- tohiene-/’-sulfonate’“ are 
jK)Ssibilities. 

Camphor Substitutes. The successful substitution of cam- 
phor in the p^Toxylin jdastic industry, has, up to the, present 
time, remained one of the unsolved problems of thermoplastic 
technolo^yy. Many substitutes ha\e been j)roposed and some 
have been ado])ted, which for the production of specific effects 
•are the ecjual of camphor w’hen combined with inroxGin. But 
for ;;eneral inoldable nitrocelhiloses, no substitute has been 
found e(iual to the oriijinal. 

There is no clear line of demarcation between camphor# sub- 
stitutes, ancillary L^elatinizin^^ agents, antacids, stabilizers, j;elat- 
inizinjr accelerators, colloidiiiL' thermo|)lastics, hi^h boilers, 
acthators, and supple-inducin^^ bodies so that a clear-cut classi- 
fication is impossible, for in their deportment towards nitrocellu- 
lose, many of the chemicals and chemical combinations, in their 
J C S. IIIOC), 90, i, r)2() 

:V2 I !)rakt Chun IIHIS. 185, olO, ahst J C S I'.HW. 94, i, .m.*) 

1 Compt ruHl I ‘MM, 138, 1 (>():), abst J C S l!MM. 86, t. rbl 

2 J C S I'.MM, 85, I ID.'L al>st Jalir Chun I'.KM, 57, ITlo 

3 1' s V abst c A i‘M‘), 13, 2(;x;t r s i’ i;}24M0, 

abst C A l!12(), 14, 415, Chc-m Met 11)20, 22, b Hi. I S C I 1020, 

39, 155- A. V .S 1’ 1320248, abst J vS C I 1020, 19, 174 A . C A 1020, 
14, 54S 

4 Chun ZtK 1010, 34, 220,abst J C S 1010,98,1,273 

5 UtT 1012, 45,3208, .3215, abst C A 1013,7,1170 

• 0 H Tver and J Iklm, Iv P. 2073, 18.55 

7. M Zinglcr, V S P. 10.3041, 1875 

8 Iv Naef and W Thevuiaz, K. P 4040, 1011, abs( J S C 1 1012, 
31, l.-)0, 

0 r S P. 1100310, 1910, D. R P 287700. 1011, abst J S. C. I. 
1010, 35,.108, 320 

10 Ludy & Co , K P. 43.59, 1908, abst J S. C T J008, 27, 470 

11 A. Haller and Iv Hauer, Compt rend. lOtKi, 142, 077, abst J S. 
C I 1000, 25, 390 See also Coinpt rend 1904, 138, 11.39, 1005, 140, 127, 
1020. 1009, 148, 1043, abst. C. A. 1909, 3, 1 101, 2075 

12 See J Fems and A Lapworth, J C S 1012. 101, 278, abst C. A. 
1912, 6 , 1742. 
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dissolving and colloiding functions, imperceptibly blfnd fron^ 
one class into another, and their effect is often attenuated or 
heightened by the application of pressure, vacuum, or heat. 
Therefore in this historical skeleton synopsis, perhaps an enumera- 
tion of some of the more important of these bodies which have 
been proposed from time to time, arranged according to a chemical 
classification as far as possible, will best serve the purpose of 
calling attention to the extreme importance of this chapter of 
cellulose ester technology. * Details are given in Volume II. 

Of the aliphatic alkyl esters, neutral oxalic‘ and oxamic 
esters (methyl, ethyl, propyl),* methyl, ethyl, propyl and butyl 
palmitatys, stearates and olcates,^ chlorinated stearic and pal- 
mitic acids, ^ isobutylditrichloracctyltartrate,^ butyl and amyl 
tartrates,'' nitroisobntylglycerol trinitrate, nitroglycerol,^ gly- 
, ceryl malate,^ methyl and ethyl sebacate,^ methyl, ethyl, propyl, 

1. K Scluiible, Ausl P 422(30, 1010 vSee also C. Lowig, J, prakt, * 
Chcin. 1800, 79 , 4.5,5: abst Jahr Clicm 1801. 14 , 508; K. Duvillier and A. 
Buisiiie, Ann Chini. Phys 1,881, 23 , 280, W.vSengandA. Steyrey, Monatsh 
1800, 17 , 014; A Cahonrs and 1^ Deniarcay, Bull. vSoc. Cliim. 1877, 27 ^ 
,510 <<:. Schatzky, Jahr Cheni 1.8.80, 39 , 1312 The dimethyl, diethyl, 
or d-methyl esters of adi|)ic acid have been proposed by F. Bayer & Co. as an 
adhesive for cellulose derivatives, I) R. P 317412, 1017; abst. J. vS C I 
1020.39,36l-A;Chetn Zentr 1020.91,11,341 H. Clarke (U S.P.1300081, 
1010) has recently described dibiityl oxalate and diamyl oxalate as a cellulose 
nitrate solvent, either alone or preferably in combination with amyl acetate, 
butyl acetate, ethyl propionate, ethyl Imtyrate, diethylsulfone, or monochlor- 
naphthalcnc, the latter being used as high-boiling, auxiliary softeners. 

2. F. Ziihl. F P. 3000G3, 1001; abst. J. S. C, I. 1002, 21 , 65; Mon 
vSei. 1002, S8, 171. For properties of isobutenyl acetate see Z. Pogorshelski, 

J. Russ. Phys. Chem. vSoc 1004, 36 , 1120, abst Chem. Centr. 1905, 76 , T, 667. 

3. 8oc anon nouvelle ‘T/Oyoiinithe," F. P. 387179, 1908; abst. J. 
vS. C. I, 1008, 27 , 828, C. A. 1000, 3 , 1810; Mon. vSei. 1909, 70 , 14 For the 
iLse of cetyl palmitate see J Lewin, Iv. P 2149, 1880; R. Sjoberg, E. P. 2302, 
1881 ; abst Dingl. Poly. 1R82. 246 , 184, Chcm.Ind 1882, 5 , 120; Jahr. Chem. 
1882, 35 , 1411; Bull. vSoc Chim 1882, 38 , 601; Ber. 1882, 15 , 266; Wag. 
Jahr. 1882, 28 , 404, Chem. Tech. Rep 1883, 22 , I, 1.5.3; Proc U. S. Nav. 
Inst. 188;L 9 , 7.51, Chem. News, 1.S85, 52 , 101. E. Preiswerk, FT P. 12368.5, 
1018; U. S. P. 131.8461, 1919; abst J. vS. C I. 1919, 38 , 268-A; 1920, 39 , 13.5-A. 

4. J. Aylsworth, U. S. P. 962877, 1910; abst Mon. Sci. 1911, 75 , 11. *■ 

5. T. Patterson and A. Davidson, J. C. vS. 1912, 101 , 378. 

6. T Tes.se, H. vS. P. Appl Ser No 71201, 123640, 21452.5, 221089, 
241686(1916-18). 

7. H. Luttke, E. P. 240.55, 1002; F. P. .32,5548, 1902; abst. J. vS. C. I. 
19(XL 22 , 318, 760. See also F. Matthews, E. P. 16278, 1911, for use of 
cinnamcne and styrolfne' 

8. General ’Electric Co., E. P. 24059, 24060, 24254, 24255, 1912; 
22544, 1913. 

9. J. Goldsmith and British Xylonite Co., E. P. 15914, 1894; D. R. P. 
139738, 1904. 
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butyl ■'Ond amyl carbonates,* and carbamates,^ triethyl citrate,® 
are examples. Of the bodies Analogous or related to glycerol, 
may be mentioned mono-, di- and tri-acetin,* diphenylglyceryl 
ether, phenyl glycide, dicresylglyceryl ether,*’ tetraethylglycol,*' 
and diglycerol. ^ 

As representatives of the grouj) of alkyl aromatic esters, 
would be included methyl, ethyl, propyl, butyl and amyl car- 
banilates,® glycol benzoate, salicylate, (^-toluate, i7-chlorbenzoate, 
p-nitrobenzoate, phenylacetate, hydrotropate, phenylethylace- 
tate, phenyldiethylacetate, hydrocinnamate, and phenyldiethyl- 
carbinacetate chlorethyl-, broniethyl-, and cliloroxypropyl- 
cinnamates;*'* isopropyl-/?-amino- and isopropyl-/?-nitnvbenzoate;" 
vetivenol acetate,'** methyl, ethyl, propyl, amyl, phenyl, glyceryl, 
benzyl acetylsalicylates;'*® benzyl acetate’^ and benzoate.'*’ The 

1. J Stevens and F Axtdl, V S. P (>1()72S, l.SO.s 

2 J Stevens, F. S. P r>6810(), 189ti 

2 J Stevens, U S P. .56810.'), 1806. 

4. W. Plinatus, F P. 2.5440, 1011 J (Irolea and J. Weyler, Iv P 

131678, 1018; abst C. A 1020, 14 , 286. For the separation and determina- 

tion of cugenol, triacetin and benzyl alcohol, see H Perperot, Ajin Chini 
anal chim appl. 1010, I, 112; abst C. A. 1010, 13, 1686 See Spec D. 11, 
1017, R. A F. (British) 

.5 H. Danzer, K. P 13230, 1012, abst J S. C I 1012, 31 , 1120 

li Farbenfabr. vorm. F. Bayer & Co, Swiss P. .58410, abst. Cheni 

Ztg. 1013, 37 , 228 

7 C. Claessen, I). R. P 108711, 1007, K. P 0.572, 1008, abst. Zts 

ang Chem 1008, 21 , 326, Cheni. Zentr. 1008, 79 , I, 2(Hj8, Chem Ztg, Rep 

1008, 32 , 307, Chem. Ind. 1008, 31 , 377; Wag. Jahr. 1008, 54 , II, 418. 

8 J Stevens and F. Axtell, U. S P. .568104, 1806 

0 Farbenfabr. vorm F. Bayer & Co., K P. 8012, 1011. D. R. P 

307 12.5; (abst. Chem. Zentr. 1020, 91 , II, 505) covers the ust; of /j-naphtliol amyl 
ether. For data on amyl benzoate, see L. Toost, Compt rend 1879, 89 , 3.51 

10. Farbenfabr. vorm. F. Bayer & Co , Iv. P 28247, 1010. 

11. Farbenfabr, vorm* F. Bayer & Co., K. P. 4,321, 1009. 

12. F. Semmler, F. Rissc and F. vSehroter, Ber 1012, 45 , 2.348, 2.531. 

13. Soc. Chim. des Usines du Rhone, K. P. 14609, 1002; 17085, 1011 
F. P. 483622, 1917; abst. C. A. 1918, 12 , 910. 

14. K. Seelig, D. R. P. 41.508, 1887. See also F. Klever, F. P. 4624.38, 
462439, 101.3; K. P. 20504, 2050.5, 1913; Belg. P. 260151, 260152, 1913; abst 
Chem. Ztg. 1913, 37 , 1250, 1442, 1601. 

15. W. Lindsay and The Celluloid Co, U. S. P. 961360, 1910; K. P. 
13692, 1910; F. P. 416843, 1910; D. R. P. 251372, 1910; abst. C. A. 1910, 
4 , 2.581; J. S. C. I. 1910, 29 , 875; 1911, 30 , 27; Chem. Zentr. 1912, 83 , II, 
1248; Kunst. 1912, 2 , 393. U. S. P. 1233374, 1917; abst. C. A. 1917, 11 , 
2612.* U. S. P.1292819, 1919; abst. J.S. CM. 1919, 38 , 282A. For the physio- 
logical action of benzyl benzoate see J. Boice, N. Y. Medical J. 1919, 110 , 
No. 24. Freray-Kraut, Ann. 1870, 1^, 129; D. Macht, J. Pharmacol, and 
Exp. Ther. 1916, 9 , 121; 1917, 9 , 287; July 1918, No. 6; vSouthem Med. J. 
1919, 7 , No. 7; J. Amer, Med. Assoc. 73 , .599. D. Macht and Fischer, J 
Pharmacol, and Exp. Ther, 1917, 10 , 95; J. Litzenberg, J Amer. Med. Assoc. 
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phthalic acid esters have been employed considerably fof the 
production of specific effects, especially, and include ethyl, dietliyV 
glyceryl,2 diphenyl, » and dianiyl plithalates,' diethyl isophthalate 
and ethyl cinnamate,-^ and the ethyl esters of phtlialonic, phthal- 
amic and phtlialanilic aeids.” 

Ihe aryl aliphatic and aromatic esters comprize an extensive 
and valuable group, among which may be cited jdien vl benzoate^ and 
salicylate (salol),« ethyl triehkdsopropyl, and etlivl trichloriso- 
butyl acctylsalicylatcs,'-* benzyl ])ropionate,‘" mentliyl acetate;’^ 
naphthyl acetate,'- propionate,'' benzoate (benzonaphthol);'M 3 en- 


73,(501. Mcdkal Record, 93, lOO,") See also W Lindsay, T, vS P 1027(51!) 
1912; P,. P. 20978, 191 1 , P. i» 4822(54 and additions iheielo d.ited July 7 15* 
'i^dSept. 18, 1911, Helg P 21127,0 K S P 1081(51(5, I9!2:al)sl T S C l' 
]^1^,_^31, 770; C A 1912,6,2(5.87 E P I.Slo;;, I909, abst J S C. I 1910 
J S C I 1910.29,77)2,]': P 18100, lOlo’, 
40S;570, l!)10. abst ISC! 
1910, 29, (524. I'lrst addn No 121(59, dated Apnl 18, 1910, („ ]> p 4().S870 
and second addii dated June 1 1. 1910, to !•' P 10,8.870, .abst ] S C I 1910 
29, 1871. Aust P 1(542- 10, 1909 I-or its use in eoniurtioii with cellulose 
acetak V S P 9(51.8(50, 1910 P p ll(;,8}.8. P)l(), abst. 

J. S. C. I. 1910, 29, 877) Celluloid Co , I) R P 28(50.*)(!. 1910 abst C A 
i«i;i,7,:i!f40 K 1; imo,,.i,s, j s c i 30, 27!) L .it 
G. Pergiison, U S P 1292/48. 1292741, 1919, abst J S. C I 1919,38 81.8-A. 
A.-O. Anilinfabr , 1) R p 2(58(52(5, Anst P 0(5721,1'' P ]•' p' 17V>8 

1913. i.. i.i/owo, 

1. L. Lilienfeld, P: P 7)92, 1907, Aust P 47287, 172.88 A Nobel 

lolV’ to I) R P 

22)00(, 1911. 

2. p;. Dawson and the Geuer.d I'llectne Co. V S P 1111911 abst 
C.A.^10ir),9, 1978;!': P.9987). 1918. abst C A 191 1, 8, 8.',07. Kuiist’ 1914, 

3. Parbw. Meister, l.ueius I'vr Piuiiiuks I) R P 12781(5 abst Talir 

Chem. 1902, 55, 107)(1, Wa^ Jahr 1902, 48, II, 7,94, Moii Sei i'i02 58 78* 
Chem. Centr. 1902, 73, 1, 288 DR 1' 122272.1.899 ' ’ 

4 C. bundholui. and Nobel’s J':\|)I Co’, lad. India P Apnl 400 

1902. • i ( - 

5. Soc, Nauton I'Veres vH: de Marsae and T Tesse P' P 120989 1910 

abst. C. A. 1919.13,2400 See also P P 121708 ' 

6 . E. Znhl, F. P 1808872 and addition dated April 17), 1901; abst. 

J. S. C. I. 1902, 21, (iA; Mon. vSci I!I02, 58, 17)9 

7. H. Matheson, U vS. P 11010(18, 1917,,al)st T S C I 1910 35 40 

K. Ohlsson, U. S. P Appi vSer No 878821, Mav 4. 1920 ' ’ 

8. Chem. and DruK 1914. 85, 818, abst j S C I 1914,33,880. 

9. R. WollTcnstein, !•: P. 277)02, 191 1, abst C A 1918 7, 1787 

10. F. Klever, Rclg. P. 20017)1, 2(5017)2, 1918. 

Centr 'lOffi T^rs™ ^ 

12. Zuhl & liiseinann, D. R 1> 11807)2, 119080. Anst P 07)4.') 1902- 

E. Zuhl, U. S P. 700887), 1902; E. P 1177)1. 1900. 8072, 1901 28447)' 1902' 

F. P. 301703, 32.')585, 1903; abst J S C 1 1901, 20, 741.870. ’l903. 27. Slo’- 
757; Mon, Sci. 1901, 57, 107), 210; 1902, 58, 21; Chem Centr. 1901, 72, I,’ 
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zylidenc diacetate (3- methyl 5-phenyl-4.() (licarbosethvl*a 2 -keto- 
R-liwciie),’ and the monochlor compound;* trichlorides of ben- 
zene, aniline and nilronaphthalene, and naphthalene trichloride;’ 
acidvl derivatives of secondary aliphatic aromatic amines, acetyl 
derivatiws of haloj(eni/cd aromatic amines, chloracetanilid, 
methylaniliiic, mcthvlnaphthylamine,' menthol, borneol and 
santalol inethoxyacetates, cthoxyacctates, and cNor-substituted 
acids, inethoxy-, ethoxy , acetylborneol, acctylmenthol, and 
acetylsantalol.'’ These are indicative of the range and com- 
plexity of this group. * 

The use of naphthalene w ith nitrocellulose has been patented 
by J. vStevens,'' J. Chaubet,' the Soc. gen. pour la Kabrication dbs 
iMatieres Plasticpies,^ and by h. Arbezeanne in conjunction 
with rosin.'' Xaphthol,'*’ naphthalene and camplmr,’* di-, tri- 

TmI . ].ihr Clum lllOl, 54, !H)0, W.ii; (.ihr I'.tOl, 47, II, Zts ang Clicm. 
PJOl.'H L'UO, tis 

l;i K Ziihl, I-: P I'lOO, 1 s P Tonss-I. WHYI Indndcs also 

I he iis(' of (liplK iivI carlxaiatc, dmaplitlivl carbonate, resorcin diacctatc, 
cliloniaplitli>I acetate and nitronaplithvl ac(late 

11 ('. mubuKci, IJ S P I2:)l!>7(), abst C A PUS, 12, 703. J 

mlvuis, I s p :>72i:u, isuc. 

1 C Claessen, 1) R P I72'.M)b. 1720(;7, I7t2.Vl. !• P 3()30'.H), lOOl); 
Aii^t P 21)33:), KKKi, abst C A 1007.1, I lOS. J S C I lOWl. 25, 8(35, 
Mon Sci loos, 68, 15, 1(), loi I, 74, 03. t-lhein Centr 1000. 77, 1 1, 730, 1031 , 
Clieiii ZtK Rep 1000, 30, 200, 31i), Jalir Chein 100.") S, 1 1, 002, Wa^ Jahr. 

1000, 52, 1 1, 521), 527, Zts aiiK Clum 1007, 20, 115 I) R P 174250 also 

desciibes (lie use of ellivlideiu diaecloacetate 

2 C Claissen and Ha<lisclie Aiiilin n Sodafabiik. 1) R P 173020, 
100-1, abst C A 1007, 1, 072, Cheiii Ceiitr 1000, 75, li, 000, Jahr. Chem 
1005 S, 11,001, \Va^ lain 1000,52,527. 

3 I- Ziihl, I' P 10213, 1001, abst J S C I 1001.20,8.31,1' P. 
31(«) 12, 1001, abst J S C I 1002, 21, 05, Mon Sci 1002,58,174 

1 Cliem Ihibr \oriii \Veiler-Ter-.Meer, P i:>435, 10()-4, 1(3271, 
100(),1< P 341550, 10()1,377()7I. lOOO, Hel^ R 104s;{(;, lOOtgCan P, 10303(3, 
abst J S C I 100-1, 23, 880, 1005, 24, (ISO. 1007, 26, 080, 1004, Mon. vSei. 
1008, 68, 145, C A 1007,1,2831 Sec also I- I’ 12803,22002,1001,2817, 
1000 • 

5 Ihirbcnfabr \orni b' Payer Co , P P 307057, 10()0 For the 
preparation of terpcnvl propionate, diacetate, acetate, etc, see J. Houben, 
D R P 102803, abst Cliern Centr 1005, 76, II. 1000, Wag Jahr 1005, 
51, II, 124 

0 r S P :>I3i07, 1805 

7. I<:. P 13287. 20230, 18‘)0, abst. j S C I 1000, 19, 5.52 
8 U S P 543107,1' P 202803,1) R P 117542, abst Chem. Centr. 

1001, 72, I, 3.52, Jahr Chem 1001, 54, 000, Wag. Jahr. 1001, 47, II, 
OOO.Craph Bcob 9, 210; Amer. Apoth. Ztg 21, 31, Pharin. Centralh. 41, 
317» 

0. F P. .372512, 1006, abst J S C I 1007,. 26, 0.34 

10. J Stevens, C S P. 022727, 1800. 

11. Dusseldorfer Celluloulfabrik, O m b. H , H P 17060, 1012; abst. 
Kunst. 1014, 4, 1.55; J. S. C I. 1012, 31, xv. F. P. 44(3270, 1012. 
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and tetra-incthylnaphthalenes,* phenanthrene,^ and the crystalline 
chlorides of toluene, benzylnitrodilorides, chlorides, bromides, 
nitrochlorides and nitrobroniidcs of benzene, toluene, xylene and 
naphthalene, have all been advocated as useful adjuncts with 
nitrocellulose.'^ Stockhausen has described pyroxylin plastics 
containing ethyl lactate and salicylate.'^ 

As combined solvents and flammability-reducing bodies, 
phenyl, cresyl, and naphthyl carbonates,-’ phosphates,® and 
thiophosphates;^ methyl, ethyl, phenyl, cresyl or naphthyl anilid 
phosphoric esters (diphenylphosphoric-alkyl or aryl ester or 
zinilid, phenylphosphoric di-alkyl or aryl ester or anilid) f phenyl 

1. 0 Silberrad, E. P. \m\, l!)12,abst J S C I. 1913,32,843. Belg. 
P. 240r)2(), H)I2. 

2. G. Spica. Iv P 14004, 1914 Iv P 120013, 1910; abst. C. A. 1919, 
13 , 2280. Sec also Atti Rcale Inst. Vcnetcdi Scicnze, bettere ed Arti, 1911-12, 
71 , 782, Zts >Schiess *Sprcng. 1912, 7 , 129 

« 3 J. vStovciis, 1) vS. P. 73835 10, 1897. 

4. I). H P. 281202, 1910; R P. 428408, 1911, Aust. P. 8192, 1911; 
abst. Kimst 1912, 2 , 400; 1915, 5 , 09 

5 Ztilil & liisemanii, 1). R. P 139589; abst. Wag. Jahr. 1903, 49 , II, 
509; Jahr Cheni. 1903, 56 , 1019, Chcni Ccnlr 1903, 74 , I, 749. D. R. P. 
142971, abst. Wag, Jahr. 1903, 49 , II, 509 E. Zuhl, U. vS. P. 700884, 
1902. « 

0. E Zuhl, U S P. 700.S85, 1902, F P. 3(H)902, 1901 ; abst. J. S. C. I. 
1902, 21 , 05. Zuhl & Eiseinaim, L). R P. 128120; abst. Jahr Chem. 1902, 
55 , 1057; Mon, Sci, 1902, 58 , 103, Pharni Ccntralh 1902, 43 , 115. Aust. 
P 9957 I). R. P 173014; abst. Wag Jahr. 1900, 52 , II, 527. D. R. P. 

173790, 1905; abst Mon. Sci. 1908, 68 , 100, Jahr. Chcm. 1905-8, II, 993; 
Chcin. Ccnlr 1900, 77 , II, 990 Aust. P. 13838, 1903 D. R. P. 142971, 
1902, abst Chcm. Ccntr 1903,74,11,171. Akt. Ge.s f Anilin-Fabrikation, 
Iv P. 117)4, 1912 W. Mcrckens and H Mani.ssadjian, F. P. 413057, 1910. 
W. bindsay, h' P 415517, 1910 Cf. Spec. D. 12, 1917; R. A. F. (British). 
The Organic Salt & Acid Co of bong Island City. N. Y., under the name of 
Orsiicoid, iirepare a triphenyl phosphate of high purity. 

. 7. E Zuhl, U S. P. 733110; I*. P. 438,3, 1902; 23445, 1902; F. P. 
309902, 1901, and addition dated h'eb. 22, 1902; Russ. P 8893, 1904; abst. 
J. S C. I. 1902, 21 , 05. 719, 1407; 1903, 22 , 92J:; 1905, 24 , 315; Mon. Sci. 
1902, 58 , 171, 1903, 59 , 180. Zuhl & Eiseniann. D. R. P. 104104. 1428,32, 
ab.st. Chem Ceiitr 1903, 74 , I, 800; II, 171; Jahr. Chem. 1903, 56 , 1019; 
Wag Jahr, 1903,49,11,509. 

8. Zuhl & ICiscmann, D R. P 144048, 1902; abst. Mon. vSei. 1904, 
60 , 93; Chem. Centr 1903, 74 , II, 1041 ; Wag. Jahr. 1903, 49 , II, 569. E. P. 
23445, 1902; abst J S. C. I. 1903, 22 , 315. D. R. P. 128950; abst. Jahr. 
Chem. 1902, 55 , 1057, Chcm. Centr 1902, 73 , I, 012; covers the use of mono- 
or polyhalogen substituted aromatic hydrocarbons. D. R. P. 128119, 1901; 
abst. Chcm, Centr. 1902, 73 , I, 387; Mon Sci. 1902, 5 '*, 163; Jahr. Chem. 
1901 , 55 , 1057 ; describes the use of methyl, ethyl, amyl and isobutyl oxar.ilate. 
In this connection see also H. Clarke and the Eastman Kodak Co., cellulose 
esters containing dialkyl oxalates in which each of the alkyl groups contains 
four or live carbon atoms, IJ. S. P. 1309980, 1309981, 1919; abst. J. vS. C. I. 
1919, 38 , 708-A. 
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formate, j)ropionate, carbonate, tartrate, citrate, or malatc’ have 
*some been used to a considerable, extent, especially the phenyl 
phosphates. The addition of cellulose acetate with the nitro- 
celluloses, as in the methods of E. Ztihl,^ R. Muller,^ E. Berl and 
W. vSmith,^ L. Eederer,® L. Clement and C. Riviere,*^ and B. 
Oddo;^ and the nitrobenzoyl nitrates of C. Cross, E. Bevan and 
R. Jenks,* have also been used for decreasing the inflammability. 
The methyl, ethyl and amyl esters of diphenyl-, dicresyl-, and 
dinaphthyl-phosphoric acid have also been described.® Decreased 
inflammability and solvent power is also obtained when cer- 
tain resinous products are incorporated with pyroxylin, as colo- 
phony,'® shellac, dammar, mastic, acaroid;” rosin soaps, kauri 
(copal),''' coumarone and indene,'* />-cumaronc and /?-indenc,''’ 

1 K Zuhl, U. vS P. 700884, 1902; K. P. 17948. 1!M)0; al)st J. S. C. I. 
1901,20, 920, 1902, 21, 870. 

2. U. S. P. 729990, 1903; abst, J. S. C. I. 1903, 22, 817. I). R. P. '' 
162239, abst. Jahr. Cheni. 1905-8, II, 993; Cliem. Centr. 1905, 7$, II, 1000. 

3. R. Muller and Deutsche Celluloid Kabrik, E, P. 5773, 1914, abst. 

C A. 1915, 9, 2292. See also Akt.-Ges f. Anilin-Fabrikation, F, P. 449253, 
1912, cf li. P. 3045, 1907, F. P. 308708, 1900. vSee Zts ang Cheni. 1901, 
14, 48,3 

4 Per. 1907. 40, 903; 1908, 41, 18.37, J. S. C I 1908, 27, 53’4, 538, 
abst C A 1907, 1,2179, J.C.S 1907, 92, i, 289, 1908, 94, i, 505, 1 S C 1. 

1907, 26, 273, Bull vSoc. Chini, 1909, 6, 499, Chem Zciitr 1907, 78, I, 1108, 

1908, 79, II, 299, 080, Cheni. Ztg. Rep. 1907, 31, 257, Jahr. Chem. 1905-8, 
II, 977, 982, 985, Zts. ang. Chem. 1908, 21, 1185, 2427. vScc also H. Ost, 
Zts ang Chem. 1900, 19, 993, abst Chem Centr 1906, 77, II, 072. C. 
Cross, K Bevan and R. Jenks, Chem News, 1901, 84, 01. 

5 1) R. P. 179947, 1905, abst Chem. Zentr. 1907, 78, 1, 433 D. R. P. 
200149, 1900, abst. Chem. Zentr 1908, 79, II, 551. !• P. 19107, 1900; de- 
scribes the use of nitroacetyl- and nitrobutyl-cellulose. 

0. U. S. P. 1168104, 1910; abst J. S. C I. 1910, 35, 251. See F. P. 
■M92r)3, 1912; abst. J S. C. I 1913, 32, 482 

7. Gaz chim. ital 1919, 49, li, 140, abst J vS. C I 1920, 39, 12-A, 

8 Ber 1901, 34, 2490; abst J S C. I. 1901, 20, 1133, Chem. News, 
1901, 84,01. 

9. Zuhl & Eisemann, Aust. P 1.38.38, addition to Aust P. 9557. The 
F Bayer Co. has recently (D. R. P. .307125, 1917; abst J. vS. C. 1. 1920, 
39, 400-A) patented the use of /3-naphthol amyl ether m connection with 
acetyl-, nitro-, ethyl-, propyl- and benzyl cellulose 

10. P Jacquemin and R. Heraud, F. P. 424820, abst. Kunst. 1911, 1, 
316; Mon. vSei. 1913, 78, 46. 

1 1. Zuhl & Eisemann, D. R. P. 177778; ab.st. C. A. 1907, 1, 1351 ; J. vS. C. I. 
1907, 26, 340; Zts. ang. Chem. 1907, 20, 369; Chem. Zentr. 1907, 78, I, 143, 
Jahr. Chem. 1905-8, II, 993; Chem. Ztg. Rep. 1906, 30, 439; Wag. Jahr. 
1907, 53,*II, 562; Mon Sci. 1909, 70, 90. 

12. F. Stracke, D. R. P. 102962, 1899; abst. Wag’ Jahr. 1899, 45, 1899. 

13. J. McClelland, U. S. P. .366231, 1887; abst. J. A C. S. 1887, 9, 1,58. 

14. F. Lehmann, F. P. 469925, 1914, In this connection see 3'. vSehopper, 
Gummi-Ztg. 191.5, 29, 1250; Zts. ang. Chem. 1915, 28, II, 044; abst. J. vS. C. I. 
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and^rcsin and castor oil4 H. Franquet,^ H. Ensminger,’ Soc. 
anon. rOyonnaxienne/ and Soc. Industrielle de * Celluloid,^ 
employ casein, dextrin and starch. 

Of the higher boiling ketones, metliylnaphthyl, dinaphthyl, 
methyloxynaphthyl and dioxynaphthyl ketones,® methylketo- 
biitanol,,^ and dioxydiphcnyldimcthylmcthane, dioxydiphenyl- 
cthylmeihylniethane, dioxydiphenyldiethyhnethaiie and dioxydi- 
tolyldiincthylmethane'* are illustrative. Aldols^ as acetaldol in 
the hands of II. Ilibberty® and W. Weedon,^^ apparently are des- 
tined to be used in large (luantities as nitrocotton adjuncts. Other 

35 , Mr)(i, who (lescnlxs the use of (limcthylammo*/3-methyl-coumann 
IT) J McCoy and Wostiiigliouse Electric and Mfg Co , U. vS P. 12453(3.3, 
1!)I7. alKt J. S C I I'.ns, 37 , 14-A 

1 C Gillet, I' .3.5285.3. 1905, abst J vS C. I 1905, 24 , 984; C. A. 
1907, 1 , 1 197 F P .3.82270, .3.82.350, abst. J. S C. 1. 1908, 27 , 178, 244. 

2 F P .312817. 1901, abst J S C I 1902,21, 1.34 1), R. P. 139905, 

1902, abst Mon >Sci 1904, 60, 92. Jahr Chem 1903.56,1019. 

.3 Iv P .304.5, 1903, abst J S. C I 1904,23,202 

4 1C P .331819, 1903; abst. J S. C 1. 1903, 22 , 120(3; Mon vSei. 190#, 

60 , (39 

.5 IC P'. 319.542, 1902; 40784(1, 1909; D R P 141310, 1902, abst. 
Chem Centr 1903, 74 , 1, 1 1(31, Jahr Chem 190.3, 56 , 1020, Zts. ang Chem 
190;*^ 16 , 425, Wag Jahr 1903, 49 , II. 5(39 1) R. P. 221081, abst, C A. 

1910, 4 , 27.32, Chem Zentr. 1910, 81 , I, 1(3(32, Jahr Cliem. 1910, 63 , II. 428, 
Wag Jahr, 1910, 56 , II. .5.89 

(3 F: Ziihl, 1-:. P 207.33, 1900, abst J vS C 1. 1901, 20 , 273, F. P. 
30.5181, 1900, abst Mon. Sci. 1902, 58 , 21 ; 1) R. P 1 180.52, 1900, abst. Chem. 
Centr 1901, 72 , I. .5.51, Znhl & Eiseniann. 1) R. P 1221(30, abst Chem. 
Cenlr. 1901, 72 , II, 2.51, J S C I. 1901, 20 , 920, Mon. Sci 1901, 57 , 292. 
See also R Ortmann, U P. 5280, 1901 H. Hlackmore, U S P 8.30044, 1906. 

7 Farbenfabi. vorm F' Payer & Co , Iv P 19087,1909 

8 W. Peatty, U S. P. 11.589(30, 11.58901, 1915, F. P. 447045, abst. 

J. S. C I. 1912, 31 , 28.3, 191.5, 34 , 1205 IJ S P 1188350, 191(3, abst J. S. 
C I. 1910, 35 , 923; C A. 1910. 10 , 2140 E P. 18822, 18824, 1912; 18499, 
1913. 

9. F'arbenfabr. vorm F Payer & Co , IC P. 940, 1913. 

10. H. Hibl)ert and F) I dn Pont de*Nemours Powder Co, U S P. 
994841, 994842, 1911. V S P. 11.58217, 191.5, abst. C. A. 1915, 9, .3303. 

V S, P. 11(31(347, 1915, abst. J S C. I 191(3, 35 , 198, U. S P. 1213.307, 1917, 
abst C. A 1917, 11 , 8.88. U. S P 1313001, 1919, abst. J. S. C. I. 1919, 
38 , 794 A f: P. 40.19, 1911, 22(321, 22022, 2202.3, 22020, 22904, 1912; 
.5-l()8. l9U,abst J S C I 1911.30,8.30. 1914,33, 101, 191.3,32, 1105; lOld, 
33 , 984; C. A 1914, 8 , 992, 1010, 984; Kunst 1914, 4 , 1.55. F. P. 449004, 
449005, 44900(3, 1912, abst J. vS. C. I. 1913, 32, .507, .508; C. A 191.3, 7 , 2083, 
Mon. vSci 1914, 81 , 5, Chem. Ztg. 1913, 37 , 228 D. R. P. 292951, 1910; 
abst. Chem. Zentr 1910, 87 , II, 240 vSwiss P. 031.30, 63137, 04932. 1912; 
abst. C. A. 1914. 8 , .3490 Pelg. P. 2.50118, 2.52722, 1913, abst. Chem. Ztg. 
1913. 37 , 70. Aust, P. 72493, 1910; abst. C. A. 1917, U, 1041. ‘ 

11. W Weedon and E. 1. dnPont de Nemours Co,, U. vS. P. 1082573, 
191.3; F. P 449007, 1912, E. P 22622, 1912; abst. C. A. 1914, 8 , 822; J. S. 
C. 1. 1913, 32 , 509, 1105; 1914, 33 , 132, 822. 
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aldehyde condensation products/ paraldehyde,’ chloral’ alone 
and with amyl lactate,^ mixed aldehydes,^ chloral hydrate,*'' are 
examples of this class of bodies which have passed patent accep- 
tance. n. Dreyfus has patented anisol, phenetol, methyl naidi- 
thyl and ethyl naphthyl ethers, veratrol, pyrocatechol diethyl 
ether, methyl benzyl ether^ eugenol and isoeuj^enol benzyl 
ethers/ quinones,'-* cresylphenyl, naphthylphenyl, and j^iiaiacoi- 
phenyl ethers/'* methylencthylenic, ethylideneKlycolic, mcthyleiie- 
^dycerol, acetonegylccrol, benzylidene jjlycerol, formalerythritic, 
and diacetonearabitic ethers,** have all alleged peculiarly cellulose 
ester malaxatinj^ properties. 

The chlorhydrins, in some instances, exhibit a tendency to 
decomposition, and therefore their use has been limited. Amoii); 
Ijodies of this nature which have been brou^dit forward, may be 
cited acetdichlorliydrin, diacetochlorhydrin, and monoacetochlor- 
Jiydrin,*’ ben/icins felyceryl benzoates), <;lvceryl phlhalates :ind 
succinates, pulegonc and thujone. Alononitroinonochlorhydrin*’ 
methyl and ethyl adipate, pimelate, suberate, azaelate, and 
sebacate have been described by J. (loldsniith.** C. boehrin^Tr 


1 N (iruTistciii, I' P. loiaau, P.llO, a1)s( C A P.)17. 11, 1').') 

2 Chciii and Drug 1014, 85, ahst J vS C I. lOH. 33, K.S(i 

4 S (larluer, P P.MM.ahsl J S C I 10()5 24, (ISO 

4 C Jdlis, (' S I> !M)9490. lOll.ahsl Mon Sn 1912,77, \i\:\ 

H Iviscniann, I) H. P I9.‘):D2. I9r):ii:{. I92()(i(;, .ihst Wag Jalir. 

190S, 54, 9(1 A King and F Mason (F S P i;n21.H(l, ahst C A 1919, 

13,2:>:1(1, 1<: 1' 10142, S. I91().abst J S C I 1910.35,11.41, 1919, 38, 090-Aj 
di'scnhc the preparation of acetals 

0 L Icderer. U S P. IIO.KMO. 1910, abst C A 1910, 10, 2047 

F P 19440, 190.S; 1907, ahst J S C. 1 19I).H, 27, .hSO F 1’ .477010 

1907, aOst J S C I 1907,26, 1027. I) R P 22022.S. ahst Jahr Chein 
1910, 63, II, 42, S, C. A. 1910, 4, 2204 

7 H Dreyfus, U S l^ WSIS.s9, 11H1800, 1910 

8 Hoehringer & Sons, tl. S P. 4.87107, 4.8720.'!, ahst J A C 8 1.892, 
14, d90, 491. 


.409 


9 C. Torley, I* P. 94,40, 94.41, 1914, ahst JSC! 1911, 33, 417, 

10 L Ostermann, U S. P. 1(K197G1, 1914, ahst C A 1914.8,2779 

11 Ilochringer & Sons, U vS. P. 990191, 1911, D R P 211902, ahst 
Rev clnm hid. 1910, 21, 1.40; Zts Clicm Ind. Koll 1910.6,01 

V2 J. Goldsmith and the British Xylonite Co, H P 14141, 1900, 
ahst J. vS. C 1 1901, 20, 741, Mon vSei. 1902, 58, 104. F P 407242 1901 
?nn^ J'^00. ahst Cheni. Centr' 

jahl: mil 47,‘n '6«r ehen, l.lOl.HlHW.WaK 

Anhaltischc Sprengstoff Akt.-Gcs , F P. .4.427.40, 
UOo; .i<0l42, 1900. See W. Lindsay, IJ. S. P 1027017, 102701.8, 191 1 

14. K. P. 15914, 1894; D R. P. 139748; ahst Chein Centr 1903, 74, 
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& Sohs^ advocate the use of cyclic ethers from aldehydes and 
ketones coupled with polybasic alcohols. • 

The various nitrogen-containing^ compounds have been used 
extensively as adjuncts of nitrocellulose, both in the explosives 
and plastic arts. Among the nitro compounds, may be cited 
nitrobenzf,iie, nitrotoluene, nitrocymene, nitronaphthalin dini- 
trobenzene, ^ trinitroanisol, trinitrophenetol;'* dinitrotoluene with 
camphor;® /^-nitrotoluene and camphor;® dinitroxylene with 
acetanilid;’ nitronaphthalin,’^ and the ethers of nitrophenols.® 
E. Ritsert has received patent protection for a series of alkyl 
esters of 3 : 4-dianiidoben7X)ic acid (ethyl-«i'nitro-/?-amidobenzoate, 
3-nitro-4-acetamidobenzoic acid, methyl-3: 4-diamidobenzoic acid) 
which, In combination, produce useful plastic effects.^® The 
Badische Aniline & Soda Fabrik’^ have described a class of poly- 
chloramidines ({?-toluylenemethcnylamidine, ethylethenyltrichlor- 
amidine, methylethcnyltrichloraniidine) which with nitrocellulose 

I, 740, Mon. Sci. 10(U. 60, 02 Tv. I’ 22662, 1001; abst. J. S. C. I. 1902, 21, 
1293. vScc also K P. 2817, 16271. 1906. 

1. D R. P 214962, abst. Wag Jahr 1900, 5S, II, 5-54; Zts. ang. Chcni 
1900,^, 2439; Chein Zciitr. 1009, 80, 11, 1607; Chcin. Ztg. Rep. 1900, 33, 
507;Chcm. Ind 1000, 32, 761; Jahr Chem 1009,62,11,301. 

2. A. Nobel, 15 P. 20231, 1803 Nobel’s I5xplosive Co., Swiss P. 
65138, 65130. 65540, 65925, 1013, also cover the use of substituted urethanes; 
naphthyl ethers, phenyl, methylphenyl-, dimethylphenyl, carbamides or 
similar products Azobonzene as a stabilizer and to increase the solubility 
of nitrocellulose in nitroglycerol has been mentioned by C. Girard and P. 
looss, Mon. >Sci. 1913, 78, 677; abst C. A. 1014, 8, 1011. 

3. G. Trench, 15. P. 18472. 1800; abst J. S. C I. 1891, 10, 949; Chem. 
Centr. 1892, 63, Tl, 358; Chem Ztg. 1892, 16, 676, Chem. Tech. Rep. 1892, 
31, I, 224; Wag Jahr. 1892. 38, 377. A. Geserich, D. R. P. 93228; abst. 
Zts. ang. Chem. 1807, 10, 041. Meta-dinitrobenzene has been used under 
the name of Trivoline as a deterrent in smokeless powder. 

4. Hudson Maxim , 15. P. 2a39, 1010; U. vS. P. 974900, 1910; abst. Mon. 
Sci. 1911, 75, 107; C. A. 1911, 5, 786. 

5. J. vStevens, H. S. P. 542692, .543108, 1805. 

6. J. Stevens, U. S. P. 5,52209, 1895. 

7. J. Stevens, U. S. P. ,5.5;i270. 1896. 

8. Societe Neumann, Marx ct Desvaux, F. P. 300672, 1900; abst. 
Mon. Sci. 1901, 57, 60. 

0. A. Nobel, 15. P. 202.34. 1893; 15914, 1894; abst. J. S. C. I. 1894, 
13, 021, 1072; 1895, 14, 814. 

10. 15. Ritsert, K. P. 16684. loaj; abst. J. S. C. I. 1904, 23, 726. 

11. U. S. P. 892890. 1908; abst. J. S. C. 1. 1908, 27, 828; E. P. 10228-A, 
1906; abst. J. S. C. I. 1906, 25, 866, 1064; F. P. 366106, 1906; abst. J. S. C. I. 
1906, 25, 1001 ; C. A. 1907, 1, 2960; D. R. P. 180126; abst. C.-A. 1907, 1, 2203; 

J. S. C. I. 1907, 26, 1064; J. C. S. 1907, 92, i, 973; Zts. ang. Chem. 1907, 
20, 1541 ; Chem. Zentr. 1907, 78, 1, 1473; Jahr. Chem. 1905-8, II, 991; Chem. 
Ztg. Rep. 1907. 31, 77; Wag. Jahr. 1907, 53, II, 562 Aust. P. 32175. See 
also D. R. P. 176474. 
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produce valuable moldable compounds on application of heat. 

• There has l)een granted to J. vStevens a series of patents for 
the use in conjunction with pyroxylin, acetanilid,‘ u/ dinitrox- 
ylene,^ phenylacetamide,’ methylacetanilid (exalgin),^ acetxylid,^ 
diethylsulfonmethylethylmethane (trional), sulfobcnzid (diphenyl- 
sulfon), diethylsulfondimethyliiiethanc (salfonal), an^ sulfocar- 
banilid (5-di})henylthiocarbamide) tolyldiniethylpyrazolon (toly- 
pyrin), antipyrin salicylate (salipyrin), tolypyrin salicylate 
(tolysal).^ Some of these bodies ha>ie been employed in com- 
paratively large amounts for the production of special effects. 

Acetylmethyl aniline (manol),** p-nitroacctoacetanilid/* 
formanilid and benzanilid,‘° methylacetanilid;" methyl-, ethyl- 
benzyl-, trichloranilids, tetrachloranilids, pcntachlorahilids of 
the Badische Co.,^* are examples of anilidsand co-related bodies 
which have proven of unusual interest as plastifiers. 

A series of patents have issued through the Nobel’s KxploNiM's ' 

• Co., through F. Nathan, W. Rintoul, F. Baker, N. Picton, I) 

1. • U S P ,510()17, 189;i; ‘>43108, 1895, abst J A C S 1894,16,08. 

2. U S P. 553270, 1896. 

3. V S P. 510617. 1893:517987, 1894; abst J A. C S 18!I4, 16,08 

4. V S. P. 551456, 1895. 

5 II. vS. P. 564343, 1896. Sec also 0 vSchniull. (' S 1’ 1200880, 
1910, abst. C. A. 1916, 10 , 3160, for the use of acctyldichlorhe.xylamine and 
p-tolucnesulfocyclohexylamine with either cellulose nitrate or acetate 

6. U. S. P. 572135, 1896, abst J. Soc Dyers Col. 1897, 13, .5.3 

7. U. S. P. 572135, 18%; abst J vSoc Dyers Col 1897, 14 , 53 

8. A. Kichengnm. K P 272.5.8, 1910. abst J. vS. C. I 1911, 30 , 1112, 
C. A 1912. 6 , 1.520. 

9 Farbwerke vorm Meister, Lucius & Bruning, 1). R P. 240.382, 
1911 ; ab.st. C A. 1912, 6 , 2496; Zts. ang Chem 1912, 25 , 1 151 

10 Deutsche Celluloid Fabrik . K P. 12863, 1901, abst J vS C. 1, 

1902, 21 , 494. See also K. P. 16271, 1906. F. P. 312087, 1901 ; abst. Mon 

Sci. 1902, 58 , 194. D. R. P. 80776; abst. Jahr. Chem. 1895, 48 , 1.301 ; Wag. 
Jahr. 1895, 41 , 1058 D. R. P, 132371, 1901; abst. Mon. Sci. 1902, 58 , 194; 
Wag. Jahr. 1902, 48 , II, 594; Jahr Chem 1902, 55 , 10.57 Aust. P. 11376, 
1902. 

11. J. Schmerber, F. P. 340266, .348618, 19(44, abst J. S. C. I. 1904, 
23 , 512, 758. 

. 12. E P. 8077, 1906; abst. J. S C. I 1906, 25 , 608. F. P. 29746*4, 
1900. E. P. 23544, 1912; abst. J. vS. C. I. 1912, 31 , xiii. F P 36.3846, 1906. 
and addition 6292; abst. C. A. 1907, 1 , 2957; J. S. C. 1. 1906, 25 , UX>4. F. P. 
365297, 1906; D. R. P. 180208; abst. Zts. ang. Chem. 1907, 461, Wag. 

Jahr. 1907, 53 , II, 562; J. S. C. I. 1907, 26 , 1064; Jahr. Chem 190.5-8, II, 
992; Chem. Zentr. 1907, 78 , I, 681, 682, 1474; J. C. S. 1907, 92 , i, 973 D 
R. P. 17^74, 1905; abst Chem. Zentr. 1907, 78 , 1, 142; Jahr Chem 190.5-8. 
II, 992; Mon. Sci. 1909, 70 , 90; C. A. 1907, 1 , 1350; Wag. Jahr. 1906, 52 , II, 
527; Zts. ang. Chem. 1907. 20 , 369; Chem. Ztg. Rep. 1906, 30 , 375. D. R. P. 
Anm. B-86790; abst. Kunst. 1914, 4 , 139. Aust. P. 32175, 1908. Belg. P. 
191531. 1906. Swiss P. 59164, 1913; 64710, 1913. 
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Cross and I). Peacock for a series of bodies, which in compara-* 
lively small amounts (usually less than 1% calculated on the 
nitrocellulose) possess the property of causing gelatinization with 
aitroglyccrol and nitrocottoii, and to which have been given 
'c name gf gelatinizing accelerators or activators. They include 
ers of diphenyl, phenylbenzyl, ethylnaphthyl, and phenan- 
'Imethyl/ urclhancs (phenyl, methylphenyl urethane) phenyl 
, methylphenyl tireeu and methyldiphcnyl urea;^ acet-o- 
.idide, acet-p-anisidide, acet-/Miaphlhalid, ethylacct-/;-napth- 
ale and phenylacet-u-na])hthalid;‘ ethyl and amyl phthalatesf 
'phenyl urea;'’’ and a series of other bodies^ have been de- 
:1 In detail in the original patent specifications. The 
les of P. Bayer & Co.'^ and B. Beckmann'' are analogous, 
'tzenberg'" has described as stabilizers, betaine nitrate, 
(% chlorate and permanganate, able to fix nitrogen oxides, 
yl-, glyceryl-, phenyl-, cresyl-, p-tohienesulfonates and- * 
icsulfethylanilids have been detailed by Meistcr, Lucius 
ling." They have also described as camphor substitutes 
dose ester plastic formation, the methyl-, ethyl-, isobutyl- 
iiiyl-carbonates of acetylethylamidopheiiyl, acetylmethyl- 
plieiiyl, acetylamidophenyl, lactylamidophenyl, and for- 

Iv P \27-\2. l!)12, F P -iry.loij!), PH.’L al)st Mon Sci P.H4, 81 , 
C. A 11)14, 8 , .ms See also H P 1274.4,12744,1912 
2. U vS P. lOIIOWl. 1()90()42. 10!)()()4;L l()!)()()44, 1914, F P 12742, 
1274.4, 1912, abst C A 1914,8, 1()72. 

4 K P. 1271.4. 1912; abst J .S C I 1912,31, 1(M2 Sec F P 459,441. 
1914. K P 12744, f2744, 1912, U S P 12S()27.S. J240279, 1918, abst J vS. 

C I. 1914, 32 , 991, 1918, 37 , 784-A. 

4 J-:. P 1274b. 1912 F P 4r)9.>l(), 1914 Austral P. 92.48, 92.49, 
9240,9241,1914 

5 K P.4940. 191.4, abst J S C I 1914,33.712 

b K P 4941, 1914; abst J. S C I 1914,33,712 

7 V. 8 P 1.402202, 1919, abst J vS C. I. 1919, 38 , 480-A: U. vS. P. 

1.400440, abst C A 1919, 13 , 21,40, J S C I. 1919, 38 , .5.5.5-A. U. S. P. 
1410489, 1919, abst C A. 1919, 13 , 2449. U S P. 1404115; abst. C. A,. 
1919, 13 , 1940. K P. 10092, 1914 F. P 140,55, 140,50, 1915; ab.st. C. A. 
1919, 13 , 1049; J vS. C 1. 1919, 38 , ,44fl-A F P. 1200.50, 1910, abst. J. vS. C. I. 
1919, 38 , 514-A, C A. 1919, 13 , 2280 F P. 12.8472, 1918; abst. J. vS. C. I. 
1919, 38 , 480-A. F:. P 131489, 1918; abst C A. 1920, 14 , 450 U. S. P. 

1.448091; abst C. A. 1920, 14 , 1898 V S P 1280278; abst. C. A. 1918, 
12 , 208!) , ' 

8 F. P 18802. 25(X19, 1.8!)‘), ab.st. J S C 1. 1902, 21 , .404 See also 
W Rintoul and T. Nolan, U. S. P. 144,8741, 1920 

9 Belg. P 201981, 191,4. 

10 F P. 5747, 1914; ab.st. C A 191.5, 9 , 2414; J. S. C I. 191.5, 34 , 818. 

11. Iv. P. 2,54.44, 1899; abst. J. vS. C. I 1901, 20 , 02. Cie Parisienne de 

Coulcurs d’Anilinc, I?. P. 295592, 1899. 
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mylamidophenyl (20 compounds)/ as well as a series of aromatic 
sulfonic acid derivati\ es of the j^eneral formula R vSOj.A. where 
* R represents an aromatic radical or its substitution ])roduct 
(phenyl, tolyl, xylyl, naphthyl, nitrophenyl, nitrotolyl, alkylo- 
xy|)henvl), and A indicates either an aliphatic or aromatic ether 
residue of a mono- or poly-valent alcohol. - 

F. Raschig’ has obtained protection for nitrocellulose ^Tlat 

1 \i V 241)01. lS()4.al)st J S C I IS! I.'), 14, 11)0, KIDS, KHil Si‘C 
also Hull S(K' I'ranc Phot 1001,17,11,47.4 

2 Mi’istor, Lucius S: Hruciung, F P* 2.")4.44. ISOO, ahst J S C I 
1001, 20, 02 r S P 7r)S4.r>, 10(U dr P 122272, ISOO.ahst Zls aiii; 
Chem 1001,14, 7SS;Chcm Cciitr 1002, 72, 1I,.42S, Was Jalit 11)01,47,1,000. 
Moil Sn 1001, (4), 57, 2!)2 Hclg P I4S.")00, 1000, ha\c c\ol\t‘<l a sci us • 
of caniplior substitutes, 111 which aromatic sulpho acids of the Kcueial type 
R-S( )> \ are used to paitially or wholly replace the c.uiiphor - lii (his formula, 

R represents an aiomatic radical or its substitution prodiu't* such, foi 
instance, as phenyl, tolyl, \ylyl, naphthvl, mtropheiiyl. mtrotolvl, alkyl- 
o\yphenyl, etc and A indicates either an aliphatic or aromatic ether lesidiie, 
such as owalkvl or residue of mono or polyvalent alcohol for instance, 
methyl, ethyl, beii/.y!, cmnartiyl alcohols, etc - and o\v.di>hyl or lesidiie of a^ 
monovalent or jHilyvalent phenol, such as iihenol, naphthol, cresol. resorcinol, 
diovvdiphenylmethane, etc , or ainido yjronp. which, non snbstituteil, may 
be substituted one or twice This is an exceedmi’ly imixut.mt uroup known 
under the ^uiend name of Plastol The members constitiitniK it are of more 
interest at the present time than wlun they were p,dented, due to tlu' fact 
lh.it scvlimI have been found to be latent solvents of acety lliydrocillnloses 
.111(1 acetylovycelhiloses The most important of this ^'loup are .is follows 
ben/.enesul|)hamid. /^toluenesulfamld, p chlorsulphaimd, beii/enesidfoethy 1- 
.iniul, benzene sulfdiethlaimd, /^toliteiiesulplKH thylaimd, /> tolueiiesiilfo 
(liethy laniid, aeetben/eiiesulfoanud, acet-/>toluenesulf.imid, />-cfilorben/ene' 
sulfamhd, diben/yl /^chlorbeiizenesidfamid, dibenzyl /)-tohunesulf.iniid, di 
benzyl p toluenesiilfoimid, ben/enesulfanilid, /z-chlorbeii/ene sulf.inihd, di- 
ben/vl p chloiben/enesulfanihd, /i-toluenesulfoanilid, diben/yt-/> toluenesul- 
foamhd Reii/enesiilfo-methylanilid. ethylanilid, -(i-toluid, -a-ihhjr.inilid, 

(1 phenetidin, -/)-phenetidin, a-iiaphthylamm. /4-naphthylamin and ben- 
/eiiesulfodiphenylamm, /^-tolnenesuiplio-inethylanilid, -ethyl.mihd, -o-tohiid, 
-p-tohiid, -/i/-\yliduf, -/;• cfiloranilid, -n-phenetidm, -/.(-iihenetidni, -d-naph 
thylamin, d naphthylamm, dijihenylamm, -phenvlhvdra/m, -acidphenyl- 
etlur, -ciesol, -d-naiihthol, -« naphthol, acidethylester Heiizeiiesulfo 
aculphenylether, -/) cresol, naphthol; dibeiizinesulfo 2 7-dio\vnaphthalm, 
/>-chlorben/enesulfo-d-iiiipbthol, di p-sulfo 2 7 dioxynaphthalin, /j-chlorben- 
/eiiesulfanilid, />-toluensiilfamido acetic acid, />-tolucnesulfaimdo ethyl ester, 
0-, p-, /ii-aniidosiilf benzoic acid, 0 -, p-, JM-sulfamid(Kdhylester The ineltinK 
jiomts of these sixty-three compounds arc within the range of pyroxylin 
decomposition with but few exceptions, and the ineltiiig point may be ma- 
terially lowered in a number of instances by mixing two or more in various 
proportions, as for instance, a mixture of />-toluenesulfamid (in pt 1.47'^) 
.and /)-toluenesulfomonoethylamid (in. pt. 58°) gives a senes of melting jioints 
at any degree between these two extremes 

3. D. R. P. 174914, abst. J vS. C. I. 1907, 2S, .440, Wag Jahr. 190(3, 
52, II, 527; Jahr Chem. 1905 8, II, 99.4, Mon. Sci 1911, 74, 0.4, C A 1907, 

1, 1198; Chem Centr. 1900, 77, II, 1702. U. S P 90020-4, 1908, abst. C. A. 
1909, 3, 590, J S C I. 1908, 27, 1082 vSee also Badische Anilin u. Soda- 
fabrik, I). R. P. 251351, 1911, abst. Wag. Jahr. 1912, II, 004; C. A. 1913, 
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inizers of mcthylcyclohexanol (hexahydro-^?-cresol), and 1 -methyl- 
cyclohexanone ; the Badis(;he Co,‘ have .detailed particulah 
concerning acetyldicyclohexylamine, f-tolucnesulfodicyclohexyl- 
amine; cyclopentanols, cyclohcxanols,^ and their corresponding 
formates and acetates,^ including 6-methylcyclohexanol formate 
and aceitate, and t-mcthylcyclopentanol formate and acetate. 
Closely related to these bodies are^ methylcyclohexyl,® and di- 
and tri-dimethylcyclohcxenc carboxylic acids.® 

Among other cliemieals which have, from time to time, been 
proposed as accompanists to the cellulose esters to induce specific 
efTects, may be recorded xylaniile,^ terpineol,® pyrocatechuic 
aldehyde,® tetrahydroniethylpropylbenzcne, dihydroxydiphenyl- 
sulfone,’* borneoland isoborneol esters of dibronidihydrocinnamic 

7, ;jr)l, 427, 1426; Chem 7A% Rep. 1912, 3$, 584; Chem Ind. 1912, 35, 657; 
Zls, aIl^^ Chem 1912, 25, 2508, Chem Zentr. 1912, 83, 1246; Farb, Ztg. 
1912, 17, 2S1.5. V vS P 104589.5, 1918, Iv. P. 3869, 7292, 1912, abst, J. S. 
C. I. 1912, 31, 1176; Iv P. 3869, 1912; abst. Ktmst 1913, 3, 94; C. A. 1913, 
7, 2683. 

1 II S. P. 120aS86. 1916, K P. 9270, 1914, abst. J S C. I. 1915, 

34, 867, 1916. 35, 11.52 1). R. P. 28122.5, 1914; abst. C. A 191.5, 9, 2311; 

Chem Zentr 191.5, 86, I. 2,38; Kun.st 1914, 4, 396, 191.5, 5, 9 D. R. P. 
284672, 1915, ab.st Chem Zentr. 191.5, 86 , II, 111. F. P. 4,59006, 1913; 
abst Mon 8ci. 1914, 81, 129. 

2 II vS. P. 1166790, 1916; Iv P. .3869, 1912 K. P. 21367, 21368, 

23.544, 1912, abst J vS C I. 1913, 32, 1021; C. A. 1914, 8, 831. K. P. 4076, 

191.3 I) R. P 2.5.5692, 1912, abst. Kunst 1914, 4, 37, C. A. 191.3, 7, 1815. 

1) R. P 26.34(M, 1912, abst C A 1913, 7, 4088; Kunst. 1913, 3, 375. D. 
R P.272391, 1912; abst Kun.st. 1914, 4, 192. Aust. P. (>139,3, 1912. Swiss 
P.62.58,5, 19 12, abst C A 1914,8,2224. 

3. V S. P 104.5895, 1912; abst Mon 8ci. 1913, 78, 110; C. A. 1913, 
7, 712; J. S C. I 191,3, 32, 19. F P 440733, 1912, abst. J. S. C. I. 1912, 
31, 828; Kunst 1912, 2, 414, 191.3, 3, 17, Mon. Sci. 1914, 80, 14. E. P. 3869, 
1912; abst. C. A. 1913, 7, 268.3; Kunst 1913, 3, 94; J. vS. C. I 1912, 31, 1176. 
I). R. P. 280,377, 1913, abst. Kunst. 1914, 4, 392. Holl. P. 103, 1914; abst. 
C A. 1914, 8 , 2482. Swiss P. 59164, 61611, 1912. D. R. P. 289498, 1913. 
abst C. A. 1916, 10, 2615 

4. P. vSabatier and A. Maihle, Compt. rend. 1904, 140, 350, ab.st 
Chem Centr, 1905, 76, I, 742. 

5. J. Sanderens and J. Aboulcnc, Compt. rend. 1912, 155, 1013. R. 
l)e Forcrand, Compt. rend. 1912, 154, 1327. 

6. Farbwerke vorni. Mcister, Lucius & Pruning, E. P. 11137, 1903. 

7. Cic. Generalc dc Chroniolithie, F, P. 254680; abst. Mon. Sci. 1897, 
50, 20. 

8. A. Ti.\icr and L. Rambaud, E. P. 17135, 19^3; ab.st. J. S. C. I. 1904, 
23, 990. In this connection see also P. Genvrcssc, Compt. rend. 1901, 132, 
637; 1902, 134, 360; abst J S. C. I. 1901, 20, 503; 1902, 21, 424. , 

9. G. Stalmann and Schimmel & Co , U. S. P. 886085, 1908. 

10. H. Blackniore, Can. P. 109502, 1907. 

11. Chem. Fabr. Gricsheim-EIektron, E. P. 15855, 1909; abst. J. S. 
C. I. 1909, 28, 1163; C. A. 1910, 4 , 827. F. P. 404866, 1910. D. R. P. 
219918; abst. C. A. 1910, 4 , 2203. Chem. Zentr. 1910, 81, I, 1080; Chem. 
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acids, ‘.-K^ucose, levulose, dextrin,* and their dibutyrates, di- 
stearates, diacetates, pentacetates, ditartrates, tetratartratos, tri- 
acetates;® together with acetochlorhydrose, pentacetyllevulose, 
tetracetyllactose, and saccharose mono-, tetra-, hepta- and 
octo-acetates. Benzyl- and naphthyl-dihydrocarvon,* acetyl- 
vanillin,’’ fenchone,® and dimethylhydrochinon, thyniochinon, 
benzoylguaiacol (bensosol), and thymol.^ 

To one not thoroughly conversant with the iiiiinensc amount 
of painstaking research covering nearly two decades, 'udiicli has 
been expended on the subjects as outlined above, it might appear^ 
that the foregoing was a somewhat formidable selection of chemi- 
cals investigated, and perhaps gather the inference tln|t the time 
and energy expended is out of proportion to the intrinsic impor- 
tance of the art. But it must be remembered, although whole 
series t)f camphor substitutes, gelatinizers and ancillary solvents 
may have been investigated and abandoned as worthless, some 
chemist with super-acute discemment by linking up the accumu- 
lated information of the past, may evolve a combination whic'h 

ZtK kep 1910, 34 , 108, Chem Ind 1910, 33 , 288; Wuk Jahr TolO, 56 , 
II.r,89,Chem Zls 1910, 9, 1932, Jahr. Chem 1910,63,427. Iv V 1.52ri. 
1914, (K'seribes the use of vinyl acetate and chloracelate 

1 U.vS P 1020913, 1020914, 1912, ahst C A 1!) 12, 6, 19.70 I) K P 
2:)21.')8. abst. C A. 1913,7, 402 H P. 19300, 1911, abst I S C I. 1912, 
31 , 001 , C A. 1913, 7 , 537. 

2. Rheinische Gunimi u. Celhiloidfabnk, I). R P 140.8.7.7. 1902; abst 
J S C I. 1903, 22 , 509, Jahi Chem 1903, 56 , 10P», Chem Centr 1903 
74 , I. 941 

3 Rheinische Gumnn u. Cclluloidfabnk, 1) R P 140203, 140480, 
1()8497. 1903, abst J. S. C. I 1903. 22 . .709, 19(H), 25 , 77.7, Chem Centr 
1903, 74 , 1, 90.7, 9{H3, Jahr Chem 1903, 56 , 1019. Was Jahr IIHH), 52 , II. .720 

4 B Srclinski, D R P 202720, abst Zts aiiji Chem 1908, 21 , 2428, 
Chem Zeiitr 1908, 79 , II. 18.37, Chem Ztg Rej) 1908. 32 , .794, Wax Jahr 
1908, 54 , II, .740 See also I* S P 300231 

.7. A. Waek and the Verona Chemical Co, 1' S P .898942, 89.8943, 
1908; ab.st. C. A. 1909, 3 , .3.78, J. S C. I 1908, 27, 1041 

0 A. Claessen, E P. 1130.7, 1910 F P 41.77.37, 1910, abst J S C I 
1910,29, 1084 Can P. 127900, 1910 D. R P 10.3008, 1904, abst Chem 
Centr. 190.7, 76 , II, 1508. U. vS. P. 979431, 1910, abst J S C I 1910, 29, 
1084. 

7. J Stevens and the Celluloid Co, U. S. P 007.77)4, 1898 See also 
G. Chazel, Rev. prod. chim. 1918, 21 , 307, .328, .349, .372, 397, 409, 1919, 
22 , 03, 89, 177, 201, .7.79; abst C. A. 1920, 14 , 589, for the preparation of 
terpine^l, terpine, bomeol, bomyl acetate, menthyl acetate, imalyl acetate 
and similar compounds, many of which have found apjilication in cellulose 
plasUcs J. Crane (U. S. P 1329583, 1920; abst. J. S, C. 1 1920. 39 , 249-A) 
has patented a nitrocellulose gelatinizing agent consisting of basicl ead acetate 
For preparation of p-cymene see Rheinische Kampferfabrik, E. P. 142378, 
1919; abst. J. S. C. I. 1920 39 , 501-A. 
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produces a result amply re])ayin^^ for all the toil, expen. 
lieart-aehes of those who have labored before. 

Proteid Substitutes. Irj IS21 J. Oorhain' deserib 
aleohobsohible proteid obtained from the seeds of maize, ' 
which he gave the name of zein, and subsequently investi 
by C. laddei," II. Link,’ J. Berzelius,' Y. Henderson,^’ K. 
11. Brae®nnot,^ and B. Bizio.'' This glolmlin (prok 
has received considerable attention as a camphor substitut 
cellulose ester ])lastics under the names of “maisine,” “edist 
and “gliadin.” • 

In 1902 T. Osborne and R Cornelison"* and 1{. Donard 
II. babbe patented independently the use of this body, and 
latter ip the following year," described in detail its properti 
b. I )esvaux and 11. Allaire," b. ba])be," b. Nottelle under the i 
of nitro-epidermose,'’ and J. (U-istdorfer"’ gave formulc 


1 Quait J Sci lat and Atts, 1S21,11, 20() 

2 Annals of IMnl , Mav. I.S20, Scdiw J l<)2() 29 ,">0 
;! Sc'hvv J kSlo. 14, 2!lt 

1 I’oKK Ann IS27. 10, 2-17 

5 Zts physiol Clu'iii 29, 17 In t- S V IdKiSod, IC 

J. vS C, 1 HLM), 39, 2d.) A Z Oslcnhcij; has descnlKsl tho form; 

nou-uK’rnioplastic niati'iial ol ;i vc‘j;cl;il)ii' prolanniu' (i,dia(lin, /c 
small amount of a toiiKhmiiiK aKnit (f;it, wax. lasiii, soap, snlh 
Klyccrol, plu'iiols, trriwncs) 

(I Zts phvsiol Clu'in IS'd!), 28, 2.7:) 

7. Ann Clnm Thvs 1S27, 34, (i.S 

HriiKnatrlirs J lis cdniii . cto . 1S22. 5, 127, ISO 
R I.ivi. V R :tSI.7();h 1007 

V S 1» OOIOOO. 1002, ahst J S C I 1002, 21, ;f)S 

V S I* 711.710, Iv V SS7(;. 2.S.71;}, R)02, 1171, lOOO, K P .‘320027, 
I) R V 141217, Anst P 2720;3, ahst J S C I 1002,21, 1.7is' 

lOOb 22, l.OOd. 100.7. 24, .7(;s. POOO. 25, ,7.71, C A 1007, 1, lo;32 sW alsil 
Coinid rend 1002.135,711, lOtKl. 137, 204. ahst I S C I 1002 21 140‘> 
100:3,22,000 .-c*, mo-, 


S 

0 

10 , 

11 

;301I21 


12 T Oshome and S Cl.ipp, Amcr [ Physiol lOOS, 20, 477 ahst 
Chem. Zontr lOOS. 79, 1. 1 ISS, J vS C I •I'OOS, 27, :3.70 In V. P 10SS70. 
lOh), ahst (_ A 101.7, 9, 22O1 . A h.d)hL' h.is descrihod i)la.stic products horn 
dihydroxy • and trihvdioxv dciu.ilucs of hcn/cnc resorcinol, hvdroqnmonc 
i)yroKall()l, pyrocatccliol 

1:3 V vS P 020000, 1000, li P !K31:3, lOOS, F P :3S.S007, lOOS and 
additions thereto 0:300. 1001:3, ahst C A lOOS, 2, 1202 T S C f 1008 27 
87:3,0.70, 1082. l! 100. 28, 1001 • ^ o, .c*, 

14 DR P. 2,712.70, ahst Cliem Zentr 1012, 83, If, 1217, D R. P. 
Alim 1:3,711 1, ahst Chem Zly P.li:5, 27, ;3.S7 Anst. P. .77700, ahst Chem 

ZtK. 10U3, 37, ISS 


15 F P ;347702 The H WTilkan process for making ftarch from 
zem IS described 111 D .S P 0001,70, 1002. 

10, K P 77:35, 1010; 17842, 1012, F. P. 440840, 1012. Boll. P. Anm. 
917; Chem Ztg 101:3,37,0,7:3. 
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iirea.Uirca and guanidine nitrates, ^phenylaceto-2-naphthalide,^ and 

the substituted ureas of 0. Thieme^ and C. Claessen® hW been * 

# 

described. I'he latter, under the names of Centralite I and II, has 
been brought into commerce, and comprizing diethyldiphenylurea 
and tetraphenylurea. I'he II. Goldsmith thermoplastic* contains 
urea. Nitrates of guanidine and dicyanodiamidine,^ methylurea 
nitrate,'* diurca mcthylanilinc,** terpincnc,*** aquadag,*^ and tertiary 
alcohol urethanes,*" are bodies which have been proposed for this 
purpose.'^ Other cfiicient fdabilizers, some of which have solvent 

, 1 K Hcfti, 1' P l.m% li)ia,abst J S C r 32 , 9r)9. C A 

1914, 8 , 402. 

2. n. Klur.soheini, Iv. P 1^702, 1013; ahst J vS C. I 1915, 34, 818, 
C. M:uuic]li aiul h. IkTiiarilmi (li P. 138371) have described guanidine 
and biguanidine nitrate, and dicyanodiamide. 

3. II Ryan and J. Druinm, Proe Roy Irish Acad., 1918, 34, b, 105, 
abst J vS.C ri9l9.38,741-A;J.C S 1919.116,1,324 

4 U S P. 831488, 1900; abst Mon Sci. 1907 , 67 , 54; C A 1907, 

• 1 , 239, 255. 

5 1) R. P 178133, abst C. A 1!K)7, 1 , 1352; Chem. Zentr 1907, 

78 , I, 143, Jahr. Chem 1905 08, 11, 993, Wag. Jahr 1907, 52 , II, 502, Moii 
Sci. 1909 , 71 , 90 1). R P 103008; Chem Ztg 1905, 23 , 1149; Bayer. Ind 

('Tcwerbebl. 1907, 39 , 139 1). R P 172941, abst Chem. Centr 1900, 77 , 

II. 730; Jahr. Chem. 1905 08. II, 991; Wag Jahr. 1900 , 52 , II, 520, Mon 

Sci. UT08, 68 , 45 1). R P 172900, 172907, 194874. F. P. 3(>1604, ah.st. 

C. A. 1907, 1 , 59. J S C. I 1900, 25 , 900 F. P 309797. K. P. 10725, 

1900; abst. J. S C I 1900, 25 , 1174, C A 1908, 2 , 908, 942 K. P. 200.37, 

19(Xi, ahst. C. A 1907, 1 , 945; J S C I 1907, 26 , 112 K. P 21493, 1900, 
abst. C. A. 1907, 1 , 1928, J S C I 1907, 26 , 423 F. P. 24839, 1913 Belg 
P. 190920, 194058, 1900, 225403, 1910 Aust P 27000, 1900 The West- 
fahlisch-Anhalti.sche vSprengstolT A -G employ anilids of organic acids, such 
as ethyl or methyl acetanihd, to increase the stability and plasticity of smoke- 
less powders, D R P 290.591, 1917, abst Chem Zentr 1919, 90, II. .34. 

0 V S P 904901, 1910, abst C A. 1910,4,2744. 

7. A Marin, F. P 121294, 1919, abst J S C. I 1919, 38 , 098-A 
Cf. Cyanid. Ges rn. b H , F P 27515. 1903, ab.st Arms& Fxplos. 1905, 13 , 10 

8. H Backer, Vcrslag .Akad Wetenscli 22 , 770, Rec. Trav Chim 
Pays-Bas , 1915, 34, 187, abst C. A 1914, 8, 2.346, 1915, 9, 2,383. 

9. J Walters; Zts aiig Chem 1911, G4, 02, abst. Zts Chem Ind. 
Roll. 1912. 10 , 110 H Ilodgkmson, F P 17450. 1888; and C. Lundholm 
and C Ho.sie, Iv. P 7301, 1890, employ aniline for the .same purpose. 

10. K. Ohno, li. P 10978, 1913. abst J S. C. I. 1914, 33 , 614 

11. P Maurv, F. P. 4498,58; aBst Chem. Ztg. Rep 1913 , 37 , 304, C 
A. 1913, 7 , 3229; J S C. I 1913, 32 , .509 

12. F Merck & Co . F. P 1-59. 1913, abst. J. S. C. I. 1913, 32 , 768. 

1,3 J. Bucher. Can. P. 182110, 1918; abst. C. A. 1918, 12 , 7a3 See 

also Can. P 173309; ab.st C. A. 1918, 12 , 150 K. Heresheimer, C. Bosch 
and A Mittasch. U. S. P 1292019; abst C. A. 1919, 13 , 96.3; J. S. C. I. 1919, 
38 , 2G8-A F. P. 24W2, 1914, abst J vS. C I. 1916, 35 . 71. F. Xamazaki, 

J Tokyo Chem Soe ,1918, 30 , 12.5-84, cf C A 1914, 8 , 3309; 191.5, 9 , 89. 
ab.st C. A. 1919, 13 , 1,599 H. de Vries. Zts. physik. Chem. 1889, 3 , 104, 

Fab. de Produits dc Chimie Organique de baire, F. P. 5533, 1913; E P. 

17501, 1914. 
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action on the cellulose nitrates are diplieiiylainino/ dftiitrodi- 
• phenylamine,* diphenylbenzidine,^ acetyldiphcnylaniinc,^ formyldi- 
phenylamine, acetylphenyltolyamihe.acctylplienylnaplitliylamine,^ 
and atnidobenzenesulfoazodipheny laniine 

Solvent Recovery. Inasmuch as comparatively speak- 
ing — the cellulose esters have but few uses in the dry state, and 
only exhibit their value and usefulness when dissolved or plas- 
tified, the recuf)eration of nitrocellulose solvents becomes an 
important branch of the Technology of Cellulose Ivstcrs. 

The majority of the processes combine refrigeration of the 
attenuated admixture of solvent vapor and air with expansion • 
and contraction of the gas-laden atmosphere by a combination 
of heating or cooling with pressure or partial vacuum* Among 
such processes may be mentioned the methods of Iv. Rarl)et,^ 
T. Baker, ^ J. Aurenque,® A. Barbezat,'*^ K. Barth,*' K. Barstow and 
J, Griswold, Jr.,*^ E. Bataille,*-' J. Baudot, '' E. Bird,'- W. Bocken * 
hagen,'® B. Borzykowski,'^ E. Bouchard-Praceicj,'^ G. Catala, 

1. R, duPont de Nemours ik Co, U S. P. mmH, abst J S C, I. 
1919, 38 , 813-A; C. A. 1919, 13 , 2082; J. Soc Dyers Col. 1920, 36 , 23. Can. 

P. 186822, 186823, 180824, 186825, 1918. Cf J. Dclpcch, K P. *•430439. 
The Dunlop Rubber Co., Can P. 19(M)42, 1920 H and P Ryan, Proc. 
Roy. Irish Acad, 1918, 34 , b, 194-240, 212-217; abst J S C I 1919, 38 , 
742-A. C. van Duin and B. van Lennep, Rec trav. Chim Pays Ras , 
1919, 38 , 358; abst. J. vS. C. I. 1920, 33 , 151-A. 

2. R, duPont de Nemours & Co., U. S P 1309580, abst J. S. C. I. 
1919, 38 , 676-A. 

3. L. Smith, Zts. anal Chem 1917, 56 , 28 -42, J. C S 1917, 112 , ii, 
217; abst. C. A. 1917, U, 2759. 

4. R. Franquet, F. P. 312817, 1901, abst Mon. Sei. 1903, 59 , 12, 
J.S. C. I. 1902, 21 , 134. 

5. Deutsche Cclluloidfabrik, R. P. 12803, 1901 , abst J, S. C. 1. 1902, 
21 , 494. 

6. R. Lajoanio, F. P. 452154, abst Mon Sci 1914, 81 , 51; C A. 1913, 

7 , 3665. • 

7. U. vS. P. 1326432, 1919; R. P. 101723, 1916, abst C. A 1920, 14 , 
603; J. S. C. I. 1918, 27 , 45-A, 1920, 39 , 145-A. F. P. 379039, 1900; 432569, 
Add. March 29, 1911; abst. J. 8. C. I. 1907, 26 , 1190, 1912, 31 , 112. 

8. U. vS. P. 1218616, 1917; abst. C. A. 1917, 11 , 1532. 

9. F. P. 349843, 1904. 

10. F. P. 372524, 1906; Add March 3, 1906. abst. J. S. C. I. 1907, 26 , 
518, 673. 

1 1. U. S. P. 1264479, 1918; abst. J vS C. I 1918, 37, 398 A. 

12. IJ. S. P. 1261005, 1918; abst. J. 8. C. 1. 1918, 37, 398-A. 

13 • F. P. 387325, 1907, abst J. 8 C. 1. 1908, 27 , 819 R. and R. Bataille, 

F. P. 491352, 491353, 1915 

14. F. P. 413442, 1910. 

15. R. P. 25772, 1901 ; abst. J. 8. C. I. 1903, 22 , 15, 43. 

16. Chem. Ztg. 1911, 35 , 1240; abst, Zts. ang. Chem. 1911, 24 , 2104; 



190b, 

19798.), 

Jahr. I90c., 

14. V. . 

494; 1909, 28 , L. 

1.5. F. l\ 42i». 

16. H. P. 1.5;i72, 

362611. 1906; abst J vS. 

1905; 197.313, 1907. 

17 K. P.4070, 191. ■>;al)st 
18. V. vS. P .50.3.5, SO, 1S9.3. . 

1218616. 122822.5, 12.36719, 1917; 12, 

17618. 1910; 10.351,24290, 1911, 1200.S.. 

1919. K. Appl 4270. 11182, 1118.3, 1919, 

. 1911. 30 , 10.37; 1914, 33 , 05; 191.5, 34 , 001 , U. 

869, 1087; 1919, 38 , 100 A, 20‘>-A. .305 A. ;!. 
1916, 9 , 2727; 1919, 13 , 11.52, 1920, 14 , 101, 211. C 



i.. .ip)M .viins I'A])! IS'i'.l. 7, I'l 1) R 1' IKL’Sl). alist Wag Jahr 
\\m, 46, I, ;iM7 

io 1 ' 1' ;]:)_!:!■ IS. I'lo:,. ahsi i s c f pk)-,. 24, iisi 

17 F R .)I'.I‘)'.)7, lUOl, al)si 1 S C I Piii;). 24, UK) I 

IS Cliun ct hid RMS, 1, ISI . al)sl C A I'.H'1, 13, d(»i 

I'.l Iv R lOdOSd, R.)l(), 1J7'I()). R)17. ali.t C A 11)17, 11, 17(i(), J S. 

C 1 11)11), 38, SUIT 

120 I'; 1* s:;i:)() RHiRahst c a rh:., 9, mil 
1>1 l- R IKiry.K), 11)17, al)^t [SCI R»1S. 37,S1IS A, 11)7) A 

22 r .s R miiii'ir), iiios, i- r midi. rkk., i< r siisriii), iiioo, i) R. 

R R)S7();i, IROA. Swiss R *121X1, 11)07, Can R ODimi, 11)0(1, abst J S. C I 
11)0(1, 25, S()S, RIOS, 27, 122S, C A Rl07. 1, AOO, /ts atig Cluan 11)08,21, 
KKiO, (. luni Ziiili RIOS, 79, 1 1, 27(), (. lu in Zlg Rep 11)08,32,877 India 

R A])pl :17;(>, 11)0(1, Austral R 7)1)01, 11)0(1 Dan 1* 1)102, 11)0(1 
2;{ i- R 111210, R)R),al)s( J S C I R)20, 39, 802 A 

21 F R I7m 871). 11)18, abst C \ lUl I, 8 , 2010, Chein Ztg. Rep. 
11)1 I, 38, 02 

25 F R 844151), 11)12, abst I S C I 11)12,31, 1148 

20 F: P 5.808, R) 18, abst C A 11)1 1. 8 , 2002, J S C I 1014,33,128 

27 Annuli Chim Appl 1018, 10, 117, abst C A. R.iR), 13, 007, J S. 
C !• 1011), 38, 128 T 

28 Belg P 211270, 1008 

29. K. R. 421242, Add 1 1084, 1011, Belg. P.281782, 1911 
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et r Exploitation des Procedes Georges Claude)/ Societe Anonyme 
pour la Eabrikation de la Soie de Chardonnet/ Societe pour la 
Fabrikation en Italic de la Soie Artificielle par le Precede de 
Chardonnet/ C. Tuckficld and W. Garland/ A. Zeckendorf and 
Maschinenbau Aktiengesellscliaft Golzern Grimma/ S. Zipser/ 
A. Vincent/ T. Taylor and J. Taylor & Co./ J. Spenle/ J. Mills 
and H. Battle/" G. Meunicr/* C. Mayo/^ C. Weber and I. Franken- 
burg, Ltd./’ Societe Anonyme des Plaques et Papiers Photograph- 
iques A Luiniere et ses Fil5/^ J. Smith, H. Mitchell, W. Askham, 
and 11. tley,*'’ W. Rowland,'" P. Razous,'’ T. Naughton,'" G. May 
and W. Grosvenor,'" H. Maxim, C. Hopewell,'' H.deGrousilliers,*^ 
A. Gray,J’ L. Bonneau and V.Hasenfratz,^^ L.Levy,^" C. Hopewell,^" 

l. V. S. P. 1()4088(), 1912, K. P. 5395, 1909; F. P. 397791; Add. July 
l(), 1909, 413571, 1909; 425992, 43.5073, 1910, I). R. P. 229(M)1, 1909; Belg. 
P 2l425(i. 1909; ah.st J. 8. C. I. 1909, 28 , 880; 1912, 31 , 321, 1020; Kunst. 

‘ 1912,2,212, 

2 F. P. ,370785, 1900; 3870.5*1, 1908;Iabst. J. 8. C. I. 1907, 26 , 1040; 
1908, 27 , 803. 

3. F. P. 37198.5, 1900; abst J. S. C. T. 1907, 26, 408, 483. Sec Kunst.- 
faden Ccs . F. P. 371,544, 1900; abst. J. S. C. 1. 1907, 26, 408, 48.3 

4. li. P. 20300. 1903; abst J. S. C. I 1904, 23 , 1039. 

.5! F. P. 4,34949, 191 1. D. R. P. 2.3.5,300, 1911; abst. C. A. 1914, 8, 1193. 

0. K. P. 12321, 1912, Bclg. P. 2402.32, 1912. 

7. U. S. P. 8*1904.5, 1907; F. P. 301003, 1900; abst. J. S. C. I. 1900, 
25 , 990; 1907, 26 , .539. 

8. K. P. 21.50.3, 1909. 

9. K. P. 17780. 1907; F. P. ,387,594. 1908; abst J. S C. I. 1908, 27 , 
740, 803. 

10. II P. 15.50, 1909, abst. J vS. C. I. 1909, 28 , 945. 

1 1 . K. P. 1,301,8, 1911. Reference is made to K. P. 12207, 1911. 

12. K. P.8000, 1909, 1.3.340, 1911. See K. P. 1712,5, 22015, 1909. 

13. li. P. 10919, 1901; F. P. 319239, 1902; D. R. P. 1,34303; abst J. 

S. C. 1. 1902, 21 , 908, 1401 ; Wag. Jahr. 1902 48 , II, 479. 

14. F P ;101323. abst. Mon. Sci. 1907 67 , 599. 

15. li, P. 174.35, 1904; 1,8005, 1909; F. P. 356078, 1905; abst. J. S. C. I. 
1905, 24 , 10.53, 1292. 

10. U. 8. P. 1009033, 191.3; abst. C. A. 191.3, 7 , 3241. 

17. L’Industrie Chim. 1919, 6, 109, 195, 229; abst. C. A. 1920, 14 , 314. 

18. U. 8. P 815403, 1900; abst. J. 8. C. I. 1906, 25 , 386. 

19. K. P. 1079,5, 1909; abst. J. 8. C. I. 1909, 28 , 484. 

20. U. 8. P. 43021.5, 1890. F. P. 18003, 188$; ahst. J. 8. C. I. 1889, 8 , 
160, 940, 1010. 

21. U. 8. P. 1063686, 1913; abst. C. A. 1913, 7 , 2477; J. >8. C. I. 1913, 
32 , 741. 

22. K. P. 13562, 189.5; abst. J. 8. C. I. 1895, 14 , 886. 

23. E. P. 19710, 1891; 9.565, 19175, 1894; D. R. P. 87684; abst. J. S. 
C. I. 1892, 11 , 904; 1895, 14 , 862; Wag. Jahr. 1896, 42 , 1067. 

24. K. P. 10780. 1914; abst. J. 8. C. I. 1915, 34 , 1004. 

25. E. P. 13761.5, 1920; abst. J. 8. C. 1. 1920, 39, 214-A. 

26. U. 8. P. 106.3686, 1913; abst. Chem. Ztg. 1913, 37 , 741. 
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A. Ivchner,' W. Lewis and W. Green, ^ H. Welmer,^ H. Scliniidt/ 
A. Pairs, ^ 0. Overbeck,® and A. O’BrienJ In all of the above 
processes, the claim to novelty has rested primarily upon the 
employment of physical means for recuperations frigorifically. 

Many other processes for solvent captation depend upon 
the 'Solvent influence of inorganic salts or immiscible liquids. 
The solvents usually regained are ethyl alcohol, ethyl ether, 
acetone and amyl acetate. The use of sulfuric acid has long been 
used for the winning of alcohol, the-»processcs of G. Leroy, ^ vSociete 
J. Jean & Co. and G. Raverat,^ Fabrique de vSoie Artif. de Tubize,’" 
J. Dervin,'^ H. Barthelemy,'‘'^and E- Barbel et Fils et Cie,''^ bein'k 
based upon the capacity of the combination of alcohol and acid 
to the formation of ethylsulfuric acid. ’ 

Haloid substituted aliphatic hydrocarbons,'^ as carbon 
tetrachloride,'® trichlorethylene,'® alone or in the presence of 
aluminum chloride'^ or calcium or magnesium chloride'^ have been 

1. D. R. P. 303390, 191(); abst J. S. C. 1. 1920, 39, 214-A. 

2 Can. P. 199007, 199908, 1920. 

3 D R. P. 314548, 1918, abst J S C. I. 1920, 39, 25K-A 

4 K P. 141739, 1920. vSee A. Wohl, P. P. 435712, 191 1. ® 

5. Can. P. 178609, 1917. 

6 K P. 5170, 1911; abst J. vS. C. I 1911, 30, 3r>4 

7. Can P. 199796, 1920. 

8. Belg. P. 206404, 208526, 209823, 1908 

9. K. P. 13601, 13602, 13603, 1905, F P 345138, 1904, Add 4212, 
1904; 35(X)47. 350149, 1904; Belg. 18,5425. 1905; abst J vS C. I 1904, 23, 
1231; 1905, 24, 750, 1082; 1906, 25, 58, 773, 777, Mon Sci 1907, 66, 34. 

10. K. P. 11729, 1910, F P 401262, 1908, 412887, 1909, Aust P. 47780. 
abst. J. vS. C. I 1910, 29, UKM. Relg P 225669, 1910. 

11. F. P. 350298, 1904, Add. 5717, 1905, abst J. S C 1 1906, 25, 71, 
925. See R. Barboni, F. P. 350313, 1904, abst C. A. 1907, 1, 1497. 

12. Mat. Grasses, 1914, 7, 4208, 4236, 4240, 4247; 4251 ; abst J. S. C. I 
1914, 33, 915; C. A. 1915, 9, 245, 1259. 

13. K. P. 101723, 104875, 1916, 117259, 1918, abst. J S C. I. 1918, 
37, 45-A, 1919, 38, 448 A 319-T; C. A. 1917, 11, 280; 1918, 12, 2417. In 
this connection see J. Duclaux, I). R. P. 256857, 1912, abst C. A. 1913, 7, 
2480. Hegel (Kunst. 1920, 10, 25, 43; C. A. 1920, l4, 2088) has reviewed 
the methods for the recovery of solvents in the artificial silk industry, with 
34 patents cited. 

14. T, Chandelon, D. R. P. 254913, 1912, Belg. P. 254511, 1913; abst. 
C. A. 1913, 7, 1296; Wag. Jahr. 1912, 58, II, 444, Kiinst. 1913, 3, 50, 355. 

15. E. Besemfelder, K. P. 14418, 1913. 

16. A. Debuisne, F. P. 457838; abst. C. A 1914, 8, 2820; Chem. Ztg. 
Rep»1914. 38, 272. 

17. J. de Sauversac, F. P. 420086, 1909, abst. C. A. 1912, 6, 1992. 

18. Societe pour la Fabrikation en Italic de la Soie Artificielle par le 
Procede de Chardonnet, F. P. 367803, 1906; Add. 7469, 1907; 371985. 
Belg. P. 201068, 1907; ab.st. J. S. C. I. 1906, 25, 1144. D. R. P. 203649. 
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patented Glycero\,' soeWum bisulfite, ^ vaseline,-^ oleic acid,^ 
animal ami ve^retablc oil emulsions With Water, ^ aiid ejpecially ^ 
cresol" have been used for tjie reeovery of alcoliol-ethcr and 
acetone vapors. The latter has recently been extensively used 
in Kn/,dand and France for this purpose under the patents of J. 
Bregeat.’ Formic, acetic,** and lactic acids f chloroform, *** propyl, 
butyl, amyl, capryl and octyl alcohols,** have been used for the 
fixation of alcohol and ether. A. Wohl uses a finely divided 
cellulose ester as an absorbent;*'^ while the methods of W. Nash*® 
and G. Koeber represent* unimportant deviations from those 
indicated above.*'* In some industries- -i. e., the manufacture of 
* photoj];raphic films — as high as solvent recovery is main- 
tained on factory operations. 

Handling of Solvents. In the storage, mixing, filtration, 

1. C. Harrison, W Hate atul W Herks, V S P. 1022416, 1912, K P 
9941, 2:iSS8, 1907; V P 681529, 1907, abst J. S. C I. 1908, 27 , 140, 551, 
,1196; 1912, 31 , 459 

2 R. UolH-rtson and W Rintonl, tJ vS. P 726611, 1906, li P 25994, 
1901; F. P. 629540, 1906, abst J S C I 1906, 22 , 441, 512, 1066, Mon. 
Sci, 1906, 59 . 166 D K P 154124, abst Waj;. Jahr, 1901, 50 , I, 647, Arms 
lixpl. 1906, 11 , 64 Ind P 507, 1902 

6. P Armingeat, HcIk. P 195690, 1906, 198897, 1907. 

4. 0. Hucquet. K P 686866, 1908, I) K. P. 196699, 1907; Belg. P. 
1855:17. 1905, 197741. 198725 1907, abst. C A 1909, 3 , 1091; J, .S. C. I 

1908, 27 , 558, 715, Zts aiiK Cliein 1908, 21 , 1 191; Chem Zciitr 1908 , 79 , 

I, 14.68, Chcni Tech Rep 1908, 32 , 240; Cliem Ind. 1908, 31 , 2.50, Wag 
Jahr. 1908, 54 , 11, .660 

5 H Fnscher, I{ V 7098, 1915, abst. J. S C. I. 1916, 35 , 681, C. A 
1916, 10 , 2788 

6. F Huss and 1' Kninmell, 1' I* 680275,1907. 

7 U, S. P. 161.5700, 1.61.5701. 1919; K P. 128640, 1.619.68, 1917, Can 
P. 19.570.6, 1920; abst C A 1919, 13 , 298:1, 1920, 14 , .626; J. S C I 
1918, 37 , 194-A. 1919, 38 , .516-A, 621-A, 751-A, 8.5.5-A. A. Daniel and 

J, Hregeat, F. P. 127.609, 1917; abst. J .S C. I. 1919, 38 , 619-T, C. A. 1919, 
13 , 2428 

8 A. IkTKe. HcIk. P 2.50816, 1912 

9 A, Lointier, Helg P. 25:180.5, 2.5:18.6^, 1916, abst Kimst. 1916, 3 , 
657. Chiiniste, 3 , 5, abst C A. 1912, 6, 150.6. 

10. J. Delpech, F. P 411.5.55, 1912. 

11. A de Chardonnet, F. P. .676785, .67767:1, 1906; 41.63.59, 1909; abst 

Kunst. 1911, 1 , 7.5 1) R P 207,5.54, 1909, abst C, A. 1909, 3 , 2065; Zts. 

ang. Chem. 1909, 22 , 656, Chem Zentr 1909, 80 , I, 129.6; Chem Tech. Rep 

1909, 33 , 164, Chem. Ind 1909, 32 , 187, Wag. Jahr. 1909, 55 , II, .689 Aust. 

P. .67551, 1909, Bclg P 225728, 1910. 

12. F P 2:3995, 1911; F. P 4:1,5742, 1911; D R. P. 241973, 1910; Belg. 

P. 240045, 241116, 1911; abst C. A 1912, $, 2170; 1916, 7 , 1415; J. vS C. I. 
1911,30,1340. 

13. U. vS. P. 129:1315, 1919, abst. C. A. 1919, 13 , 1149; J. S. C I. 1919, 
38 , 340-A. 

14. Harburger Kisen-nnd Bron/ewerke Akt. Ges , and G. Koeber, 
E. P. 28261, 1913. See E. P. 27014, 1913 
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weighing, transportation and sampling of solvents many processes 
have been proposed and apparati* perfected, whereby the inflam- 
mable nature of the solvents is taken into consideration. 

Processes for the filtration of pyroxylin solutions and soh cnts 
have been described by A. Roisson,' Societe Anon;^ine pour la 
Fabrication de la Soie de Chardonnet,’ Chemische luibrik (his- 
trow,^ M. Denis, ^ F. DuPont,^ \V. Flemming,'’ J. Kransfeldd 
(). Kremer,'^ J. Malfitano,'* L. iMorauc,’" Iv Oberle and II. New- 
bold, R. vSchilling,'- F. vSweetland,’ * vSociete Anonvme des Phujiies 
ct Papiers Photographiques A. Lumiere et ses I'ilsd' vSociete* 
Anonyme les Fstablissements Poulenc and 1'. Rillon,'" vSociele 
Anonymedc Filtre Chamberland vSysteme Pasteur,’'' ’J. lUley,’^ 
and R. Wright.’'’ 

The storage and transportation of inflammable liciuids and 
collodion combinations has received much thought, due to the* 
various state and national regulations which have been put into 
force from time to time to minimize the danger from accidents 
and to reduce the loss due to evaporation to the least limit. Pro- 
cesses of this nature have been brought forward by L. Aclkins,’’' 

1 F P mV):), 1911,ahst, J Soc Dvcis Color 1912,28, 199 

2 F P mms, 1900, -ITH-K).'), 1914, ahst J S C 1 1910,35. 1009 

Mon Sci 190<S, 69, 21 

2 Hmiff Aiim (’f .'MOO, 

4 I) R P Anm I) 22740, 1910 

F. P 419072. 419072, 419074, 41907.’), 119070, -119077, 11907H, 
I197’)2, lOlO.ahst J S C' I 1911,30,120 

0 D R P Anm F .22299, 222(K), 191 1 . ahst Kimst. 1912, 2, 299 

7 Nenes Frfindnngcn F'rfahr. 1889, 16, 510 

8 Phot, Corr 1871,8,09. 

9 F P. 401920, 1909,1) R P Anm M 40810, 1910. 

10 D R P. Anm Mt 41209, 1909. L Desmarais and (». Moram‘, 

F: P. 078.2, 1905. 

11. F P 2.28287, 1890 .See Compagnic dcs Recipients et Lampes 
Ine.Kplo.sible.s, F. P. 218:107. 1902, K P. 1218.2, 1902, ahst J S C I 1902,21, 

1 12(5, 144.2 

12. D. R P. 2.20251, 1909; 2.20252, 1910, ahst Clicm Ztg Rep 1911. 
35 , 70, 107 

12, U. S. P. 1.201918, 1919, K P. 7409, 1915, ahst C A 1910 10. 
20.22,1919,13,1901. ’ 

14 F P. 201329. 190.2. 

15. F. P. 420219. 1909 J and 0. Fhwin, H 1' 2142 1914 V S P 

108.2805: ahst. J >8. C. I. 191,2, 34, 20 - • ■ 

16. K. P.10270, 1911, ahst. J.S.C I 191 1, 30, *1.2.21 , C A 191.2,7,5. 

17. F. P. 410111, 1909, Add. 12709, 1910. 

18. U. vS. P. 1032041, 1912; aLst. J. vS. C I. 1912, 31, 801 

19 J. Ind. Kng. Chem. 1917, 9, 979, ahst C. A. 1917, 11, ;i099 
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C. Allenou/ G. Arnstein,^ F. Baxter,® Breitschuh & Vorbrodt,^ 

H. Bruun,^ E. Calthrop,® N. and L. Champy,^ C. 'fopham,® 

F. Clauss and L. Eewisson,^ ^,a Compagnie des Recipients et 
Lampes Inexplosibles,'*^ H. van Eicken,^^ Fabrik Explosionssicherer 
Gefasse,’“ Griimer & Grimbcrg Ges.,‘® II. Held,^^ H. Hoffmann, 
M. Jasper, 'J J, Keay,’’ H. Lange and C. Ruppel,’® G. Lunn,^® Mas- 
chinenbau Gesellscliaft Martini & lluneke,^® K. Muller, C. Oehl- 
ricli,^® 0. Olinesorge,’® V. Posno,^ ‘ J. Pintscli Akt.-Ges.,^'^ M. Raku- 
sin,’^® J. Rolland and P. Maaclere,'^’ T. Rosenthal,^® A. Rosseau,^^ 
C. Ruppel,®” R. vStracban and J. Robertson,®' H. Strache,®^ 0. 

1. U. vS. P. 710091, 1902, abst J. S. C I. 1903, 22, 10. 

2. Aust. Anm. 541, 1914; abst. C. A. 1910, 10, 2058. 

3. J. Incl. Kng. Chcni 1917, 9, 978; abst. C. A. 1917, 11, 3100. 

4. 1). R. P. 288583, 1913: abst C A. 1910, 10, 2523. 

5. 11 P 1494, 1495, 1912 

0. K. P. 7888, 1913. 

7. K. P. 21850, 1912, abst J. S C. T 1913, 32, 1001. 

8. P. 5700, 1905; J. S C I. 1900, 25, 333. 

9. II P. 28098, 1900; abst. J S. C. 1. 1908, 27, 112. 

10. M P. 12ia3, 1902; abst. J. S. C. I 1902, 21, 1 120 

11. K. P. 15195, 1911; 23420, 1912; abst. C. A. 1913, 7, 223. 

12. Pharm J , Peb. 23, 1901; abst J. vS. C I 1901, 20, 293. 

13. K. P. 9028, 1910; D. R. P. 213123, 231919, 1910; abst J. S. C. I. 
1910, 2t, 1047; C. A. 1912, 6, 1824 

14. F. P. 404337, 1913; abst J S C. I 1914, 33, 470 

15. Iv . P. 248, 988.3, 1913; 12328, 1914; abst. J. S. C. 1. 1915, 34, 2999. 

16. ]<:. P. 183.34, 1912. 

17. P:. P. 21999, 1901, abst J S C I. 1902, 21, 144.'). 

18 D. R. P. 280,301, 287748, 287789, 1911, abst. C. A. 1916, 10, 1701, 
2286, 23(K). 

19. K. P. 5213, 1912, D R P 270043, 1911 , abst. C. A. 1914, 8 , 2281. 

20. U. vS. P. 8713.53. 1907; 962036, 1910; 1180269, 1913; E. P. 4233, 
1903, 489, 57709, 1907; 19091, 19092, 1909; 14707, 1910; 11252, 1911; 1941, 
1912; 1.5263, 22400. 22515, 1913; F. P. .337733, 1903; 359103. 1905; 406.527, 
406528, 1909; Add dated Aug. 27, 1909, to 3.59018; abst. J. S. C. I. 1907, 
26, 1078, 1129, 1270; 1910, 29, 337, 478; 1912, 31, 422; 1914, 33, 13, 04; 
1916, 35, 823. .Sec Huneke, Chem. Ind. 1903, 20, 503; abst. J. S. C. I. 
1903,22,1188. 

21. E. P. 27.5.59, 1911; 8982, 1913. 

22. t). R. P. 2.36427, 1910; abst. C. A. 1912, 6, 1988. 

23. Montau Rundschau 1916, 8 , 409; Chem. Zcntr. 1916, 87, II, 615; 
C. A. 1917, 11, 2040. 

24. E. P. 14391. 1901; abst. J vS C. 1. 1902, 21, 700. 

25. D. R. P. 2.5854.3, 1911; 2.58034. 258684, 1912; abst. C. A. 1913, 7, 
3205. 

26. Caout. et Gutta. 1908, 5, 2.504. 

27. E. P. 27001. 1012; abst. C. A. 1914, 8 , 1666. 

28. Zts ang. Chem. 1911, 24, 289; abst. T. S. C. I. 1911, 30, 348. 

29. F. P. 46,5586, 1913; abst. C. A. 1914, 8, 3.387. 

30. E. P. 146.3.3, 1*911; abst. J. S. C. 1. 1911, 30, 1044. 

31. E. P. 10190. 1901; abst. J S. C. I. 1902, 21, 904. 

32. Zts. Ver. Gas Wasserfachm. 1915, 55, 191, 209; abst. C. A. 1915, 
9, 3127. 
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Jchmidt |ind F. Struwe,^ G. Vernon,^ R. Ziller,^ W. Boehm, ^ 
^ Claus and L. Lewisson,^ B. Diam^ond,® K. Muller,^ K. Tcislcr,'* 
I, Baxter^ and L. Adkins.^® 

In the weighing and partitioning of inflammable fluid mix- 
ures, the methods as described by C. Beckwith’’ and W. IVnard’ ’ 
ire applicable. The explosibility and combust i1)ilify of the 
iolvent vapor may be reduced and kept under control by the 
)recautions shown by M. Breslauer,’* W.GraalT & Co,,’^ A.Flachs,''’ 
f. Meunier,’® and M. Richter.’’ 0. GMtmann’® has detailed the 
mstruction preferred for buildings in which inflammable and 
ixplosive products are to be stored. For filling receptacles,’'' 
ind sampling/^” processes have been devized. In this connection, 
ittention should be directed to the mixing devices of 1'. Bcr- 
Derich,”’ Compagnie pour la Fabrikation des Compteurs et Ma- 
.eriel d’Usines a Gaz,’^^ G. Walker, F. vSharp and T. vStevens.**’ 
The J. CriggaP^ pump has been designed for this purpose. 

Improved and safe methods of economically handling large 
mlks of solvent and pyroxylin mixtures have been described by 

1. D. R, P. 236369, 1900; 237^34, 1910, abst. C A 1912, 8, lOsS 

2. F. P. 474065, Add. 19623, 1914; abst C A 191.5, 9, 2820. 

3 K. P. 25495, 1911; abst. C. A. 1913, 7. 1432 

4. E. P. 11004, 1911; abst. C. A. 1912, 8, 1432; J. S C I 1912, 31, 01 

5. E. P. 28698, 1900; abst J S. C. I. 1908, 27, 1 12 

6 E. P. 5206, 1909; abst J. S. C. I. 1909, 28, 1239. 

7. E. P. 8982, 1913. 

8. E. P. 7597, 1900; abst. J. vS. C. I. 1900, 19, 040 

9. J. Ind. Eng. Cheni. 1917, 9, 978, abst. J. S C. I 1917, 38, 1220. 

10 J. Ind. Eng. Chem. 1917, 9, 979; abst J. .S. C. I. 1917, 38, 1220. 

11. U. S. P. 1030378, 1912. 

12. Arch. vSuikerind. 1915, 23, 699, 1110; abst C. A. 1910. 10, 832. 
See C. Tonjes, Arch. vSuikerind 1915, 23, 1056; abst C. A. 1916, 10, 832. 

13. U. S. P. 990521, 1911; abst. J. vS. C. I. 1911, 30, 073. 

14 E. P. 171.56, 1908; abst. J. vS. C. I. 1909, 28, 303. 

15. E. P. 8089. 1910; abst. J. vS. C I. 1910, 29, 1049 

16. Compt. rend. 1907, 144, 1107; abst. J. S. C. I. 1907, 28, 714 

17. I Soc. Dyers Col. 1907, 23, 263. 

18. Zts. Schiess. Spreng. 1910, 5, 265; ab.st. J. vS C. I. 1910, 29, 930 
Cf. J. S. C. I. 1908, 27, 669; abst. C. A. 1908, 2, 2621. 

19. T. Coupe, E. P. 16984, 1901; abst. J. vS. C. I. 1902, 21, 1126. 

20. E. Schmitz, Les Matieres Grasses, 1914, 7, 4194; abst. J. S. C. I. 
1914, 33, 905. 

21. D. R. P. 271432, 1912; abst. J. S. C. I. 1914, '3, 469. F. Berberich 
and W. SArdder, E- P. 8895, 1905. 

22. E. P. 27703, 1910; F. P. 420733, 1909; abst. >J. S. C. I. 1911, 30, 
347. 880. 
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H. Tetley and J. Clayton/ B. Dunn,'^ J. Arnott,’’ M. Eisenhart/ 
H. French/ Griimer & Grimberg,® N. Laury/ H. von Eicken and 
Maschinenbau Akt. Ges/ A. Politzer,'** F. vSheppee and M. 
Shipley/® and J. vSmith.'* 

Paint and Varnish Removers. Many compounds are ob- 
tainable f4)r the purpose of removing old paint, varnish and 
enamel from wood or metal surfaces which, in general, either owe 
their efficiency to the presence of corrosive acids or caustic alkalis, 
or are combinations of solvents in which the solvent evaporative 
tendency is diminished by the presence of fatty or waxy material, 
or a substance of high boiling point. 

H. dc Briou was apparently the first to submit a definite 
formula for the removal of paint and varnish film, the process 
being published in 1<S()4,‘“ this being followed by the German 
process of M. Meyer in 1SS4.'® In 1S92 J. Ball’^ received patent 
protection for a paint remover containing benzol, fusel oil and 
alcohol which differed from the previous compounds in that all 
the solvents were anhydrous. Three years later’’’ appeared the 
process of H. Crowther containing nitrobenzene, the C. Ellis’® 
and W. GilP^ patents being issued in 1902. The E. Miller process 
involving the use of ethyl butyrate;’® the method of G. Osborne 

I. K. P. 17870. 1907. 

2. EuK- and Min J , July 17, 1909, abst J. vS. C I 1909, 28, 854 

;i. K. P. 120375, 1917; abst J vS. C I 1919, 38, 489-A 

4. J. Ind. Eng Chetn. 1917, 9, 980, abst C A, 1917, 11, :1099 

5. U. S. P. 1002505. 1913, abst. J vS C I. 1913, 32, 740. 

0. D. R. P. 230157, 1910, abst C A 1912, 6, 1988. 

7. Met. Chem Eng. 1917, 17, 407, abst. J. S. C I 1917, 3B, 1109, 
C. A. 1917, 11, 3098. 

8. U. vS. P. 1004287, 1911, E. P 29573. 1912, F P 100529, I) R P. 
282307, 1913; abst C. A. 1915, 9, 2588 

9. F. P. 455879, 1913, abst C A. 1914,‘8, 2040. 

10. E, P. 13098, 1910, abst. J.vS C I 1911,30, 407 

11. E. P. 7738, 1914, abst C A. 1915, 9, 2472. 

12. H. de Briou, E. P 3104, 1804 In this connection see review of 
paint remover patents, Paint, Oil and Drug Rev 1920, 69, No 88, abst. C A 
1920, 14, 1220. 

13. M. Meyer, D. R. P. ;30300. 1884; abst. Wag Jahr. 1885, 31, 1140. 

14. IJ. S. P. 4mm, 1892; E. P 14884, 1890, Can. P. 41098, 1893 
See also G. Michaelis, U. S. P. 812582 

15. E. P. 2196, 1895; abst. Chem Ztg 1890, 20, 537. 

16. F. P.325659, 1902; J.vS. C. I 1903,22,752 

17. E. P. 22427,' 1902. See also C Nowak, U S. P 103878,3 Kromo- 
fag Vegyeszeti Gyar Szabo es Tarsai, Aust. P. ,53207. 

18 U vS. P. 725002, 1903; J. S. C. I. 1903, 22, 503. 
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employing amyl acetate;’ and the formula of T. vStoak and W. 
Peck'’ and A. Eberson^ appeared t]ie next year. The patented 
process of S. Sadtlcr, containing acetone oiP was published in 1907. 

Disintegrating Paint Removers. The original paint removers 
were of a disintegrating nature due to the presence of powerful 
chemicals contained therein and owed their efficiency to their 
power of disruption of the paint or varnish pellicle. The acids, 
as formic,''’ acetic,” propionic,^ butyric,” oxalic,’* succinic,’® tartaric,” 
benzoic,’- lactic,’’’ salicylic,” orthophosphoric”' and nitric;’” or the 
hydroxides of sodium,”^ potassium,’” ammonium, ”* or calcium;’’® 

1. If. S V 7440U5, 190.4. K. P 14974, 1904, ahst. J A C vS 1904, 
26R, 270 

2 r S P 747898, 1904, ahst J A C vS 1904, 2SR, 42.’) 

4 Iv P 18.400, 1904, J 8 C I 1904, 22, 14.57, F P 4418.42, 1904; 
C. A 1911,5,2978 

1. 8 vSadtlcr, U S P 871.52:), 1907, abst C A 1908,2, 1000. 

.5 C Kills. U vS. P 109.5270, 1914, C A 1911,8,2208 
0 J Dickson, U 8 P 8.5408.5, 1907 C Kills, U 8 P. 1147849, 
C A 191.5,9,2001 K Watkins and W vScrceton, P 8 P 72.4089 

7 C Kllis, U S P 1144110, 191,5, C. A. 191.5, 9,2417 

8 C Kllis, P 8 P 1144111, 191.5, C A 191.5,9,2.417 

9. C I'llis, P 8 P 1100177, 1914, C A 1914,8,2810 H Hansen 
and Z Johansen, Norw P 20700, 1910, C A 1912, $, 2012 C Marohn, 
P 8 P 10.4.5020, 1912, C. A 1912, 6, .4.444, Mon 8ci 1914, 78, 108 C 
8taley. P 8 P 074005. 1901. 

10 I Hambrock. P 8 P 1 143.480, 1915, C. A 191.5,9,2417. 

11 A Knist, P 8 P .5709.57, 1897 

12 C Kills, P 8 P 1049400, 1914, C A 1914, 7, 900, Mon. vSci 1914, 
78, 108 Chadeloid Chem Co, P 8 P 1019407, 10.51418, 10.51419, 1914, 
Mon 8ci 191.4, 78, 108 

14 C Kills, P 8 P 997910. C A 1911,5,2978 

14 8 Jankowski, D R P 2.5402.4, 1912; J 8. C I 1914, 32, 244; 

C.A 1914,7,1109. 

15 G Feidt, P 8 P 1 119781, 1914. abst C A 191.5,9,195. 

10 H Gasser, P 8 P. 212298, 1881 W Hanna and J Bryant, U 
8 P 870508. 1907 

17 0. Ander.son, Swed. f 420.5.5, 1917, C. A 1917, 11, 2722. M. 

Benedictus, K. P 10900, 1880 P Brcntmi, K P 11.498, 1888; J 8, C. I. 
1889, 8, 710 F Casmirc, U S P 1240008, 1917, C A, 1917, 11, 2284 
A Corti, and Chem. Fabrik. Flora A -G , U 8. P 784474. 1905, K P 21104, 
1904, F. P. .4.45071; Aust. P 174.44. F. Duiinington and M. Hill, P S. P. 
11779.48, 1910; C A. 1910, 9, 1001. C Kllis, U >8. P. 1084201, C A. 1914, 
8, 994 M. Goldstein, U 8 P. 104.5785, 1912, C A 1914, 7, 711 J Hal- 
maii, K P. 10797, 1914, C A. 191.5, 9, 2(K)3 G. Harper, K. P 14726, 1892. 
J Henry, Can. P 19161. J. Hennich, U 8. P. 1201181; C. A 1916, 10, 
4109 P Oate.s, K P. 10301, 1888, J. .8. C I 1889, 8 , .5.52 R Pfaffle and 
G North, *U. 8. P. .543660, 1895 A. Pire, E. P. 26284, 1910. F. Posson, 
P 8. P. 122.4518; C. A 1917, 11, 1912. Y. Sisler, U. S P. 453849, 1891. 
K lessen, U. 8. P. 521844, 1894 Zonca & Co , E P. 15140, 1898. J. 
Humphreys, U. S. P. 1102052; abst C A 1914, 8 , 29.59. K. Wessel, U. 8. 
P 1181.461; abst. C. A. 1916, 10, 1714 L. Halier, U. 8. P. 12811,56; abst. 
C. A. 1919, 13, 78. Q. Marino, E P. 131709, 1918, abst. C A. 1920, 14, 



2504 


TECHNOLOGY OF f.'ELLULOSE ESTERS 


\ 

or compounds of calcium/ magnesium/ ammonium® and sodium/ 
or such carbonates as potassium® and magnesium/ have for 
many years been employed. Other bodies of similar function, 
such as ammonium chloride/ ammonium oxalate/ potassium 
acetate/ borax/^^ calcium sulfide/^ antimonyl chloride (SbOCl)/® 
sodium fliioride/® potassium cyanide'^ or carbon bisulfide'® have 
received patent protection in the United States and other countries. 
With paint removers of this nature the wood often was not left 
in a suitable condition for •re-coating. 

Solvent Paint Removers. The experiments of C. Ellis and 
others'® rendered obsolete tlie mechanical and destructive removers 
noted above and they are now being rapidly replaced by a class 

2r)2. Cf. Baron de Liebhabcr, K. P. 4737. 1886; abst. J. S. C. I. 1887, 6 , 
294; preparation of "Tologcn” caustic powders for paint removal. 

18. 0. Knell, U. vS. P. 985407, 1911. .J Firth, E. P. 5541, 1902. F. 
Foster. U vS. P. 32800t). Iv. Gcoffroy, K. P. 7258, 1901. C. Hutchins. U. 
vS. P. ltm)17, C. A. 1913, 7 , 2837. L. Meyers. Can P. 23047, 1885. E. 
Tessen, ll P. 17.544, 1894. W. Thomas and A. Jolley, K. P. 24279, 1906. 

19. A. Bernard and W. Butler, U. S. P. 608948, 1898. C. Denegre, 
U. S. P. 1204851 ; C. A. 1917, U, 217. J. Kelly and H. Reid, U. S. P. 1219559; 
C. A. 1917, 11 , 17.58. A. Munder, U. vS. P. 271901, 188.3. W. Nordaby, 
U S. 9. 224841, 1880. F. Priestman, II. vS. P. 7051.39. 1902; J. S. C. I. 1902, 
31 , 1084. J. Schwemmer, D. R. P. 129882; Wag. Jahr. 1902, 48 , II. 471. 
H. Slack, K. P. 8934, 1913. H. vStockmcier, Wag. Jahr. 1892, 38 , 1060. A. 
Ernst, U. S. P. 579957. 

20. H. Keanicy and J Harrison, U. S P. 42295, 1864. 

1. 0. Cathcrman, U. S. P. 721150, 1903. P. Hope. U. S. P. 683177. 

1901. 

2. C. Ellis, U. vS. P. 1 189804, 1916; C. A. 1916, 10, 21.57. 

3. J. Nicies, U. S P. 1034819, 1912; Mon. Sci. 1913, 78 , 108. 

4. C. Beck, U. vS. P. 74.3427, 1903. P. Eliot, F. P. .347673, 1904. 
A. Klee, E. P. 14114, 1900. 

5. A. Pire, E. P. 26284, 1910; Chcm Ztg. Rep. 1912, 36 , 260. 

6. M. Boyd. E. P. 12168. 1908; C. A. 1909, 3 , 960. 

7. I. Halman, U. S. P. 11,33639; C. A. 1915, 8 , 1398. 

8. G. Honeyman, E. P. 3617, 1870. c 

9. C. Ellis, U. S. P. 925429, 1909. 

10. H.d’Harveng.F. P.4020.58, 1909; C. A. 1910, 4,3146. H. Catlett 
(LI. S. P. 1280162, 1918; abst. J. S C. I. 1918, 37 , 775-A; C. A. 1918, 12 , 
2697) uses trisodium phosphate. 

11. C. Bailey, Can. P. 51705. 

12. C Ellis, U. S. P. 876532, 1908; abst. Chem. Ztg. Rep. 1908, 32 , 139. 

1,3. G. Liebhabcr, E. P. 4940. 1895; abst. J. S. C. I. 1896, 15 , 207. 

14. G. Hull, U. S. P. 897862, 1908; C. A. 1909, 3 , 383. 

15. S. Dyson and J. Dyson & Co., E. P. 10311, 1915; C. A. 1917, 11 , 105. 

16. For other patents, not specifically mentioned herein, sranted to 
C. Ellis and for the Chadeloid Chemical Co. see U. S. P. 781178, 1005818, 
1006737, 1017141, 1682507, 1083007, 1139.353, 1146142, 116a394, 1167640, 
1167641, 1169783, 1302905. Re-14562. Can. P. 137116, 139024, 139025, 
149172, 170942, 189875, 195866, 199020. F. P. 335191. Marschalk, Kunst. 
1919, 9, 35, has published a bibliography of patents on this subject. 
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of solvent removers which arc neutral mixtures of rapid penetra- 
* tion and which not only actually disintegrate and soften the 
paint or varnish substance without affcclinii; the structure of the 
wood or metals underneath but possess the additional advantage 
of containing no water to rust the metal surface or raise the 
“grain or warp of a glued or veneered exterior.’’ , 

In order to decrease the volatility of the solvents, various 
high boiling or non-volatile substances have been added, such 
as oleic,' palmitic,^ stearic^ or arichidic acids;' ethyl, methyP or 
aluminum® palmitates; or such waxes as Carnauba,' Japan,® Chi- 
nese,'* bayberry,'” Candelilla" or beeswax;'- cocoa fat,' ' stearine'^ * 
spermaceti'® tallow'® or rosin ;'^ sulfonated linseed’® or castor oil;'® 
sodium oleate,''® potassium oleatc-' aluminum resinatc^’' or lime 
soaps petrolatum, ceresine,-® vaseline,*® Venice turpentine, 

1 C. Ellis, U.vS. P. H 131172, C. A. 1911, 8, 3X11, V. S P. 1H()449, 

C A 1915, 9, 1849 • 

2 C Ellis, U S P 1049407, C. A 1913, 7, 900, Oil Paint ami Drug. 

Ri porter 1913,25. J Pattv, U. S P 1019829,1912 

3 I Kramer, U. vS. P 882947, 1908, abst C. A 1908, 2, 2308 

4 C. Reihle and A Waters, E P 27092, 1900, J. S C I 1907, 26, 1099. 

5 J. Party, U vS P. 123.5721. C A 1917,11,27.30 

0 G Whigelt, U. S P. 11.50119, C A 1915, 9, .3.309, • 

7 P. Neymaiin, U vS P. 911000, C A 1919, 3, 1097. C Ivllis, U. S. 

P 1147818, C A 191.5,9,2001. 

8 C Ellis, U 8 P. 714880, 1902, J. 8. C 1 1903, 22, .30 U. 8. P. 

870.304, 9(K)087, abst Kunst 1911,1,41.3. 

9 C. lillis, U 8 P 9.50.320, C. A 1910, 4, lt)89. 

10 C. Ellis, U 8 P. 98.5400, 1911, abst. C A. 1911, 5, 1.527 

11. H. Harris, U 8. P. 114.5305; C. A. 191.5, 9, 24.59. J. Wilson and 
H Harris, V 8 P 1040920, 1912, Mon. 8ci 1913, 78, 108 Iv. P 4101, 
1912, J. 8. C I. 1913, 32, .372. 

12. J. Wilson, F. P. 390422, 1908, J. Wilson and H. Hams, F. P. :390327, 
1908. abst. Mon. vSei. 1910, 73, 107. 

13. 8. Kaufman, E. P. 14708, 1013, C. A. 191.5, 9, 12.5; D. K. P. 20.50.59, 
1912. C A. 1914, 8 , ,555. 

14. J. Manns, E. P. 4.593^ 1909; J 8. C. I 1909, 28, 895. 

15. T. Devine, U. 8. P. 1024920. 1912; abst. C. A. 1912, 6, 1080. 

10 A. Neidhardt, U. 8. P. 810359, 1900, abst. J. A. C. 8. 1900, 28R, 
470 

17 G. Moore, U. 8. P. 3,38544, 1890. 

18. C. Ellis, U. 8. P. 904250, 1908; 1000900, C. A. 1911, 5, 37,30. 

19. C. Ellis, U. 8. P. 9077.58; C. A. 1909, 3, 900 

20. C. Ellis, U. S. P. 1 147851 ; C. A. 1915, 9, 2001 

21. C. Ellis, U. S. P. 1(HK)102; C. A. 1911, 5, .3730 

22. C. Ellis, U. S. P. 910049, 1909, C. A. 1909, 3, 1096. 

2,3.. J. Manns, E. P. 4,592, 1910, J. S. C. I. 1911, 30, 201. 

24. Adams & Elting Co., E. P. 10060, 1903; J. 8 C. I. 1903, 22, 1090. 

J. Alexander, U. S. P. 1051978, C. A. 1913, 7, 1108. DcRonda Osborn Co., 
Can. P. 84598, 1903; Belg. P. 1714,34, 1903. G. Dossilman and P. Neymann, 
U. vS. P. 907685, 1908; U. S. P. 111.3964, 1914; C. A. 1914, 8 , ,3806. C. Ellis, 
U, S. P. 1229247, 1917; Can. P. 78,580. P. Geller, U. 8. P. 951,369. 1910. 
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naphthalene^ and waxes- have also been employed for tVis pur- 
pose. 

Inorganic combinations, as aliim,^ calcium^ and ammonium^ 
acetates, sodium benzoate,*’ chlorinated glycerol,^ glucose,*^ cam- 
phor oil,'** fish oil'” cresols" amyl tartarate''' cumene,'’' ethyl citrate,'^ 
chloranilin'''’‘'and camphor oil'" are examples of substantially non- 
volatile bodies inhibiting evaporation which have received patent 
protection. 

The majority of the above named constituents, while decreas- 
, ing the volatility of the lower boiling solvent portion of the 
paint and varnish remover composition exert little or but feeble 
solvent powers. The present tendency, therefore, is to com- 
bine, where possible, high boiling liquids which at the same 
time are fluids of paint and varnish dissolving powers. Among 
;these are the higher ketones,'^ as heptylketone, butyrones,'*' allyl 
alcohol,'" phenol''” and sodium phenolate;^' benzaldehyde,"'^ benzyl 

G. Michadis, U S P K2:W()1, 11)00 R vStewart, U S P 931519, 1909; 
C. A. 1909, 3 , 2032 J Wilson and H Harris, U S P 890479, 1908 

25 , M I)axe, U vS. P 948814, 1910 G Dossilman and P Nc-ymann, 
U. S. P. 1014211, 1912 C Ellis, U S P 901895, 1908 
20 Detroit White Lead Works, Can P. 1 17579, 1908 
27. A Hoover. U S P 902404, 1908, abst C A 1909, 3 , 590 
1. M. Toch, U vS P 871195, 1907, abst C. A 1908, 2 , 1060. 

2 C. Ellis. U. S. P. 817141, 1900, J. S C I 900, 25 , 434, 1229247; 

C. A. 1917, 11 , 228,3. I* P 28230. 1902, 3412, 1900, D. R P 150881 , abst 
Wag. Jahr 1904, 50 , II. .501 

3. J. Dick.son, U. S P. 871790, 1907 

4. C. Ellis, U. S P. 111.3970; C. A 1914, 8 , 3800 U S. P 1118482; 
C. A. 1915, 9, 1.58 C vSehroeder. U vS. P 101044.5, 1912 

5. A. Olin, IJ. S P, 1110014, C. A, 1915, 9 , 129, 

0. C. Ellis, U S P. 1172772, C A. 1910, 10 , 1104 

7. C. Ellis, U S P 1 1408.54, C A 191.5,9,24.59 

8. W. Alexander, U. vS P 114.3878, C. A 191.5,9,2318. 

9. C. Ellis, V. vS. P 1 14.5980, C. A. 191.5^ 9 , 24.59. 

10. W vStuhlmiller, U. vS. P 88.5390, 1908. 

11. Sidero.sthen Paint vSyndicate, Can P. 01094, 1898. 

12. C. Ellis, U. vS P 98.^04, 1911, abst C. A. 1911, 5 , 1.527. 

13. C Ellis. U vS P 11468.54; C A. 191.5,9, 24.59. 

14. C. Ellis, U S. P 98.5405, 1911, abst. C A. 1911, 5 , 1.527. 

15. vS. Schwimmer, E. P. 10497, 1914, C. A. 191.5, 9 , 2819. 

10. H. Blackmore, U vS. P 1184104, 1910; C. A. 1916, 11 , 1797. C. 
Ellis, U. S. P. 114,5980, 1915; C A. 1915, 9 , 24.59. 

17. Chadeloid Chem Co , Can P 10.5213, 1907. 

• 18. C Ellis, U. S P. 9941.39, 1911 ; abst. C. A. 1911, 5 , 2572. '• 

19. C. Ellis, U. vS. P. 1051318; C. A. 1913, 7, 907; U. S. P. 1069057; 

C. A. 1913, 7,3241. 

20. J. Wilson. U. S. P. 10.36940, 1912; Farben. Ztg. 1912, 17 , 2815; 
Mon. vSei. 1913, 78 , 108; U. S. P. 1046926; Mon. vSei. 1913, 78 , 108. Can. 
P. 126816, 1910. ,G. McAdam and The Chadeloid Co., U. S P. 1274430, 
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alcohol/ benzyl benzoate,’ benzyl crcsylate'* and hexahydroben- 
* zene/ dimethylphthalate,'’ terpineol,'^ chlorbenzene/ aniline* 
and oil of cloves® are examples. 

Methylamine,’® Chinese wood oil/' oxycellulose'* and alkali 
palmitates'* appear of doubtful value Among the low boiling 
solvents that have been found especially energetic .are methyl 
acetate'^ and methyl acetone'** either alone or combined with carbon 
tetrachloride'" to reduce inflammability. 

\Vliere the paint removing mixture is high in cellulose ester 
solvents, nitrocellulose'^ or celluloid'* make excellent solvent 

1918, abst J. vS C I 1918, 37 , G(>3-A,C A 1918, 12 , 2()r>0 C Ellis, U, S 
P 1828080, abst C A. 1920, 14 , 851 The Cluiddoid Co , Can, P 199209, 
1920 

21 C Ellis, U vS P 988884, 1911, absl C A 1911,5, 1520 J Patty. 
U. vS P 982524. 1911 

22 C. Ellis. C vS P. 1051819, 1918, IMoii Sen 1918, 79 , 108, C A 

1918, 7 , 907; U S. P. 1060720, 1918, C A 1918. 7 , 8087 ' • 

1 C Ellis, U.vS.P 1118012, 1914, C A 1915.9,150 C S P 1800221, 

1919, abst J. vS C 1 1919, 38, 590- A, C A 1919,13,2140 Can P 195800, 

1920, abst C A 1920,14,042 Can P 199057,1920 

2 Akt (jCs Anilin Fabrikation, E. P 17528, 17581, 1918 
8 C Ellis. U S P 1185041, 1910, C A 1910.10,2019 

4 C Ellis, r vS P HKKM, 1911, C A 1911,5,8780 * 

5 C Ellis, U S P 1 180199, C A 1915.9,1120 

0 C Ellis, U S P. 1147852, 1915. C A 1915,9,2001 

7 C Ellis, V vS. P 1118182, 1914, C A 1915.9, 158 

8 C Elhs. U. vS P 1189808. 1910, C A 1910,11,2157 E. Ornstem, 

IJ S. P.981885, 1909, C A 1<H)9, 3 , 2082 

9 M Rubini, E. P 14787, 1911, C A 1918,7,278.1) R. P 288.882, 
1910, C A 1912, 6, 1087 In tins connection see also Ronde Osborne Co , 

F P 3.880.52 Adams & Elting Co , F P :185191 A Ivlierson, F P .841882 
P. Eliot, F. P. 347078 H Andersen, F P. .8078.53. J Vaysse, F P .80S01(i 
Esteve & Cie, F P. 878991 R. Marsat and M Pourclieirou\. F P 402051 
H d’Harveng, F. P. 4020.58. 

10. C. Ellis, U S. IM 118971. 1914, C A. 1914, 8 , 8800 

11. H Gardner, II. S P 1079098, 1914, C A 1911.8,482. 

12 The Wilson Co , CaA P 10870.5,1907 J Wilson and H Harris, 

E P. 10048, 1908; J S C I 1909.28,603 

18 J Patty, U S. P 123.5721, 1917, J vS C 1 1917,36,1019 C Ellis, 

IJ S. P 87.5410. 

14 H. Blackmore, U. S. P. 1184104, 1910. J S C I 1910. 35 , 717 
C Ellis, U. vS P. 970130, 1910. 

15. C. Ellis, U. S. P. 8U044, 1900, 10147.52, 1027400, 1912. 

10. Chadeloid Chem. Co.. Can. P 10.5214, 1907 C Ivlhs, U. vS P. 
817141, 1900; J. S. C I 1900, 25 , 4.84; Mon. Sci. 1907, 67 , .57 E P 8413, 
1906, J S. C. I. 1907, 26 , 1.59; F P. 303.500, 1900, J S C I. 1900, 25 , 8.57. 

17. -H. Chalmers, U S P. 1006251, 1913, C A 1913, 7 , 2804, LI vS. P. 

1079035, 1914; C. A. 1914, 8 , 432. C Ellis, U S P 91914.8, C A. 1909, 3 , 

1818, U.S. P.1147850, 1915, C A. 191.5, 9, 2001 U S P 1172773. 1910, C 

A. 1916, U, 1104. J. Wilson, U S P 107430.5, 1913, C A 1913,7,3849 J 

Wilson and C. Forrest. U.S P. 1129770, C A. 1910, 11 , 1120, U S P 1173028, 



25()8 


TECHNOLOGY OF CELLULOSE ESTERS 


inhibitors,^ usually in conjunction with the lower boiling fluids. 

Of the mechanical contrivances for the use of these solvent 
removers the methods and apparatus of J. Wilson, ^ C. Ellis, ^ 
C. Eess^ and A. Gottschalk*^ may be mentioned. As non-evapora- 
tive solvent inhibiting bodies certain colloids as casein,® am- 
monium caSeinate,^ gelatine” and similar bodies^ have been used 
with considerable success. 

Turpentine Substitutes. The solvents for dissolving nitro- 
cellulose have for many years been used in the manufacture of 
substitutes for turpentine. The earlier processes of J. Rimell,’“ 
W. Perkin, L. Reisberger,’^ Bisco,’’*’ and G. Dilette and J. 
Talabot,4 and the more modern formulae of A. Poulverel,^® E. 
Pladet,'® 0. Pellnitz,*^ A. Pollet,’” R. Valctte,^® and A. Hesse^^used 

C. A. 1916, 11 , 1104. 

18. C. Ellis, U.vS.P 1118642, 1915:0. A 1915,9,158. U. vS. P. 1051317, 
C. A. 1913, 7 , 907. 

1. Chadeloid Chem Co. vs. Uc Poiule, 146 Fed. Rep. 988. 

2. J. Wilson, U. S. P 872314, 1907; 936842, 1909; 986531, 1911; K. P 
10044, 1908; Can. P 113142, 1908, 123118, 1910. 

3. C Ellis, 11 S P 875163, 1907 IT 8 P. 1185641, 1916, J. S C. I 
1916, 21 y 853. 

4. C. Fess, V. S P 872.561, 1907, 94.550.5, 1910. J. Lostumo and A 
dander, U.S P 127988.S, 1918, abst C A 1918,12,2697. 

5. A. Gottschalk, E P 8617, 1905; 1) R. P. 1.58:110, 1904; J. S. C. I 
1905, 24 , 681. I). R P 2817.58, 1913, ah.st C A. 191.5, 9 , 2320 

6. F. Covers, If 8. V. 868920. 1907. C Ivllis, IJ. 8. P. 10690.56, 1913, 
C. A. 1913,7,3241. 

7. P. Austen and F. Maywald. U. 8 P. 846080, 1907, J S. C I 1907, 
26 , 477; E. P .52.38. 1907; J 8. C. 1. 1908, 27 , .345 

8. C. Ellis, U. 8 P. 11023.30, 1914; C. A. 1914, 8 , 29.59. 

9. W. Allen and W. Weaver, P. 8 P 876251, 1908. P. Austen and 
F Maywald, and F Covers, II. 8. P. 871750, 1907. E. Compton, E. P. 
11428, 1885 F Covers. V. 8 P. 869176, 1907; U. 8 P. 885151, 1908 
J. 8 C. I 1908, 27, .579 F. Covers, F. Maywald, and E. Austen, Can. P 
1221.50, 122151, 1909. F. Maywald, F. Covers and E. Austen, Can. P 
122152, 1221.53, 1221.54, 1909 F. Maywald and E. Austen, Can. P. 122149, 
1909. A.Nienstadt.U 8 P. 1 143130, 1915, C. A. 1915, 9, 2317. G. Willock, 
E. P. 16930, 1901 P Ryan. P. 8 P. 878240. 

10. E. P. 607. 1855 

11. E. P. ;U10. 1863 

12. D. R. P. 5.39.36; abst. Wag Jahr ISIK), 36 , 1171. 

13. Bclg. P. 148.550, 1900; Aust. P. 6673, 1901. Sec Am. J. Pub. Health, 
8 , 736; abst. C. A. 1919, 13 , 78. 

14. F. P. .341927, 1904. See also F. P. 3411.58, 1904; abst. J. 8. C. I. 
1904, 23 , 885. 

15. F. P. 400180, 1908; abst. Mon 8ci. 1910, 73 , 103. 

16. Belg. P 21.3.364, 1909 

17. D. R. P. 202254, 1907; abst. J. 8. C. I. 1908, 27 , 1212, C. A. 1909, 
3 , 494. D. R. P. 218,3:17, 1908, Addii to D. R. P. 202254, 1907; abst. C. A. 
1912, 6 , 1814; Zts. ang. Chem. 1910, 23 , 383; Chem. Zentr. 1910, 81 . 1, 705; 
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copal/ purified petroleum distillates/ heavy benzenes and cyclic 
hydrocarbons/ pine oil/ rosin spiyt/ and similar bodies for this 
purpose. The researches of J. Marcusson/ H. Herzfeld/ V. 
Garnet/ A. Matthis/ S. Ljubovski/® L. Andes/* A. Paul/^ M. 
Bottler/^ L. Hawley*^ and other investigators*^ have greatly 

Chem Ztg. Rep. 1910, 34, 114; Chem. Ind. 1010, 33, IL’O; Wag Jahr 1010. 
S6, II 5^. F. P. 394467, 1908. Addn. dated Dec. 8. 1908 to F P. 304467. 
1908. Zts. ang. Chem. 1908, 21, 2380; Chem Zentr. 1008, 79, II, 1300, 
Chem. Ztg. Rep. 1908, 32, 618; Chem. Ind J008, 31, 603; Wag Jahr. 1008, 
S4, II, 101. K. P. 19a33, 27024, 1908; abst. C. A. 1900, 3, 2243, 3013. 

18. F. P. 354425. 1905; abst. J. S. C. I. 1905, 24, 1118. Addn. 6170, 
1906 to F. P. 354425, 1905. Belg. P. 185616, 101081, 1006. 

19. F. P. 415218. 1909; abst. J. S. C. I. 1010, 29. 1321 

20. E. P. 7934. 1906; abst. J. S. C. I. 1006, 25, 1161. F P. 374161, 
abst. J. S. C. I. 1907. 26, 778. 

1. W. Vaubel, Zts. ang. Chem. 1010, 23, 1165; abst J. S. C. I. 1010, 
29, 800. 

2. W. Earles, H. Robertson, F. Mote and T Cartwright, E. P 10027, 
1911; abst. J. S. C. I. 1912, 31, 098; C. A. 1913, 7, 007. W Whitney and C 
Griffin, U. vS. P. 969432, 1910 (use of Texene). R. Bone, U. S P. 1343387; * 
abst. C. A. 1920, 14, 2416. 

3 A. Merbig, Farben. Ztg. 16, 1643; ahst. C. A. 1012, 6, 1363; Chem. 
Zentr. 1911, 82, II. 650. Farben. Ztg. 16, 2739; abst. C. A. 1912. 6, 2601 
M. Darrin, U. S. P. 1340600; abst. C. A. 1920, 14, 2095. For the use of tetra- 
and decahydronaphthalene (“tetralin” and "dekalin”) see Vollman, Farben 
Ztg. 1919, 24, 1689; abst. C. A. 1920, 14, 357. H. vSinit— Addens, Olien en 
Vetten, 1920, No. 28. 353; abst. C. A. 1920, 14, 1227. 

4. ' J. Marcusson, Chem, Ztg. 1009, 33, 966, 978, 985; abst. J. vS C. I. 
See also 0. Sprenger, Belg. P. 210591, 212477, 1008. Chem. Werke Fursten- 
walde, B. Hecker and W. Zcidler, D. R. P. 196907, 1006; abst. J. S. C. I 
1908, 27, 579; Zts. ang. Chem. 1908, 21, 1375; Chem. Zentr. 1908, 79, 1, 1504; 
Chem. Ztg. Rep. 1908, 32, 232; Chem. Ind. 1908, 31, 272. 

5. Miihle, Farben. Ztg. 16, 1098, 1812; abst Chem. Zentr. 1011, 82, 
ir, 649, 650. C. A. 1012, 6 , 1363. Sec also PaITgen & Schwartz, Belg. P. 
226740, 1910. 

6. J. Marcusson, Chem. Ztg. 1909, 33, 966, 078, abst. C. A. 1910, 4, 

1236. 

7. Chem. Ztg. 1910, 34, 885, abst. C. A. 1010, 4, 1665. 

8. Mat. grasses, 3, 1993 -abst. C. A. 1911, 5, 1677. 

9. Bull, etudiants inst.^curice 1, 143; abst. Bull. Soc. Chim. Belg. 
26, 466; C. A. 1913, 7, 1622. 

10. Seifenseider. Ztg. 1914, 41, 934, 963, 977, 1013, abst. C. A. 1915, 
9, 157. 

11. Rev. Fett. Harz. Ind. 16, 248; abst. C. A. 1909, 3, 3009. 

1 . J. Ind. Eng. Chem. 1909, 1, 27; abst. C. A. 1909, 3, 712, 2375. 

13. Rev. Fett. Harz. Ind. 17, 73, 102; abst. C. A. 1910, 4, 1908; Rev. 
Fett. Herz. Ind. 19, 49, 72, 99, 125, 153, 178, ; abst. C. A. 1912, 6, 3025. Kunst. 
1912, 2, 25; abst. C. A. 1912, 6, 2544. Chem. Ind. 1913, 36, 522; abst. C. A. 
1914, 8, 584. See also L. Andes, Farb. Ztg. 17, 1095. F. Veitch and M. 
Donk, I%rb. Ztg. 17, 1440. 

14. Orig. Com. 8th Int. Cong. Appl. Chem. 1912, 12, 41; abst. C. A. 
1912, 6 , 3023. 

15. J. Coste and 1 . Nash, Analyst 1911, 36, 207; abst. J. S. C. I. The 
Cadillac Turpentine Co. Pulp and Paper Mag. of Canada 6 , 267; abst. J. S. 
C. I. 1909, 28, 835. F. Pope, U. S. P. 982631, 1911; abst. J. S. C. I. 1911, 
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extended onr recent knowledge of this branch of the subject.^ 
Inasmuch as these substitute combinations are always less 
expensive and in general less suitable than natural turpentine, 
much ingenuity has been expended in the elaboration of simple 
and accurate analytical methods for the detection and estimation 
of these substitutes. The methods as devized by R. Adan,“ 
C. Bakker,'^ W. Burton,'' J. Coste,-’ A. Eibner and 0. Hue,® K. 
Knz,’ H. Krey,^ C. (irimaldi," J. Marcusson,"’ F. Klein," J. Mc- 
Candless,'" R. Massey,'-' MAnsier," R. Marcille,’’’ L. Menncchet,'® 
R. Morrell,'^ P. Nicolardot and L. Clement,'^ A. Paul,'" C. Piest,^" 


30 , 295 Anon Furl) Ztx 1915, 20 , 715, ahst C A 1915, 9 , 1818 Chein 
Trade J , I<V1) 4, 191 1 ; ahst J .S C. I. For processes of de-odorizing turi)en- 
tinc substitutes, etc, see F Ileber, F P lODOl, 1903 Anon Ann. Fals. 
1917, 33 F. Marre, (Vnie Civd 1905, 47 , 205 M Bottler, Chim Ind 
1913, 522 

1 F (irossinanu, Farbe u back, 1919, 131, 113, 151, 193; abst. Chem 
•Zeiitr 1920,91, II, 131,370 

2. Bull soc Chun Beli; 1908, 22 , 389. abst J S C 1.1908,27,1122, 
C. A. 1909, 3 , 382 vSee also H Her/.feld, Z olTeiitl. Chetii 1903, 9 , 454, 
J S C. I 1904, 23 , 274 

3 Chein Weekbkul. 10 , 120, abst C A 1913,7,3223 

4 Aiudyst, 1890, 15 , 105, abst Aincr Chem. J 1890, 12 , 102, Wag. 
Jahr 1.^90,36,735 

5. Analyst, 1909, 34 , 118, 1910, 35 , 112, abst J S C I. 1909, 28 , 
482, 1910, 29 , 438 

0. Chem ZtR 1910, 34 , 043, 057, abst C. A 1910.4,3134 
7. Apoth ZtK. 1914. 29 , 785, 797. abst C A 1914,8,951 
8 J. A C S. 1908, 30 , 420, See also H Shrewsbury, Analyst, 1911, 36 , 
137; abst. C. A. 1911,5,2173 

9. Chem. Ztg 191 1. 35 , 52, abst J S C I 1911.30,141. Sec also 
J. S. C. I 1910, 29 , 903 C. Ciriinaldi and b. Prussia, Chem. Ztg. 1913, 37 , 
057, 1123; abst C A 1914, 8 , 1077 AnualK Chem Appb 1914, 1 , 324; 
abst. J. S C I 1914, 33 , 004 Chem Ztg 1914, 38 , 1001; abst. C A. 1915, 
9 , 248 vSee also C. A. 1914, 8 , 281 4 

10. Chem Ztg. 1909, 33 , 285. 900, 978. abst C A 1910,4,1230. Chem 
Ztg. 1912, 36 , 413, 421, abst. J. S C I 1912, 31 , 444, C A 1912, 6 , 2521; 
Wag Jahr 1912,58,11,302 Mitt Kgl Matehalprufung.samt, 31 , 155, abst 
C. A 1914, 8 , 1004. Chem Rev Fctt Harz. Ind 17 , 0, abst C A 1910, 
4,1541. Sec also G Fendler, b Frank and W vStruber, Zts. Nahr Genussm 
19 , 373, abst. C. A 1910, 4 , 1803 

11. J Ind Kng Chem. 1910, 2 , 389, abst. J S C I 1910,29,1214. 

12. J. A. C.S 1904, 26 , 981; abst J vS. C I 1904,23,913. 

13. J pharm. chim 1912, 6 , 484, abst J. S. C I. 1913, 22 , 34. 

14. Ann Chim. analyt. 1900, 14 , 417, abst. J S. C I 1909, 28 , 1260. 
Repert. pharm. (3), 21 , 434; abst. C. A. 1910, 4 , 950. 

15. Ann. Fals. 5 , 241 ; abst. Bull. Soc Chim 1912, 11 , 702, C. A. 1912, 
6,2685; J.S C I. 1912,31,78:1. 

10 Bulb Fed. der Pharmaciens Sud. Guest et Centre. Jan. 1911, abst. 
Repert. pharm (3), 23 , 209, C. A. 1911, 5 , 2977. 

17. J. vS. C I. 1910, 29 , 241 , abst C. A 1910, 4 , 1604. 

18. Compt. Rend. 1909, 149 , 572; abst. Bull. Soc. Chim. 1910, 7 , 105; 
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F. Richardson and J. Whitaker/ P. vander Widen, - have to do 
primarily with methods for the estimation of benzene and petro- 
leum residues. Alcohol,’ rosin/ varnish spirits,-’ solvent naphtha, 
and “first runnings,’’^ are not infrequently found. Determina- 
tion of the refractive index/ rotatory power,'' acetic acid solvent 
power,'" miscibility curves," and bromine absorption, W have been 
found useful in certain instances. Additional methods have 
been proposed by C. Blarez,” M. Bottler,'' N. ClierchetTsky,''’ 
L. Clement,"’ (C Frankforter,''' W. (jeer,''' A. Haemmelmann,''' 


J S, C I 1909,28,1147.0 A 1910,4,1511 Hull Soc Cliiin 1910, 7, 17;i 

19 J Iiul Hug Chem 1909, 1, 2(11 , ahsl C A 1909, 3, 2.175 

20 Clu'in Ztg 1912, 36, 19H,ul)st J S C I 1912.31,2:19,0 A 1912, 

6 , i;i7:i 

1 J vS 0 I. 1911, 30, 115, abst 0 A 1911, 5, 2i;i7 Sir also H 

Annstroiig, J S 0 1 1882, 1, 478 1' Riohardson and J Ilowoii, J S 0 1 

1908, 27, abst 0 A 1908,2,2872 

2 Pharrn Weekblad, 1911, No :15. abst Perfnmcrv and P'ssiiitial ^ 

OilRec 1911, 2, 25(), J S 0 I P.)l 1. 30, i:i9(i. 0 A 1912, 6' 1810 Pharin 

Wcrkblad 1911, 48, 1020, abst 0 A 1911,5, ;1719 

:i R Massy, Rev chini md 22, 285, abst 0 A 1912, 6, .'102 

4 H Delfour, Hull des Travaiu, vSoc Phann Hordeaitv, 191 1 , ;i7;i, 
abst Hull dcOommeree, 1911,39, 501, J S 0 I 1912, 31, 

5 1) Ilolde, Ohem Ztg 191.4, 37, 010, abst J S 0 I 191.4,32^589 

0 A Krieger, Ohem Ztg 1!)10, 40, 172, ai)st J S 0 I 1910, 35, 

740, 0 A 1910, 10, 2040 See also H ller/fcld, Z OITent Ohem 190.4, 9, 
4.54 

7 H. WollT, Parbeii/A, 1912, 17, 1492, abst Ohem Zentr 1912, 83, 
1,19.40,] S 0 I 1912.31,092,0 A 1912, 6, .419:1 Farben Ztg 17,1.5.5.4, 
abst 0 A 1912,6,4189 Phann Ztg 58, 288, abst 0 A 1914,7,288 

8 t'tz Ohem Rev Fctt u Bar/ Ind 1905, 12, 99, abst J. S. 0 1 
1905, 24, .502 

9 L Raby, Ann Ohim anal a])|)l 1905,10, 140, abst Ohem Oentr 
1905, 76, 1, 1471 , J *S 0 I 190.5, 24, 0.S2 

10 P Squire and 0. Oames, Phann J 1902, 68 (1008), 512, abst 
J S 0. 1.1902,21,929 

11 M V'ezes, Oompt rend 1909, 150, 098, abst 0 A 1910,4,100.5, 
4144 See also K bouise, O^mpt rend 1909, 150, .520, abst 0 A 1909, 

3, 2781 H. Herzfeld, Ohem Ztg 1909, 33, 1081, abst 0 A 1910, 4, 1005 
J Marcusson, 0 A 1910,4, 12.40, 1.511 

12 W Vaubcl, Pharm Ztg 1900, 2.57, abst Wag Jahr 1900,52,11,120. 

14 Ann Ohim analyt 1911, 16, .428, abst 0 A 1912, 6, .402. For 
temperature of niiscdjility with aniline see also J S 0 I 1907, 26, 9.42, 1909, 
28, 892,1910, 29, 4:i8, .501. 

14. Ohem. Rev. Fett. Harz Ind 18, 108, 144, 100, 18.5, 214, 242, 207, 
288, abst. 0. A 1912, 6 , i:472. 

15 Mat. Grasses 1910, 5, 29, 284.4, 2878, 2908, 2940, abst 0 A 191.4, 

7, 1100., 

10 Mat. Grasses, 2, 1.505, 3, 1070; abst 0 A. 1910, 4, 100 

17. J A, 0 S. 1900, 28, 1407, abst J S 0 I 1900, 25, 1107. 

18 IJ. S. Dept. Agri. Forest Serv. Oirc. 152; abst 0 A 1909, 3, .482. 

19. Ohem Ztg. 1914, 37, 1124, abst. 0 A. 1914, 8, 1077 
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( 

H. Herzfeld/ C. Holley, ^ E. Louise,® S. Suentola,^ F. Utz,® Veitch 
and M. Donk,® M. Vezes,^ W. Witt® and others^ containing * 
relatively unimportant modifications. 

Cellulose Nitrate Lacquers, Varnishes and Bronzing Liquids. 
The development of the art of protecting surfaces by the appli- 
cation therqto of some form of nitrocellulose in solution, had its 
first inception in the “ether glue” and “sticking plaster” of the 
pharmacists, and the “collodion combinations” of the earlier 
photographers, these two arts gradually converging durmg the 
latter half of the past century into the present industry of modem 
’ pyroxylin lacquers. 

The subject matter of this Section Two (see p. 2380) and 
included fii pp. 2372-2599, consists of the following topics: 

1. Collodion lacquers, and the earlier attempts to utilize 
fluid nitrocellulose combinations (2373-2577). 

' 2. Celluloid lacquers, where one constituent was present in- 

ducing thermoplasticity (2377 -2381). 

3. Amyl acetate pyroxylin lacquers (2581-2585). 

4. Bronzing liquids, gold paints (2585-2586). 

3. " Imitation gold leaf of nitrocellulose and bronze; Oriental 
tissue (2386 -2588). 

6. Mother-of- Pearl; nitrocellulose nacreous combinations 
(2588-2590). 

7. Pyroxylin-resin lacquers; gums, resins and oleoresins with 

1. Zts OITentl. Chem. 1904, 10, 382; abst. Chem. Centr. 1904, 75, 
II, 1770; J.S C. 1. 1905,24, 108. 

2. 17th Ann Rep. N. Dak. Agr. Exp. Sta. pt. II, 1906; abst. C. A. 
1907, 1, 480. 

3 Compt rend. 1910, 150, 526; abst. J. S. C. I. 1910, 29, 438. 

4. Pharni. Zcntrahalle, 55, 2; abst. C. A. 1914, 8, 985. 

5. Chern. Rev. 1900, 102, 399; Farben. ^g. 1912, 17, 1208; Zts. Unters. 
Nahr. Genussm 1914, 27, 687; abst. J. S. C. I. 1914, 33, 1099. See also R. 
Eoehinc Chem Ztg. 1900, 633. 

0 U. S. Dept. Agri. Bur. Chem. Bull. 135, abst. C. A. 1912, 8, 2522. 

7. Bull, Soc. Chim. 1903, 29, (16), 896; abst. J. S. C. I. 1903, 22, 1106. 

8. Farben. Ztg. 14, 47; abst. Rev. Fett. Harz. Ind. 18, 253; abst. C. A. 
1909, 3, 3(X)9. 

9. Semi-Ann. Rep. Schimmel, 1910, 109. Bull. 253, Inland Rev. 

Dept. Ottawa, 1028, abst. J. S. C. I. 1913, 1028. Year Book. Am. Soc. 

Testing Materials, 1915, 428; abst. C. A. 1916, 10, 975. See also C. A. 
1914, 8 , 3503. N. Chercheffsky, Mat. Grass. 1910, 18. E. Coen, Annali 
Lab. Chim. Centr. detle Gabelie, 1914, 7, 99; Annali Chim. Appl. 1915, 3, 
372; abst. J. S. C. I. 1915, 34, ^1. J. Taus, Chem. Ztg. 1918, ^ 349; abst. 

J. S. C. I. 1918, 37, 554-A. J. CosteandL. Nash, Analyst, 1911, 38, 207; 
abst. C. A. 1911,5,2426. 
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cellulose nitrate; brush lacquers; staining of wood (2590-2594). 

<S. Nitrocellulose Electric Light Filaments (2594). For 
other artificial filaments, see pp. 2'h2 1-2655. 

9. Nitrocellulose incandescent gas mantles (2595-2597). 

10. Nitrocellulose applications in the electrical industries 
(2597-2598). 

11 Solid alcohol; travelers spirits; portable alcohol with py- 
roxylin (2598-2599). 

12. Other applications of the cellulose nitrate lacquers (2599- 
2600). 

Collodion Lacquers. The earlier combinations of this nature • 
embraced the solution of cellulose nitrate in volatile and hygro- 
scopic solvents — the only fluids known for this inirpoSe at tiiat 
time — being mainly mixtures of ether and ethyl alcohol. The 
mirror silvering composition of H. Void,' and the collodion com- 
binations of L. Cornides,^ S. Barnwell and A. Rollason,’^ K. Cheet-* 
ham and T. Southworth,^ A. Parkes,'* M. Pellen/’ II. Hoffman,^ 
J. Macintosh,^ P. Berard,^ and J. Childs’^^ were all described and 
patented before 1860. The silk lustering composition of R. 
Hands;’ ^ size of J. Thiebaut;’* flexile collodion of (1. Gerarcf;”* wire 
coating mixture of T. Morris, R. Weare and Iv. Monckton,*^ 
and the cartridge waterproofing composition of A. Johnston and 
L. Dow,’^ all contained cellulose nitrate dissolved in elher-alcohol. 
The uses of these protective coverings was necessarily limited, 
due to the rapidity of evaporation of the solvent j)ortion, as is 
indicated in the writings of F. Luchs,’“ A. vSax,’^ Bernhard,”^ A. 

1. Technologist, April, 1849; abst Dingl. Poly 1H49, 112 , 2:i7, Chern 
Centr. 1849, 20 , 445; Jahr. Chem. 1849, 2 , 47;i. 

2. H. P. 2(537. 1854. 

3. K. P. 945, 1859. E«P. 2249, 1860. See also Mon Sci 1362, 4 , 31) 

4. H. P. 653, 1857. 

5. E. P. 1366, 1868. E. P. 2359, 1855 

6. E. P. 2256. 1856. 

7. U. S. 18838, 1857. 

8. E. P. 1090, 1858. 

9. E. P. 1883, 1884, 1857; 639, 1858; abst. Poly Centr 18.58, 21 , 892; 
1859, 25 , 413. F. P. 35368, 1858, Wag. Jahr. 1868, 14 , 3.58, Mon Sci 1868, 
10 , 1041. 

10 E. P. 2295, 1859. 

11. E. P. 2417, 1860. 

12. E. P. 1721, 1860. 

13. F. P. 44902, 1860. 

14. E. P.2661, 1861. 

15. U. S. P. 35687, 1862. 

16. Dingl. Poly. 1862, 106 , 62; abst. Chem. Centr. 1862, 33 , No. 68; 
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Rollason/ H. de Briou,^ L. vSimonet,-^ F. Buttin/ Strolberger,“ ^ 
Despaquis,” and W. Griie.^ Paraffin,'^ benzine, '•* turpentine, 
boric acid'^ and shellac'^ are some of the adjuncts tried before ]8d) 
to lessen the distortion and increase the adhesiveness of the 
collodion film. 

Collodion lacquers have been employed as fuse strips,^^ 
coating wood,‘^ for waterproofing compounds and preserving 
metal work,”* as varnish for the base of artificial teeth, telegraph 
cables, fabrics, *'•» artificial flower manufacture, 2 " and preservation 
/)f vegetable parchments, together with the methods of tipping 
cigars with collodion of J. Harris*" and L. von Babo,*'^ and the 
processes of R. Winter, -•* F. vSpringmuhl,*'’ Persoz,*'’ and v. Monck- 


Poly. Centr. 1H():L 29 , 270 Chcm Tech Mitth 18(;2-();L3G 
17. K P. 222, \m. 

18 Dingl Poly. 18()4. 171 , 2:i(), N. Repert Pliarm 12 , 440; Chem. 
tech Mitth. 18«:M, 48, Phann Centralh 1 801, 3 , 500; Poly Notizbl. 
1«63, 18 , 881. Wag. Jahr. 1808. 9 , 050; Poly. Ceiitr. 1804, 30 , 410; Chem. 
Centr. 1804, 35 , 51 1 ; Chem Tech Rep. 1808, 2 , II, 51 . 

1. K. P 1057, 1808; 2143, 1801 

2. K. P.8104, 1804. 

8. jii P.750, 1804. 

4 Arch Fharm (2), 117 , 274, Wieck’s Gcwerheztg 1805, 14, abst. 
Chern Centr 1804, 35 , 902 

5 Les Moiides, 1870, 22 , 018. Reb hebd de Chini 18/2, No. 30 
Amer Chemfst 1872, 3 , 105, Poly Centr 1809, 35 , 017; Gcwerbeb. 1809, 
192; vSchweizer Poly Zls 1809, 104, Am J Pharm 1809, 41 , 870. Chem 
News, 1809, 19 , 272 

0. F P 80002, 1809. 


7. Iv P 8002, 1800 

8. L. Luther, U vS. P 71189, 1807 

9 H Wildman, U S P. 91898, 1809 
10. H Libbey, II S P. 48187, 1805 

11 Iv Tschcuschner, D R P 14025. abst Wag Jahr 1801.7,948. 

12. J McClelland. U vS P 90182. 1809, 105828, 1870, K P.2785, 1807. 
18. J. Rabcix'k, W Leonard and K Crane, U S P. 130958, 1878 ^ 

14. R Boettger, Iv P. 3842. 1878 See also Chem Centr. 1879, 50 , 
750; Jahr. phy.s. Ver Frankfurt a, M 1877-78,28 
15 A. vStarr, V S P 158188. 1871 

10 W CunlilTe. K P 2802, 1878 A McDougall, Iv P. 8828, 1891. 

17. T Forster, K P 8178, 1871 , r * 

18. F. Lambert. Iv P 759, 1878 L Merriam, h P. 8888, 1885. A. 
Schanschiff, H P 5202, 1885. A Meygret, U S. P 7.%170, 1904 

19 C Townsend and A Rollason, Iv P 2972, 1871 L Cavanaugh, 
K P 138180, 1919, abst J Soc Dyers Col 1920,36,20 

20 0. Fillion, U. S P 102798. 1870 
21. A. Fell. U S P 170800. 1875. 


22 . 

28. 


. S P 120098’. 1872 

n P K7‘>7 1.879’ .abst Polv Noti/.bl 1880. 35 , 158, J. A. C. S. 


1880, 2 , 108; Ber. 1880, 13 , 295. 

24. U.S. P. 104241, 1870. , 

25 Dingl, Poly. 1871, 200 , 224, Musterztg. 1871, No. lo, and No. 41. 
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hovcn/ arc indicative of the trend of development from 1S7() to 
ISSO. *t)uring this period, experimenters were working inde- 
fatigably in endeavors to lesseil the extreme contractility of 
nitrocellulose when dissolved in hnv boiling fluid combinations, 
but as yet, without a large measure of success. The “collodolith” 
of Schippang and Wehenkel,- appeared during this de^'ade. 

* From ISSl to 1S<)(), the accumulated knowledge and experi- 
ence are reflected in the greatly diversilie<l uses to which the 
collodion laccjiiers were applied as escanplilied in the suggestions 
of J. Cousins, A. de Pont,’ L. (iroth,'* H. Froedinan,'’’ L. h'aver,^ 
C. vSehmidt,^ F. Schmalz,'' H. Potter,”’ IC Dumas,” II. Abbot,'" • 
H. Aron,’'’ Chardon,” vS. Hahn,'-’ C. Laval,'" F. Moore, H. vSchulze- 
Rergc,''' A. Simpson,''-’ L. Mestaniz,"" T. Reinher/,-’ and L. Favre.'*'” 
Meanwhile interest in the development of Ihe ])yroxylin 
])lastics had been awakened, and the use of non-hygroscopic sol- 
vents as amyl acetate had been described, which had a natural* 
tendency to limit the application of the more volatile collodion 

Deut 1871, No 22, Poly Centr 1871, 37. (io!), Clu-iii Tech Mitth 

1870 71, lO.*), 1871 2, 47 Poly Centr 1872. 33, 827, J C S 1874, 2S, 
207; Wag Jahr 1872, 18, 810. Jahr Chem 1872, 25, 107.'). Sec aV,o Bull 
Soc Chun 1871, 16, 484, Jahr Chem 1871,24,1111 

20 Dent Ind/.tg 1807, o, Wieek’s (»ewerbe/tg 1807, 00, Poly Centr 
1807, 33, 108, Chem Tech Rep 1807. 6, 1, Oo 
1, P P 808.54, 1870 

2 I) R P 0800, 1870, ahst Chem Ztg 1880, 4, 111, Jahr Chem, 
1880. 33, 1410 

4 K P. 8.51. 1880. 

4. Iv. P. 48.4, 1887 
.5 K P. 1.504, 18,8.5 

0. F P 100.50, 1880, abst J S C. 1 1887, 6, .5.50 

7 V S P 41.5100, 1887 

8 1) R. P .44020. abst Indiistbl 18,80. 14.5. Chem Ind 1880. 9 , 12.5, 
Chem Tech Rep 1880, 25, 1. 1-57 

0 US P 41.424.5, 188^. 

10. K P 14171, 1888 

11 K. P 12111, 1887; abst J. S C I 18.87, 6, 020, 188,8, 7, .547, .540. 

12 r. S P .410112, 1884 
14. F. P 2044, 1882 

14. Bull vSoc Franc Phot 1881, 27, 10 

15. FP. 4.4, 188.4 

10. U S P. 242447. 1881, abst J A C S 1881,3,100 
17. U S, P 284070, 1884. 

18 U. S P 28.4424, 1884 
10., F P .5444, 1884 

20 F P .5074. 18a4 

21 U S P 417284, 1880 Luxemb. P 840, 1887 F P 0.547, 1887. 
Belg P 77.400, 8111.5, 1888 Ital. P 21840, 1887 Aust -Hung P 22410, 
49212, 1887. 

22. F. P. 18010, 1889. 
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lacquers to specific purposes where solvent hygroscopioity and 
extreme contractility were of minimum import. The decade 
therefore to 1900 was devoid of the research in this field which 
had characterized the previous periods. The lacquer composi- 
tions of W. Wise/ A. McDougall/ R. Biev/end/ E. Breuer/ C. 
King and R. Jellicoe/ T. Schlumberger/ E. Bronnert and T. 
vSchlumberger/ Dubell/ C. Rott/ C. Henry/® P. Leder/‘ and 
A. Wolkersdorfer*^ typify advancement and indicate the scope of 
application. 

, From 1901 to the present time, the true collodion lacquers 
have, in a large measure, been superceded by the celluloid and 
pyroxylin, lacquers except for specific purposes. Among these 
may be recorded the activities of h. Chischin,^'’ Akt.-Ges. f. Anilin- 
Eabrikation,'^ C. Gould, Pontite, Ltd., and S. de Pont,^® Wickels 
Metalpapierwerke,'’ A. Tolmer and A. Rochereau,’® F. Matas y 
Rodes,'® E. Milo and E. Richardson,^® C. Lubeck and M. Payet,*^* 
H. Mann,^^ H. Bindewald,’^’’ A. Chaplet,^^ M. Anthes and E- Lloyd, 

1. K. P. 3770, 1890. 

2. ' K. P. 8823, 1891 ; abst. J. S. C. I. 1891, 10 , 587; 1892, 11 , 475. 

3. K. P. 14802, 1894. 

4. Bcr. 1891,24,544. 

5. F. P. 24695, 1893; abst. J. S. C. T. 1894, 13, 89; 1895, 14, 98, 109. 

0. Bclg. P. 128822, 1897. 

7. U. vS. P. 573132, 1890. K. P. 68.58, 1890. D. R. P. 93009 

8. Neues Krfind. Krfahr. 1895, 23 , 305. 

9. E. P. 9737, 1898. 

10. K, P. 20092, 1899. 

11. U. S. P. 636818, 1891). 

12. Ber. 1894, 27 , 815. 

13. E. P. 18599, 1903; abst. J. vS. C. I. 1904, 23 , 713. 

14. D. R. P. 161213, 1903; ab.st Chem. Centr. 190.5, 76 , II, 663. D 
R. P. Anni. A-23064: abst. Kunst. 1913, 3 , 420. E. P. 9962, 1904; abst 
J. S. C. 1 . 1905, 24 , 248. E. P. 17953, 1913; ab?^ C. A. 191.5, 9 , 388; J. vS. C I. 
1914, 33 , 8.38. E. P. 3.396.54, 1904. E. P. .349884, 1904; abst. J. S. C I 
1905, 34 , 855. E. P. 4010,34, 1913; abst. J. S. C. I. 1914, 33 , 93; C. A. 1914, 
8, 2482. Bclg. P. 259073, 1913. Aust. P. 249,52. 

15. E. P. 24.525, 1902. 

16. E. P. 3826, 1904; abst. J. vS. C. 1. 1905, 34 , 281. 

17. E. P. 1348,5, 1904; abst. J. Soc. Dyers Col. 1904, 20 , 191; 1905, 21 , 
49, 191. 

18. E. P. 329854, 1903; abst. J. S, C. I. 1903, 22 , 1044. 

19. E. P. 349782, 1904; abst. J. S. C. 1. 1905, 24 , 734. 

20. E. P. 20874, 1900. 

21. F. P. 400907, 1908. 

22. U. S. P. 7007&3, 1902; abst. J. vS. C. I. 1902, 21 , 1074. 

2,3. E. P. 356444; abst. C. A. 1907, 1 , 511. D. R. P. 170059; abst. 
Wag. Jahr. 1906, 52 , II, 549. E. P. 15912, 1905. 

24. Rev. gen. chim. 1908. 11 , 314; abst. C. A. 1009, 3 , 1693. 
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Ud.,* Iv. .Degorcer Soc. Weiluc et Ck,^ P. Oemain,^ A. Payne,’' 
k Zambuhl and H. Hall,« P. Whalen and C. Whalen, ^ F. Tiller, 
0. Benzinger and R. Meyer,** J. Ludwig,** N. Honi stein,*" K. 
Tanimura,” F. Rawson and Knight & Co.,’^ C. Schroeder, L. Levi 
and A. Lasche,*® Soc. Dellanoy et Bonte,*^ K. Podszus,'^ L. Wolf 
and E. Buchner, H. Soar,*^ and the Soc. Anon, de Traitinents 
Chimiques.** To-day, except in relatively unimportant fields, 
the collodion lacquers with alcohol-ether or equivalent low boiling 
solvent, have been superceded by tile pyroxylin lacquers or 
celluloid varnishes. 

Celluloid Lacquers. The decreased contractility of the 
plastic cellulose nitrates adniitteil of the use of low boiling solvents 
without the disadvantages experienced with the nitrocottons 
in the absence of plastifying agents. G. Pigott in 1S()7 lacquered 
wire with parkesine;*'' J. Drinkwater*^" employed xylonite varnish 
as a cement: Raudnitz advocated celluloid cement in photog- 
raphy;^* H. Parkes added carbon tetrachloride along with the 
camphor while H. Reichenbach*'* preferred fusel oil. As a class, 
these lacquers have greatly increased adhesiveness as com|vired 
with the collodions, and in addition- of course-— are highly thermo- 


1 K. P. 24214. l‘K)7. abst J S C I PM)8, 27 . r)!>2 

2 F. P :}77():i9. 1907; abst Mon vSci 1909,71,28 
;i K. P 26409, 1908, abst C A. 1910, 4 , 1552. 

4 Bclg P 186058. 1905. 

5 K P. 2^4115. 1907, abst J .S C. T 1909, 28 , 88:1 

6 K. P. 14880, 1909, abst C A 1911, 5 , 2:189 

7 K P.8022, 1909; abst C A 1911,5,218 

8. F. P. .881195, 1907; abst J vS. C I 1908,27,81 Iv P.18410,1907 

9. F P 871688, 1900 

10 First addition, Oct 10, 1910, to F P.429100, 1910, abst J S C I 
1911, 30, 1208, 1310. 

11. F. P 24129. 1912 * 

12. E. P 10928, 1911. 

18 U vS. P. 951,582, 1910, abst. C. A. 1910, 4 , 1515. 

14. F. P. 4.30601, 1911; abst. Mon. Sci. 1913, 79 , 24. 

15. E. P 3118, 1912, abst C. A. 1914, 8 , 2611. 

10. Zts. physik. Chem. 191.5, 89 , 271; abst. Cbem. Zentr. 1915, 86 , I, 
1292 

17. E. P. 134100, 1919. 

18 F. P.4802.30,1916, abst. C.A.1917,ll,1276;J.vS.C.I. 1917,36,132. 

19. E. P. 31.57, 1867. 

20. 1!. P. 2625, 1872. 

21. Phot. Corresp. 1889, .509; abst. Chem. Tech. Rop. 1889, 28 , II, 156. 

22. U. S. P. 205337, 1882. F. P. 132495, 1879. Belg. P. 56230, 1884. 
E. P. 1866, 1879. D. R. P. 10210; abst. Dingl. Poly. 1880, 238 , 262; Chem. 
Ztg. 1880, 4 , 684; Jahr. Chem. 1880, 33 , 1369. 

23. U. a P. 417202, 1889. 



2578 


TECHNOLOGY OE tIELLULOSE ESTERS 


plastic. The Mercurine Manufacturing Co. patented^ a com- 
bination of graphite, celluloid and mercury (?) as a lubricant; 
W. Carpenter described^ a* celluloid waterproof material for 
paper impregnation; J. Mayer added’’ essential oils as lavender; 

C. Claus^ decreased the inflammability of the zylodine (ebumam) 
by the addition of basic magnesium salts. Venice turpentine,^ 
pigments and dyestuffs,’’' acetic acid,^ acetone,*’ magnesium 
chloride,’’ shellac,”’ calcium chloride,” gelatin,’^ methylated spirit,’^ 
copal,” amyl acetate,”* ethyl acetate,'” acetone and wax,” linseed 
oil,” oil of cedar,'” /^-nitrotoluene,-”’ vinyl esters (acetate or chlor- 
acetate),*^' amyl formate, ethyl butyrate,-^ methylethyl ketone,^*' 
castor oil,^' Canada balsam, oil of juniper, benzoin,” and alumi- 

I D. R. P. 7859; abst. Wag. Jahr. 1880, 26 , 824. 

2. U. S. P 253840, 1882 

3. L). R. P. 12778; abst. Wan Jahr 1881, 27 , 943 

4. K. P.3072, 1881; abst J S. C 1 1882,1,201. 

5. Cie. gen. de Chromolithio, K P 100, 188^1 1) R P 27031, 1883 

0 Iv. Andres, Proc. Amer Pharin. Assoc 1892, 40 , 541; Zts. Oest. 
Apoth. Ver. 1892, 314; Uhland’s W T 6 , 447, Met. Arb 18 , 403, Chem 
Tech Rep. 1892, 31 , 1, 130. 

7. J. Bourmumcau, !•'. P 21901, 1893. 

C Buchheister, Pharni Centralh 1899, 41 , 020, Amer Pharm Assoc. 
1900, 48 , 542. 

9 L. Russy, H. Philippe and P Bussy, Iv P 27534, 1897. 

10 A Purse, K. P 25075, 1890, abst. J S C I. 1897, 16 , 924 

II H. Beau, P P 322457, 1902 

12. P. Alary-Ruelle and A Choisy, P. P 328.357, 1903. 

13 J. Bonnaud, P P 8003, 1901 , abst J S C I. 1902,21,487. 

14. J. Bonnaud U vS P 097790, 1902, abst. J vS. C I. 1902, 21 , 025 

D. R. P. 180489; abst Wag Jahr 1907, 53 , II, 405, Chem Ztg Rep 1907, 

31 , 92; Chem Ind. 1907, 30 , 87 Can. P 78060 Aust P. 27202, 1906. 

Belg P. I592(K), 1901. Norw P 10823, 1901 

15 S. Hobday, P P 10110, 1904 vSee also Kunst. 1919, 9, 209 

16 Akt Ges f. Aiuliii-Pabrikation, Aust P 249.32, 1900; D. R. P 
161213. 

17. M Priedlander and P Tuebbeu, lv<.P 23517,1909 

18 J. Mendess, P. P 12128, 1912 P. P 4.39048, 1913, abst. C. A 

1915, 9, 156 

19. C. Pounds, U S. P 1 146336, 1915; abst. C A 191.3,9,24:32. 

20. Dusseldorfer Celluloid-Pabrik Ges , P. P 15945, 1911. 

21. Chem. Pabr. Griesheim-Plektron, p. P. 1.3271, 1914 

22. Triplex Safety Glass Co , p. P. 1.3386, 1913. New Zeal. P. 34746, 
1914. Can P. 169:308, 169470 The “non-scatterable” glass of P Mascart 
(U. S. P. 1.342267, 1.342268. C A. 1920, 14 , 2247) is similar. 

23. P. Pommier, P. P 43,3417, 1910 

24 H Dittmar, P P 2064, 1911. D. R P. 266381; abst. q A. 1914, 
8,2041. 

25. P. Woolldrldge and A. Pox, P P. 10.31:37, 191(), abst C A. 1917, 
ll,2267;J.vS.C.I 1917,36,544. 

26. A. Chri.stiansen. P. P. 29026, 1913. 

27. 0. Pgner, U. S. P. 1202495, 1916; abst, C, A, PUT, U, 210. 
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num* and ferric oxide^ comprize the essence of subsequent inven- 
tions for the production of celluloid laccjuers intended for specific 
purposes. 

H. Liittke^ substitutes nitroglycerol for camphor in lacquer 
formation, but probably this idea never passed beyond the patent 
issuance stage. The celluloid lacquers more recently liave been 
advocated for the coating of fabrics* and balloon envelopes,'’ 
weatherproofing of tiles, waterproofing of cartridge cases,’ 
cements for leather** and ebonite,'-* appl>iiig designs to windows"* 
and other smooth surfaces,** the frosting or graining of a base 
surface,** and for the glazing of tiles,*'"* painting books,** preserva- 
tion of eggs,*^ match heads,*** perfumed blocks*’ and the coating of 
metals.*^ 

In furniture*''* and other polishes, *'* enamels,*^* and the protec- 
tion of mirrored surfaces,** celluloid lacquers have been extensively 
employed. P. Majorana,*^^ C. Tissier and P. Magnier,-'* J. Bell 
and II. Vollin,***’ C. Dreyfus,*® and A. Huck and L. Fischer*’ have 

1 J licll and H. Volim.l* P 470092, 191.4, and addition 197)20 tluicto 

2. J Adkr, IJ. S P 1 I ITOOO, 1915, ahst C A 191.5, 9 , 24()0 

4 F P. 249.5.5, 1902, abst J S CM 190.4,22,418. , 

4 N. Tomau, K P 1079.5, 1<S99 

.5 H Hoeniej>, Ciuinmi-Ztg 191 1, 25 , 1281 , abst J S C I 1911,30, 
797, C A 1912,6, 12.40 S Groves and T Ward, K P 141094, 191H, abst 
C A 1920,14,227. sSce F. P. 1280.59, abst. C A 1919,13,4028. 

0, M. Storp, F. P. 7.501, 1901 

7. F Oliver, \i V 11000, 1894, 17747, 1894 

8. P. Couille, F. P 4.58048, 1912, abst C A 1914, 8 , 2277, Kunst 
1914, 4, 14 

9 F P 1207.5, 1915, abst C A 1917,11,281 

10 F Mitchell, F P 9242, UMj5 

11 K. Fournier, F. P. 2.4000, 1911 

12 R McQuitty, K P. 11014, 1914 

14 P. Thomsen and W van Dam, P 8880, 191.4 

14 II. Warne and C Godfrey, F P 0.404, 1914 

I. 5 II Jenie, F P 2145, 19fl. 

10 I Carre, F P. 117, 1908 F Ilmierbem (D .S P 80.5400. 190.5) 

finishes wooden articles with a mi.xtiire of copal, gum para, and celluloid 

17 I Filertsen, F P 14994. 1904. I S P 82.5208, 1900,97.540.5, 1910. 

18 G Klose, V vS P 8^58000, 1907 II Babis, U S. P, 1.4.40421, 1919. 

19 vS. Strauss, D R P 279127, 1914. abst C. A. 1915, 9, 1127. 

20 R Besel, F P. 4.59187, 1914 S Zambuhl, K. P. 14880, 1909. 

21 B Vient, U S P, 12.51710, 1918. abst C A. 1918,12,704. 

22 II Miller, U S P 021400, 1899 

24 U S. P. 127.5004, 1918; abst C A 1918,12,20.5.4. 

24 F.T. 420941, 1902, ai)st Mon Sci 1904, 59 , 124. 

25. F P. mm, 1914. 

20. F. P. 17045, 1891; abst J. S C. I 1891, 10 , 87.4, 1040, 1892, 11 , 
29, 40 

27. F. P. 17411, 1902.. vSee "Ago” Lederkitt Indust.-Ges. m. b H. 
Aust. P. Anm. 1447, 1912; abst Chem. Ztg. 191.3, 37 , 799. 
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described special methods of celluloid lacquer usefulness. F. 
Koetsch^ has described the dangers of intoxication through the 
use of these lacquers, and M. vSchalP has detailed a comprehensive 
review of the art as a whole. 

Amyl Acetate Pyroxylin Lacquers. In 18S2 J. Stevens^ 
patented*” the use of amyl acetate in conjunction with pyroxylin, 
and the next month appeared a nitropaper varnish with amyl 
acetate as an ingredient.^ In 1884*’* and the succeeding year,’ 
W. Wilson and J. Storey'gave a clear description of the principles 
underlying the solution of the cellulose nitrates in amyl acetate 
menstrua, and thereby contributed signally to the subsequent 
development of this important industry. F. Crane in a series of 
patents,* together with his father-in-law, R. Hale,** laid down 
by patent description the principles of present day pyroxylin 
lacquer combinations. Their chemist, W. Field, patented propyl 
and butyl acetates for this same purpose,*** and much litigation 
resulted. H. Trimble,** E. Todd,*** G. Buchner,*** A. Finger and 
W. Menzel,*^ and the Celluloid Co.**’ followed with manufacturing 

* 1. Munch, nied Wochschr 1915, 62 , 1567, abst. C. A. 1916, 10 , 1103. 

2. Kunst. 1911, 1 , 202, .361, 391, 411; 1916, 6 , 141, 157; abst. C. A. 
1916,10, 1330; 1917, 11 , 1310. 

3. J. Helen, Belg. P. 26342S, 1913 H. Marquardt, D. R. P. 12769, 

1880. 

4. U. S. P. 269340, 1882. 

5. Cie. Generale de Chromolithie, D. R. P. 27031, 1883; abst. Ber. 
1884, 17 , 246; Wag. Jahr. 1884, 30 , 1201 . E. P. 466, 188:1. 

6. K. P. 6051, 1884, abst. J. S. C. I. 1885, 4 , 289; Bull. vSoc. Chim. 

1885, 44 , 342; Wag. Jahr. 1885, 31 , 1 140 U. vS. P. 2945.57, 1884. 

7. K. P. 491, 4668, 1885. U. S P 340026, 1886; abst. Chem. Ind. 

1886, 9, 126. 

8. K. P. 49,54, 1887; 12684, 1890, 3345, 1891 U. S. P. Appl Ser. 
No. 246852, 1887. See also Phot Corrcsp. 1889, 26 , 295, 313; 1892, 29 , 
407; Kder’s Jahr. Phot. 1890, 184. ChetUi-Tech. Rep. 1893, 32 , II, 171. 

9. K. P. 5,586, 5791, 7:176, 7,377, 11281, 1887, abst. J. S. C. I. 1888, 
7 , 3.30, ,392; Chem. Tech. Rep. 1888, 27 , II, 129; Chem. Ztg. 1888, 12 , 1145. 
U. S. P. Appl. vSer. N6 246852, 1887. U. vS. P. 471422; abst. J. A. C. S. 
1892, 14 , 77. Aust. P. 17684. Belg. P. 78913, 1887. F. P. 184548, 1887. 

10. E. P. 15771, 1887; 15772, 1887; 8253, 1887. U. S. P. 381354. 1888; 
abst. J. A. C. S. 1888, 10 , 118 See also J. A. C. S. 1893, 15 , 140; 1894, 16 , 
487; abst. Wag. Jahr 1894, 40 , 11,34. See Air Board vSpecification D. 8, 
December 1917. 

11. Am. J. Pharm. 1898, 70 , 54. Jahr. Chem. 1886, 39 , 1297. 

12. U. S. P. :384005, 1888 ; 428654, 1890 ; 450264 1891; 483701, 1892; 
abst. J. A. C. S. 1890, 12 , 2,36. E. P. 6870, 1887. 

13. Bayer. Gewerbebl. 1888, 679; abst. Chem. Centr. 1889, 60 , I, 685; 
Jahr. Chem. 1889, 42 , 2835; Wag. Jahr. 1888, 34 , 1161. 

14. U. S. P. 363131, 1887. 

15. E. P. 682, 1890 abst. J. S. C. I. 1890, 9 , 231, 350. 
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details. The claims of J. Kder.* for priority in this field for Watcr- 
• house- appear not to be well grounded. 

The advantages of amyl acetate over all other simple solvents 
heretofore proposed are the high boiling point, low vapor tension, 
diminished solubility in water, absence of hygroseopicity (film 
blushing) and the ability to produce acceptable laeqwrs contain- 
ing a large proportion of non-solvent, especially ben/ene. Amyl 
acetate also imparts to nitrocellulose films in a high degree, the 
desirable properties of smoothness, gieat luster and liigh tensile 
strength. Immediately investigators turned their attention to 
the commercial exploitation in all the available avenues, of amyl 
acetate lacquers, the period 1S9() 11)00 bringing forth tliejmx'csses 
ofW. Kester,=' A. Seller,^ W. Cutler,'’ 1. Paget/’ vS. Bennett,^ 
J. vStevens,® Pouteaux," F. and 0. Jones,’" A. Latham and J. 
Nourbourn,” L.Bethisy andSoc. M.Roseet Cie.'-and H. Bentley.’® 

The next decade saw further .stibstuntial advances, in quality, 
diversity and ramifications, in the methods and refinements 
published by J. Daly,’'‘ Y. vSchwarz,’’ Transparent Cellulose Prod- 
ucts Co.,’® W. Bruckner,” F. Bernhardt,’® M. Bottler,’^ K. Clos- 
mann,‘'’"B. Buchstab,-’ G. Dosselman,-®C». Kraemer andKraemer 

1. DiiiKl. Poly 1881), 274 , .‘14 vScc lider’s Ausfuhrliclu's der Photo- 
graphic. 

2. Jahr. Chem 1889,42,2877 

8. U vS. P. 445528. 1891 

4 U. S.P. 470451; abst J A C S 1892.14,78 

5 K. P. 7688, 1892, abst J S C I 1892. 11 , 179. 728, 829 

6 K. P. 22187, 1898. V .S I' 507749, 1898 

7. K P. 12698, 1896 II. vS. P. 578714, 1897 

8 U. S. P. 559821, 1806, 59.58.5.5, 1897, 61.5819, 1898, 622727, 1.899 

9 Chemist and Druggist, 1896, 872; abst J S C I 1896, 15 , 228 

10 K. P. 17717, 1896. U S. P. .5,87211, 1897 

1 1 E. P. 15249, 1895. • 

12 F. P. 847808, 1904; abst J vS C. I. 1905. 24 , :i4-l 

18. U. vS. P. 69091.5, 1902; abst. J S C I 1902, 21, 488 

14 U. S P. 694946, 1902, abst. J S C. I 1902, 21 , 474 K P 5848. 
1902; abst. J. S C. I. 1902. 21 , 912. V. S P 707806. 1902. 

15. F. P. 820452, 1902. 

16. E. P. 11.505, 1902. 

17. D. R. P. 241820; abst. Wag Jahr. 1912, 58 , II. .509, J. S C I. 1912 

31 , 227. D. R. P. Anm. B-, 52888, 1909; E. P 1799, 1910. 

18. E. P. 20728, 1909; abst J vS. C I. 1909, 28 , 1246 

19. *1916 Lack und Finiisfabrikation, 1908, 180 Kunst. 1912, 2 , 9‘ 
1913, 3 , 461; abst. C. A. 1912, 6, 2544; 1914, 8 , 828 

20. U. S. P. 861435, 1907. E. P 8618, 1907. 

21. F. P. 407862, 1909; D. R P. 216307. 190t); abst. J. S C I. 1909, 
28 , 1320; Wag. Jahr. 1910, 56 , TI, 585; C A. 1910, 4 , 886. 

22. U. S. P. 893987, 1908. 
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& van Elsberg Ges./ A. Patat ct Cie.,^ H. Pearson,^ E- Ohr and 

O. vSchlegel,^ F. Rampichini/’ W. Vincent/’ A. Lnkacs,^ K. Wagis- ' 
hauser,'^ Genthiner Cartonpapierfabrik, G.m.b. H. Peters/® 

P. Girard/^ P\ Royle/’^ F. Hoppe/^ and C. Massmann/^^ 

Of the more recent refinements from 1911 to the present 
(1920) time*, may be mentioned the substitution of amyl acetate, 
either wholly or in part, by aldol as acetaldol,'^ cyclopentanone, 
cyclohexanone/® lactic esters (ethyl lactate) with xylene,’^ acetins, 
butyrins, benzoic acid, glycerol and glycol esters,’** ethyl acetate,’® 
neutral alkyl carbonates,’’” aliphatic ethylidene esters (ethylidene 
acetate, and diacetate), polymerized vinyl esters,”*^ acetophenone, 
nitrometljane, benzaldehyde, salicylaldehyde,^® metal resinolates,^^ 

1. U. S. V 942:^95, 1909. 1{. P. 11928, 1907; abst. J. vS. C. I 1907, 
26 , 1040 U. P. 20201, 1905; abst J vS C I 1900, 25 , 804. K, P. 379589, 

1907;al)st C A 1909,3, 1092 Aiist P 25570, 1900. 

• 2 K P 301954, 1905, abst J S C. I 1907,26,212 

3. E P. 5072, 1900, 17243, 1908 U. vS P. 927074, 1909; abst. J S. 
C. I. 1909, 28 , 905 

4. h\ P 303592, 1900, abst J S. C. 1. 1900, 25 , 8<)7. 

5 K. P 14580, 1910 ; 425:1, 1911, 7080, 1913 K. P 415945, 1910 

1). R. P. Anm. R-32001. 1911 

0.‘ Iv. P 21593, 1908, abst. J. S. C. 1 1909, 28 , 1208. K. P. :198203, 

1909 

7. 1{ P. 24587. 1900 

8. K P. 10222, 1912, al)st J vS C I 1913, 32 , 34; Kiiiist. 1914, 4 , 
37. Aust. P. Anm A 7597, 1909; abst Kunst. 1912, 2 , 310 

9 I). R P 237772, 1909, abst. C. A. 1912, 6 , 2008. Aust P. 72043, 

1910; abst. C. A. 1917, 11 , 102,3. 

10. K. P. 14293, 1910; abst. J vS. C I. 1911, 30 , 1 171. 

11. F. P 4.309.39, 1910. 

12. K. P.22311, 1910. 

13. D. R. P. 2.30013, 1910; ab.st. C A. 1912, 6 , 2012. 

14. D. R. P. Anm. M-40904. 

15. Du Pont de Nemours Powder Co, U. S. P. 12.34921, 1917; abst. 

J. S. C. 1. 1919, 38 , 319-A; C A. 1917, U, 2004. K. P 22022, 1912. U. S. P. 

1 135020, 1915; K. P. 240:i,3, 1914; abst J. S C.-I. 1915, 34 , 000, 9,50. 

10 Badische Anilm u Sod.afabrik . E. P 21308 and 23.554, 1912; U vS 
P. 1100790, 1916; abst. J. S. C 1. 191.3, 32 , 1021; 1916, 35 , 203. 

17. R. Grutcr, U. S. P. 119,507.3, 1910; abst. C. A. 1910, 10. 2040; J. vS. 

C. I. 1910, 35 , 1020. F P. 404617, 191,3; abst. J. S. C. I. 1914, 33 , 557. 

18. W. Plinatus, E. P. 10940, 191,3; abst C. A. 1915, 9, 2589; J. vS. C. I. 
1915, 34 , 793. 

19. S. Nitta, Jap. P. 32242, 1918; abst. C. A. 1918, 12 , 2259. 

20. Chem. P'abrik Buckau, Abteilung Dubois & Kaufmann, D. R. P. 
280,370, 1913; abst. C. A. 1915, 9 , 1,399; Kunst. 1914, 4 , 392; J. vS. C. I. 1915, 
34 , 500, Chem. Zentr. 1914, 85 , II, 1.371 

21. Chem. Fabrik. Griesheim-Elektron, D. R. P. 281373, 1912; abst. 

C. A. 1915, 9 , 1850. 

22. Chem. Fabrik. Gricshcim-Pllektroii, F. P. 474086, 1914; abst. 

J. S. C. I. 191.5, 34 , 724. 

23. Chem. Fabrik. Griesheim Elektron, D. R. P. 291299, 1915; abst. 
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Para mastic,^ castor oil,^ ethyl acetate and benzene,^ alco- 
* hoi,'* and acetanilid.® However, it is safe to say, that up to the 
present time there has been no substitute for amyl acetate in 
pyroxylin lacquers found that has been entirely satisfactory. 

The pyroxylin lacquers with amyl acetate as a base, have 
recently been advocated or employed for printer'V blankets,^ 
production of artificial corks, ^ waterproofing linen,'' hats,'" con- 
crete, plaster casts, and the formation of matches.''' For some 
of these applications, combination witn nitrated resins' ‘ or nitrated 
castor oil'" have been proposed. For paintinj;"' and letteriiiL^'^ 
on glass, processes have been described. 

The above indications for pyroxylin lacc(uer api)lieiition ha\’e 
been extended by L. Ulicnfeld,''' M. Ratignier and Soc. 11. Per- 
vilhac & Cie.,"* Zapon-Lack-Ges.,*" A. Felmer,-' A. Cohn,*” 0. 

J S C. I. 1916, 35, 698: addition to D. K P 290:>}-} Soc also 1). K. P. 
281877, abst Kunst. 1915, 5, 86 

21. J. Clarac, F. P. 439648, abst Kunst 1912, 2, 3)6. 

1. J. Rovira and H. Ahrlc, I'. vS. P 1153574, i915, abst C A, 1915, 
9,3119. 

2 (). Pickering, U. vS. P 1 196144, 1916, abst C A 1916, 10,2646 

3 S. Graves, U. S. P. 1121012, 1915 

1 F. Kniffen (F du Pont dc Nemours Powder Co ), P S P 1135026, 
1915,abstJ.vS.C. I 1915,34,606,0. A 1915, 9, 1517^ 

5 C. Arnold (F du Pout dc Nemours Powder Co \ 1. S P. 1 19.) 131, 
1916 Can. P. 179699, 1917; abst. C A. 1918, 12, 761 

6. A St. Armande,F. P.106375, 1916, abst J S C 1 1917,36,736 

7. F Fibs, U S. P. 1231141, 1917; abst J S. C. T. 1917, 36, 924 

8 L Pink, 1) R P. 240.563, addition to I ) R P 227918,1' P 2155, 

1911, abst. J. S C. I. 1911 , 30, 1376, 1912, 31, 67, Kunst 1911,1, 240 W 
Jack, F. P. 718, 1.S79. Suberit-Fabnk , D R. P 248602, 1911, abst C A. 

1912, 6,3516. 

9. A Zimmer,!': P.24006,1909,6519, 1910, abst J S C I 1911, 
30, 206 D R. P Anm. Z-70.52. D. R. P. 2427.86, 1910, abst _Zts ang 
Cliem. 1912, 25, 512. See Wickels Metall-papicr-werke, I'i P 131.85,1904 
10. Pearson’s Patents, L^ , F. P .5.323, 1912 
11 W. Bladen, U. S. P. 1021.569, 1912 

12. F. Rathgen, Ber 13te Hauptversammlung des deiitseli Gipsverciiis, 
1911, .50. abst. J. vS. C. I 1911, 30, 622. 

13. W. Mills and W Morgan, F. P. 18028, 1915, abst. J S C 1. 1917, 
36, 164; C. A. 1917, U, 1904. 

14. F. Taylor, U. S. P 1025217, 1912 

1.5. J.Tronel,D.R. P.273498, 1912, abst. J S C I 1914,33,700 
16 J. Kalhous, Swiss P. 72863, 1916; abst. C A 1916, 10, 2805 
17. I. Nemoto, Jap. P. 31446, 1917; abst. C. A. 1918, 12, 86. 

18. . F. P. 14483, 1903; abst. J. S C I. 1903, 22, 1.345. F. P. .592, 1907; 
abst. Chem. Ztg. Rep. 1908, 32, 73. F. P. 2998, 1907, abst J S. C. I. 1908, 
27,279. Belg. P. 25.5276, 1913. 

19. F. P. 431090, 1910. 

20. 1). R. P. 281265; abst. C. A. 1915, 9, 18.50; Kunst. 1913, 3, .396 

21. D. R. P. .30861.5, 1917; abst. Chem. Zentr. 1919, 90, II, 119; J. S. 
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Wawrziniok/ E- Koontz,^ E. Roggenkiimper,® H. Clarke,^ du 
Pont dc Nemours and Co.,\A. vSt. Armande,® E. Hesse, ^ H. 
Bindewald,* Badische Anilin u. vSoda Eabrik,® Act. Ges. fur 
Anilin Fabrikation,**^ P. Reidcl,‘^ J. and B. Galay,^^ A. Forster,^® 
H. Helbing and G. Pertscli,'^ J. de Froment,^^ A. Camnitzer,'® 
H. Wolf,^^ C. Massman,'’^ J. Uelpecli,'*'^ and F. Eehmann and J. 
Stocker.^*^ 

The details of cellulose nitrate lacquer formation and appli- 
cation have been recorded by E. Later, L. Clement and Riviere, 

( C. Hebing^’ and F. Zimmer^'* and M. Schall.^^ For the mechanics 
of lacquering, reference is made to the process of L. Chauviere.^® 


C. 1. 1019,38, 2h:{-A. 

22. Iv. V. 10420, 1001, abst J. Soc' Dyers Col 1002, 18 , 2G0 K. P 
8104, 1012, abst. J vS. C. I. lOlO, 32 , 511. P. P. 44170:i, abst J. S. C. I 
1912, 31 , 880. 

' 1. U. S. P 1141224, 1015. 

2. U. S. P. 1 1 18008, 1015; abst C A 1015, 9, 2001. 

3. D. R P. Alim R-31207. 

4. U. vS. P. 1300081, 1010, abst C A. 1010, 13 , 2443 

5. K. P. Appl 25404, 1010; abst. J. S. C 1. 1010, 38, 848-A. 

0 K P. 100375. 1910; abst. C A. 1017, 11 , 2005. 

7. ' D. R. P. 250020; abst WaR. Jahr 1012, 58 , 11, 508 K. P. 10708, 

1911. 

8. K. P. 15012, 1005. 

0. D. R. P. Anm. B. 08700, 1012, abst. Chem. Ztg 1013, 37 . 1571, 

10. D. R. P. Anm A. 23004, 1012, abst. Chem. Ztg. 1013, 37 , 1304. 

11. K. P. 21409, 1803. 

12. K. P. 1715, 1000, abst J. vS. C. I. 1009, 28 , 1103 

13. K. P. 24280, 1003, abst J vS. C. I. 1004, 23 , 184; J. S. Dyers 
Col. 1004. 20 , 73. D. R P 150825, abst. Wag. Jahr. 1904, 50 , II, 418. 

14. U. vS. P. 028403. 1890. K P. 25770, 1806. 

15 U. vS. P. 043401, 1000. 

10 \l vS. P 027200, 1800. 

17. Farbcn Ztg. 1920, 25 , 608, abst. C. A. 1920, 14 , 2092. 

18. I). R. P. 250421, 1010; abst. Chem. Ztg. 1912, 36 , 948. 

10. K. P. 441555, 1912; abst. Chem. Ztg. m2, 36 , 857. 

20. U. vS. P. 1185514, 1016; V. P. 471104, 1914; abst. J. S. C. I. 1915, 
34 , 187; 1010,35,747. 

21. Foundry, 1017, 45 , 103, abst C. A. 1917, 11 , 1312. Francke, 
Zts. Blechind 1888, 17 , 841. R. Gilmour and W. Dunville & Co. E. P. 
132996; abst. C. A. 1920, 14 , 358. Sec English Air Board Specification D. 
102, June 1018. I). 23. July 1918. 

22. Rev. chim. ind. 1013, 24 , 5; abst C. A. 1913, 7 , 1021. 

23. "Vergoldimg und Bronsicrung, 176.” 

24 Kimst. 1912, 2, 0. 16; ahst. C. A. 1012, 6, 2544; 1913, 7, 905. Kunst 
1013, 3 , 323; abst. C A. 1014, 8 , 582. Farber Ztg. 1918, 23 , 331 ; aUt. C. A. 
1919,13,2139. 

25. Kunst 1911, 1 , 201, 301. See also Kunst. 1912, 2 , 45, 71, 93; abst. 
C. A. 1012, 6 , 1372. 

26. Soc Anon. L’Hclice fntegrale, Anciens Etablissements L. Chau- 
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In the processes for the preparation of pyroxylin dip lac- 
quers, the methods of R. Bradford and G. Rawlins/ J. Perl" 
and with P. Herrmann,^ may be cited, while for the formation 
of bnish lacquers, the inventions of P. beder,* W. Love/ M. 
Kramer,® R. Lokesch,^ E. Bush,® Kraemer & van ElsberK,^ are 
indicative. The mechanical points are covered in the descrip- 
tions of E. Rosenberg,^® T. Davidson'* and Reliance Drying Room 
Co.'2 

Bronzing Liquids. In the application of powdered alumin- 
ium, copper and bronze and gold powders to metallic and other 
surfaces for protection and to enhance their beauty and utility, 
pyroxylin solutions of low viscosity— the so-called .bronzing 
liquids and Chinese and Japanese paints have been and are 
widely used. While H. Bessemer in 1S44*® described the use of 
finely divided metals as protecting media in oily menstrua, ])rol)- 
ably H. Hoffman'^ was the first to describe the combination of 
bronze powder with collodion for gilding purposes. The ideas 
of J. Eustace,'® J. Duffee,'® A. Towne,'^ and R. Peterson and E- 

viere, K. P. 118610, 1018; abst. C. A. 1919, 13, 195. DeVilbiss mIk Co, 
I). R. P. Anm. V-1039;i, 1911. J. Perl, F. P. 2;i:i727, 1893; abst Chein 
Rev. 1896 (42), 127. T. Taliaferro, U. S. P. 1318187, 1919; abst. J S C 1 
1919, 38, 916-A. 

1. E. P. 24132, 1896. For the E. Keller process, see D R. P. 220322, 
246505; abst. Zts. ang. Chem. 1910, 23, 864; 1912, 25, 1351; Chem Centr 
1910, 81, 1, 1309. 

2 E. P. 3557, 22455, 1893. D. R. P. 69350, 84150; abst. Wag. Jahr 
1893, 39, 1098; 1895, 41, 1021. 

3. E. P. 15327, 1894. The F. Bradley process for the coating of articles 

with bronze powder, is described in U. S. P. 995998, 995999, 1034761, 1088874, 
ab.st. J. S. C. I. 1912, 31, 802; 1914, 33, 408; C. A. 1911, 5, 2743. U. S. P 
1077239; abst. C. A. 1914, 8 , 264. D. R. P. 256651, 1911; abst. C. A. 1913, 
7, 1998. _ 

4. U. S. P. 974285, 191Cf. abst. J. S. C. I 1910, 29, 1371. 

5. E. P. 21535, 1904. For manufacture of bronze powder, consult 
Bronzefarbenwerke A. G., F. P. 289827, 1899, abst. J. vS C. I. 1903, 22, 150. 

6. E. P. 25362, 1902. 

7. E. P. 20037, 1898; abst. J. vS. C. I. 1898, 17, 975; 1899, 18, 96. 

8. E. P. 9624, 1895; abst. J. S. C. I. 1895, 14, 5,34, 622. 

9. F. P. 379589; abst. Mon. vSei. 1908, 89, 167 

10. E. P. 12070, 1913; abst. C. A. 1914, 8, 3635 

11. E. P. 16554, 1913; abst. J. vS. C. I. 1914, 33, 355 

12. E. P. 100869, 1916; abst. J. S. C. I. 1916, 35, 933. 

13. ‘E. P. 10011, 1844; 13819, 18.51. 

14. U. S. P. 18338, 1857. 

15. E. P. 1442, 1865. 

16. U. S. P. 102198, Re. 3962, 1870 

17. U. S. P. 132993, 1872; 149004, 1874. 
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Frost/ did not include the nitrocellulose lacquer combinations. 

C. Rotter in 1<S7:V“ combined mica, silver, aurosit and collo- 
dion; the bronze paints of S. Vichlcr,^ E. and W. Eeuscher,^ A. 
and W. Gill,'' and K. and M. Williams and C. May*’’ being anal- 
ogous. 

Advancies in method of preparation and application of these 
bronzing liquids are detailed in the publications of R. Smith, ^ 
A. Cutler/ L. Kurz,'' II. (hill,''’ J. and B. Galay,’' Iv Balk, H. 
Basset and W. Nash,''^ Ck Ketdil,'^ M. Ileil and Iv van den Kerk- 
holT,'^ F. Tiller, 0. Benzinger and R. Meyer,^''* C. Ludewig,’® V. 
vSeitz,’^ J. h/lis,''^ F. (lolby and II. Ahrle,'-' J. Bighills,-’'^ A. Bunger,’’] 
and M. IVhriuger." ’ These liquids may be either ap])lied by hand 
by brushing, or more economically by a compressed air spray. 
For mechanical details of the latter, the descriptions of C). Wold,^^ 
A. Ford,'-’’ Leipziger Tangier Manier, A. Grube,"’ J. Gaudit,^® P. 
(jorlich-^ and B. llall”'^ should be consulted.-'' 

Imitation Gold Leaf. Instead of mixing aluminium and 

1 U S P. 2()!l()2:), 1H7S 

2 u. s V lana-TL \m 

• iv. V ‘)2(ii, isni.uiM T s c I isii:), 14 , ui.-) 

4 H. P. ISOSl. 1!K)2. al)st J S C I PHKL 22 , 21 1 

f) I* P 22(;iO, ISlIl.ahst T vS C I 1S!)2. 11 , S8, 1017 

() ]•: P 41()0, lS02,(il)st I S C I 1802, 11,202, 1S'.);L 12, 1 OS, ;i()3 

7 H P 7142, 1007 

8 !■: P 13221,1008 St e also C Paisseau-Feil, 1) R P.222248 

0 K P 308028. 1008, ahst C .A 1010, 4 , ISIU 

10 F P 308084, 1008, ahst J S C T 1000,28,807) 

11 US P 1011181, 1011 Iv P 1717), 10772, 1000; ahst J vS. C I 
1010, 29 , 483 

12 K. P 24027. 1008, ahst ] S C I 1000,28,1310 
13. 1). R. P 170121 . ahst WaK Jahr 1000, 52 , 11, 7)12 

14 1) R P 21787)2, 1008, ahst C A 1012, 6, 1813. [SCI 1010, 
29 , 430, Zts ang Cliein 1010, 23 , 7)23; ChtMii. Zciitr. 1010, 81 , I, 705, Chtm 
Tceh Rep 1010, 34 , 1 14. Chem Iiul 1010, 33 , Slk Wag Jahr 1010,58,11,570 

15 F. P. 381105. 1007. 

10 F P 351274. 1007), ahst J S C I 1005.24,842 
17. Aiist Alim. A 0754, 101 1, ahst Kiiiist io 12, 2 , 320. 

IS. K, P. 4000. 1011 

10 K P. 17427, 1010. 

20. F: P 100280, 1017 

^’1. U. S P 1220047, 1017, ahst C. A 1017, 11 , 1735. 

22. U. S P. 1 157708. 1015, ahst. C A. 1015, 9 , 3300 

23. U. S P. 1017358. 1012. 

24 U. vS. P 1008120, 1011 

25 I). R. P 207328, 1012, ahst C A 1014,8, 1.302 
20. Rev. gen mat col. 16, 01 , ahst. C. A 1012,6,2321 

27. 1). R. P 247810, 1011, ahst. C. A. 1012, 6 , 2850. 

28. U. S. P. 1201122, 1918. 

20. R. Kayscr, Bayer. Ind u. Gewerbeb. 1889, 92; Industricbl. 1889, 
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bronze powders with nitrocotton solutions and applying; nieeliaii- 
* ically or by hand, the metallic leaf may be first formed and applied 
in the dry manner, being especially advantageous in such uses 
as the lettering of books, and the other uses to whieli gold leaf 
is ordinarily applied. This is eom])aratively a new art wliieh has 
rapidly grown to large jiroportions, the earlier methods of 1'. 
Xolkman,^ I'. Albrecht,* J. and \V. Tennant,’ 1,. Hracher, \V 
Collyer and J. Cassels,‘ M. Ilinzehnann,' 1'. Simeons and J. 
Mainzer," and H. Kooks/ being more in the nature of the bronzing 
Ihpiids just descrilicd. 

In lSb2, however, H. Krnst^ described a process for obtaining 
gold leaf, to be employed for the same ])urpose as nu'tal^nild leaf, 
and which is performed by pouring a mixture of 70^ , 7.V , collo- 
dion (12^ ^ solution) and oil color (20^' 2)()\') on a ])olished 
surfa('e, and moistening the vcTy thin leaves when perfectly dry. 
This undoubtedly is the priority patent in this field. 

'file present general composite method is to iloat or Ilow the 
bronzing liquid with the powdered metal uniformly incorporated 
therein, over water by means of a traveling hopper moving on a 
track, 'flic solvent disseminates in the water and the lilni is 
passed over driers and cut into scjuares. 'fins general method 
is embraced in the patented processes of 11. Gregory,' Diamond 
Decorative Deaf Co.,’” ]. Potter,” H. Johnson,'* P. Knrz,'' N. 
Centzel,” K. Olson,’-’ W. Ker,"’ J. Kichtmueller,'^ and vSociete 

K^balist Chein Tech Rep IKS! I, 28 , I. lOh O I’niKCi, Seifcns/tj; 101!), 
7011, TOP 82."), uhst. Chem Zentr. 1020, 91 , II, 0-!.") 

I. 1<: P 2.0, 1800 

2 1<: P .8800, 1807. In this eoiincction sec Iv I’ I .O.STH, l.HO:), 212.8:1, 

180.“) 

;i. Iv. P ,800.'), 1807), ahst J S C I PSO."). 14 , .'■);!.8, 7.87, 814 
4. 1-: P 2.1.400,1800. Hrelv baiiher and R Nelur, 1{ P 211.47,1011. 
.4 !<:. P 7.48(r, 1807 

0 E P 1418.4, 1007 

7 M P 18047, 1007. 

8 K P .4210, 180.4, abst J S C 1 1.80.4,12,0:37 
0 V. vS. P 820781, 1000, 8*18.401, 1007 

10 P: P. 2727.4, 1010, 1.4700, 101.4, ahst J. S C I 1010, 35 , .8.40, C .\. 
1910,10, 1277. 

11 r vS. P 102.4000, 1012, abst Mon Sci 101.4,78, 11 

12. E P 27020, 1010, abst J vS C I 011,30,1008,0 A 1012,6,1.401 
1:3 •!.. Kurz, U. vS. P. 982.470, 1911. 1) R P 2.41.4.4’h 1908, abst C A. 
1912,6,19.47. 

14 U.S P ]2.4;30.40, 1918. 

15. U. S. P. 99274 : 3 , 1911; 11.4.820.4, 101.4, 120744.4, 1018, abst 0. A. 
1015, 9,:3:3;30, 1918, 12 , 1819. 

10. U. S. P. 820781, 1900; 101144.4, 1911; Iv. P. 1.4005, PK30, E. P. 
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Anonyme Nouvellc ly’Oyonnithe.^ Nitrocotton may be sub- 
stituted by gum,^ resins,^ borax and shellac,^ alcoholic shellac,® ' 
or guttapercha.® Similar are The processes of W. Snelling^ and 

B. Bertelli and A. Rossi.® 

Mother o Pearl. In the formation of iridescent, nacreous 
and other lustrous versi-color and multitone changeable metallic 
sheens, as in the formation of mother of pearl and imitation pearl 
effects, the nitrocelluloses have been used for some time with 
pleasing effect. The older ‘processes of C. vSticht,® C. Puscher,’® 
J. Erfurt,** L. Clemendot,*** A. Dietzschold,*® E. Flek,*^ J. Jacob- 
son,'® C. Ctibor,*® M. Bouche,*^ R. Himmel,*® and Rheinische Hart- 
gummiwaren Eabrik,*** are now primarily of but historical interest. 
Either gelatin,^® fish glue,“* mica,^^ especially in combination with 

‘Mmn, moo, ai)st j. s c i looo, 25, 1040, 1001, 1210. 

17. U. vS. P. 070904, 1010, mil. Can P. 1.31434, 1011. 

• 1. F P. 458002, 40534.5,1013 

2. W. Koch, IJ. S. P. 122.3300; abst. C. A. 1017, 11 , 1901. 

3. H. Beer, U. S P. 1023713, 1012 Metallpapier-Bronzefarben- 
Blattmctallwcrke, A G., D. R. P. 2473.50, 247808, 1010, abst. C. A. 1912, 

6 , 2305, 2077. 

4. ^ E. Pratsinger, V vS. P. 850106, 1907; abst C. A. 1907, 1 , 257. D. 

R. P. 1^133, 1007, abst. Zts. ang. Chem. 1008, 21 , 107; Chetn Tech. Rep. 
1907, 31 , 470. 

5. E. and B Holland, E. P. 0780, 1013 

0. F. Demel, U vS P. 1070197, 1013; abst. C A. 1914, 8 , 21. E. P. 

1 1803, 1910; abst. J S C. I. 1911, 30 , 695. 

7. W. Snelling. U S. P. 1204709, 1010; abst. C. A. 1917, 11 , 211. 

8. D. R. P. 247177, 1011. J. Potter, U. vS. P. 12017.58, 1916; abst. 

C. A. 1910,10,314.3. 

9. Dent. Ind. Ztg 1807, 100; abst. Chem. Tech Rep 1867, 6, 1, 05. 

10. Dingl. Poly. 1807, 189 , 350; Pharm. Centralhal. 1868, 10 , 60; Chem. 
Tech. Rep. 1807, 6 , TI. 01. Dingl. Poly. 1807, 183 , 475; Poly. Notiz. 1867, 
22 , 138; Gewerbebl. 1807, 15; Indblatter, 1867, .59; Chem. Tech. Rep. 1867, 

8 , I, 72. 

11. Indblatter 1871, .320, Dent. Ind. Ztg. 1871, 200; Chem Tech. Rep. 
1871,10,11,93. 

12. E. P. 954, 1877; abst. Wag Jahr. 1878, 24 , 575 ‘ 

13. Chem. Tech. Rep. 1880, 19 , I. 184. 

14. Chem. Tech. Rep. 1879, 18 , 1, 151. 

15. E. P. 1560, 1802 

10. Aust P. 259, 010, 1800. 

17. E. P. 3880, 1887. 

18. E. P. 18413, 1801. 

19. D. R. P. 32874, 1885, abst. Dingl. Poly. 1885, 258 , 428; Wag. Jahr. 
1885, 31 , 1140. 

20. F. Alary and A. Choisy, F. P. 328357, 1903; abst. J. S. C. I. 1903, 
22 , 957. 

21. K. Wirth, D. R. P. 88442, 1896; abst. Wag. Jahr. 1892, 42 , 1068; 

D. R. P. 119118, 1901. 

22. E. Douzal, L. Davion and E. Deloume, F. P. 475760, 1915. 
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tin salts,* alkaline silicates- preferably with casein,^ are com- 
bined with pyroxylin lacquers. Bearing in mind that the colors 
of mother of pearl are dependent! upon dilTraction of light due to a 
grating-like stnicture of the terminal edges of successive laminae, 
and also to light interference induced by reflection from numerous 
parallel laminae of sensibly equal thickness,^ a number of methods 
have been devised in which fish scales are combined with nitro- 
cottons. 

An “essence d’ Orient” is prepared by the methods of C. de 
Vere,^ S. Sakane,^ C. Classen,’ J. Bock,^ S. Itane,'* L. Haudri- 
court,*” C. Paisseau-Feil,** (j. Leroy & Co,,'- V. & H. Hirschler,'*' 
A. Zand,*'* or O. Keil and K. Plischke,''' tliis silver lac or silver 
tincture being prepared by dissolving out the shin^ substance 
from the scales by means of water, and, after the latter has been 
removed without drying, the multicolor mass is incorporated with 
pyroxylin. The scales of goldfish,"* and also the eyebalP’ at*e 
said to impart the most natural effect. The addition of a small 
amount of ammonia"* or treatment with the vapors of titanium 

1. 0. Parkert, Sprcclisaal, 1910, 43, :127, abst C A 1910, 4, 2194 

2. J. Roson, K. P. ITPr);!, 1912. abst. J. S C I 1912, 32, TyO; Kunst 
1912, 3, 390 

3. K. Jassot, C. Beniadac and P. Kowachicdic, K. P. 458030, 1912; 
abst Kunst. 1913, 3, 470. D. R P. 258370, 1913; abst C A. 1913, 7, 2999. 

4 A. Pfund, J. Frank Inst. 1917, 183, 453, abst C A 1917,11,1083. 
I. Pflug, F. P. 12732, 1892 

5 F. P. 473:182, 1913 vSee also 1'. P. 407092 

0 U, vS. P 1204979, 1918; abst C A 1918,12,1092,] S C I 1919, 
38, 205-A 

7 F P. 0893, 1914; D. R P. 2789.33, abst. C A 1915, 9, 1377, 2435 
P. 409094, 1914 

8 F. P.409017. 1913 

9. Jap P. 130572, 1910, abst C. A. 1910, 10, 2.393 

10 Bdg. P. 250110, 1913 F P 231.37, 1911 

11 U. S P 978394, 1910. F. P 22420. 1909, abst C. A. 1911, 5, 

218 K P. 23137, 1914; fbst. J. vS. C. I 1919, 38, 47.3-A F. P. 407092, 

Add. 12922. 13035, 18507, 1909; 192.55, 1913 , 410090, 420885, 1909; abst. 
C A 1912, 6, 1989. D. R. P. 222248, abst Wag Jahr 1910, 5G, II, .573; 
21.5072, 1908, 2:3:3048, 1909; abst. C. A. 1910, 4, 082, 1911, 5, 2745 D. R. P. 
Anm. P. 31992, 1913; abst Kunst. 1914, 4, 312. 

12. F. P. 473002, 1913; Add 20258, 1917, abst. C. A 1918, 12, 1112. 

13. D. R. P. 201914, 1900; abst. Zts ang. Chem. 1908, 21, 2287. 

14. U. vS. P. 746909, 1903. E. P. 17827. 1903. Zapon Lack. Ges , 

I) R. P. 281205, 1913; abst. J. S. C. I. 191.5, 34, .500 

t.5. D. R. P. 21.5672, 1908; abst. C. A. 1910, 4, 082; Zts. ang. Chem. 
1909, 22, 2:342; Chem. Zentr. 1909, 80, II, 20.54; Chem Tech. Rep. 1909, 33, 
024; Chem. Ind. 1909, 32, 7.59; Wag. Jahr. 1909, 55,*II, .5.57. 

16. P. Perdrizet, F. P. 382603, 1906. A. Sachse & Co., Aust. P. 11204, 
1903. 

17. K. Seki, Jap P. 31506. 1917; abst. C. A. 1918, 12, 86. 

18. A. Lecocq, F. P 361.562, 1905; abst. C. A 1907, 1, 2956. 
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etrachloride’ (TiCl 4 ), is alleged to be especially advantageous. 

Variations in procedure of the above type method, have 
3 een disclosed by Sachse & Comp.,- K. Mauvillin and V. Guillet,^ 
2ompagnie Francaise du Celluloid,* P. Castle,"^ Erste OlTenbacher 
jclatine-Folien und Flitter-Kabrik Kock & Liebmann,** Gesell- 
jhaft fur Gelatinierungen,’ J. de Jong,^ E. Maalouf,^ M. Jung- 
tians,^^ E. Heusch.’^ In the manufacture of substantially spherical 
artificial pearls, similar methods are followed, as exemplified in 
the processes of J. Meyer Bros^'*^ and A. Potiez.^'* The luminosity 
may be enhanced by a combination of rhodamine and zinc sul- 
tide.’* This subject has been dealt with in detail by M. de KegheP'’’ 
and A. von Unruh."’’ 

Pyroxylin-Resin Lacquers. Combinations of various resins 
with the nitrocelluloses by means of solvents common to both, 
whereby high total-solid lacquers result, have uses multitudinous, 
and have been developed only as the result of long and painstaking 
experimentation. The preliminary preparation and treatment 
of the resins for maximum solubility, at the moment is of sub- 
sidiary importance in this connection. Details are to be found 
in the work of T. Henley,*^ L. Siblet,^*^ 1). Reed,’'' F. Walton,*'^ 

1. K.Michcl, K. P 4r)r)()()4. l'.)12,iil)st C A l‘)]4, 8 , i)l)7. 

2. 1). K P. 140521; ;il)sl. Wa^ Jahr lOOIl, 50 , IT, 571. 

3. K. P. 101)8:1, 1014, al)sl C A 1015, 9, 2806 D. R. P. 278084, 
1913; abst Kuiist. 1014, 4 , 3,36 

4. F. P. 324804, 1003. 

5. II P. 24620, 1003 

6. F. P.437876, 1011. 

7. F P. 268570, 1013, abst C. A 1014, 8 , 2041 ; Kimst 1014,4,20. 

8. U B. P. 4042.5.5, 1803 The Pressloid Co (Can. P. 182.581, 182.582, 
1018) combine powdered pearl shell, milk, calcium chloride, or resm, shellac 
or stearin. 

9. F. P. ;360.545, 1005. See J. Rosen, K. P. 17053, 1012, for collodion 
containing artificial pearl manufacturing prwess 

10. K. P. 10806, 1002, abst. J. S. C. I. 1003, 22, 287. F P. 321821, 
1002; 443406, 1012. 

11 D. R. P. 113114, abst. Wag Jahr. 1000, 48 , 11, 585. h Heusch 
andj Paisscau, F P 471.581, 1013; abst. J vS. C 1.101.5,34,410 

12. K. P. 114610, 1018, abst C. A. 1018,12, 1501. Can. P 184065, 1018 

13. F. P. 463060, abst. Kun.st 1014, 4 , 105 

14. S. Saubennaim, U. B. P. 1006644, abst C. A 1014, 8 , 2228 

15. Rev chim hid 24 , 103; abst C. A 1013, 7 , 3.585. 

16. Kunst 1018, 8 , 40; 1010, 9 , i:i6, 162, 108, 210, 222, 302; abst C. A. 
1019, 13 , 1004 

17. E P. 2033, 1864: 

18. E. P. 068, 1857. 

10. E. P. 3542, 1867. 

20. E. P. 2480, 1868 
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K. Kuiikler^ R. Oehmler," J. Freeman/’ R. I. I.amb and 

• I). Boyde,’ C. Harrop/^ J. Kelsey,’ S. Clialloner,'' C. Hodgson,* 
J. Firth,'" H. Flemming," W. Peel,'- C. Jung,'' D. Marcus,'’ F. 
Braille,'’ C. CofTignier,'" W. Bucklin,” E. Strange, Graham, and 
E. Burrell,'^ L. Knoche and M. Issleib,'" A. and IF Kube,-" G. 
Poulenc,-' H. Ilaensel,-’ A. Tedesco,-' A. Tixier and L. Rambaiid,-’ 
G. Tuschel,“’T. Minnis,’" D. Chambers and 11. 1.eaver,-’ G. Auster- 
weil and P. Pipereaut,-''C. Diesser,’’* F. (k)ldscheider, '" F. Wadien- 


I I- 1’ ;{24;}, 1871) 

L’ r S P 1C)1U8. 1877) 

8 !•: 1> 2822. 1880 

I I) R P 28787, 18.88, al)st Wan Jalir l.S.s;i. 29, 1 178. 

7 ]<: P 1042,8, 1.880 

(i \i P. .8008, 18.88 

7 !■: P 18120, 1,8.88 

8 !•: P 100.8, ■). 1.88.8, ahst J S C I 1.8.8.8,7,700,1.8.80,8,710, 1800, 

9, 81 

0 1' P 22.88, 1802, abst J S C 1 1.802, 11, 107, 8.80, .838 ♦ 

10 H P 17000, 1800, oil. ■>. 1.801, ahst J S C I 1.801, 10, 1. >4, .80.8, 
078. 780. 1010 

11 I' P .801.8. 1.805 1) R. P 81110, 01810, abst WaK Jahr 180.8, 

41, 1075, 1.807, 43, .8 

12 1* P no. 1.808, abst I S C 1 1.80.8,17,08,0.80,075 

18 1-: P 20.807, 1.808, abst I S C I 1.800. 18, .802. 

14 r S P. 00.801,8, 1808, abst Ktnist 1011.1,412 1{ P.1872,1805 

15 I< .82078.8, 1002 

10 Hull Soc Chun 1002, 27, .840, 1008, 29, .851, 100.8, 33, 100, 1000, 
35, 1148, 1007, 1, 1181, 100.8, 3, 4.88, 1000, 5, 2.80, 1101, 1010, 7. 1040, P.Ml, 
9, .840, 1014, 15, 7.80, abst J S C I 1002, 21, 01.8, 100.8, 22, 808, 190,8. 
24, 208, 1000, 25, 1220, 1000, 28, 480, 1011. 30, 510, ChcMii Ceiitr. 100.8, 
76, I, 000, 1000, 77, II. 1202, 1007, 78, I. 517, 1008, 79, I. 10.80, 1000, 80, 

I, 1478, 1010, 81, I, 442, 1011, 82, I. 8.85. H, 280, Jahr Cluan 100.8-t)8, II. 
8122, 1000.62, 1. 1038, Zts ang Chctn 100.8,21, 1210, 1000,22, 18.84,] C. S 
1000, 96, i, 817, C A 101.8,9, 072 Rev chim iiul 1012,23,170,1007,18, 
111, 101.8, 27, 08, abst C A 1012, 6, 2000, 1018, 12, 2187 

17 r S P 700107, 1004, abst j A C S 100.8, 27R, 100 

18 Iv P. ,8408, 1002, abst J vS C I 100.8,22,807 

10 Iv P 109.88. 1002,. »i>st T S C 1 1008,22,70.8. 

20 Iv P 0.801, 1004 

21 Belg P. 155107. 1001 

22 Pharm Post 35, 715, abst J S C I 1008, 22, 228 H Hansel, 

Iv P 2.80.87, 1018, abst C. A 101.8,9,1128,] S C I 1014,33,478 

28. Aust P 17.828, 1004, abst Chein Zts 1001,3,704 

24 Iv P 171.85, 1008, abst J vS C I 1004,23,000. 

2.8 r. S P. 781728 Iv P 008:^ 1800, 281.85, 1001, 200.8.8, 1002, 
174.81, 1008, abst Kuiist 1011,1, 412, J S C I 1008,22,102. See also 
J S C I 1002.21,20.8 

20« Iv P .8088, 100.8 

27 Iv P. 24024, 1007 

28 Belg P 210051, 1000 

20 K P 107.87, 1008, 11100, 1000, abst J. S C I 1009,28,045 

80 D. K. P. 105141, 1004, abst. J. S. C. I 1000, 25, 224. 
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dorf,^ N. Welwart,^ W. Weber,’ H. Terrisse,^ H. Thiemann,® 
G. Jeanningros,® W. Freymuth,’ G. Winterfeld,*^ R. Lender,® C. 
van Hoek,'® T. Tye,'^ H. Pucfor,'^ K. Dietrich,” J. Essner,” H. 
Kunisch and G. Bmnn,’® T. Pittman,'® A. Tschirch,'^ A. Trivelli,'® 
F. Daum,'® 0. Hilwitz,®® Krumbhaar,®' Perrot,^® J. Aitken,®’ F. 
Fritz, A. Zinke and H. Lieb,®® F. Sperr and M. Darrin,®® and P. 
Pooth.®^ 

Brush lacquers of high luster and great durability result 
from combining nitrocotton with copal,®® Venice turpentine,®® 
^sandarac,’® gum-resins,” logwood,’® copal varnish,” colophony,’^ 

1. K. P. ILMOO. IDOf); abst J vS C I 15)05, 24, 5)34 

2. Chem. Ztg 15)07, 31, 143, abst C. A 15)07, 1, 1065 

3. U. S. P, 840812. 15)07; abst C. A 15)07, 1, 785 

4. Bdg. P 211568, 15)08. vSwiss P 435)05), 15)08. 

5. U. S. P. 839336, 1900; K. P. 34515)6, 15)04, abst J. S C. 1. 1904, 
23, 220; 1907, 26, 264. K. P. 13180, 1905, 

" 6 F P 41075)2, 15)09. 

7 K. P. 18563, 1913; abst. J S. C. 1. 1914, 33, 325 
8. Mitt Kgl Matcrialprufimgsamt. 1912, 30, 191 ; abst. J. S. C I. 
1912,31,1138 

5). F P 21667. 1911 . abst. J. S. C. I. 1912, 31, 81. D. R. P. 277605, 
1913; abst Kunst 15)14.4,300,335. 

10 * Farben Ztg. 15)12. 17, 15)44; abst. Kunst. 1912, 2, 332. 

11. K P. 27579, 1911 ; abst. J S C. I. 1912, 31, 651; C. A 1913, 7, 1814; 
Kunst. 1913, 3,417. 

12. Zts ofTcntl Chem. 1910. 16, 315; abst. J. S. C. I 1910. 29, 1118 

13 Farben Ztg. 17, IbW, 1156, 1217, 1268, 1324; ab.st. C. A 1912, 6 , 

2851. 

14. Ann. Chim. anal. 17, 166, abst C. A. 15)12, 6 , 2852 

15. E. P. 28491, 1910; abst. J. vS. C I. 1912, 31, 34 

16. E. P. 21503, 1911; abst J. S. C I. 1912, 31, 784. 

17. Arch. Pharm. 15)15, 253, 25)0; abst J. S C. I 1916, 35, 129, Ann. 
Rep. 8oc. Chem. hid 1916, 1, 189. 

18. U. vS. P. 1205822, 1916; ab.st C. A. 1917, U. 124 

19. vSeifenseider Ztg. 39, 641 ; abst. C A 1912, 6, 2544. 

20. vSeifenseider Ztg. 1915, 42, 625; abst. C. A. 1915, 9, 2988 

21. Farben Ztg. 1916, 21, 1086; abst Zts. ang. Chem 15)16, 29, 487-R, 
J. S. C.I. 1917, 36,395. 

22. Bull soc. pharm. 1917, 1; Schweiz. Apoth. Ztg 1917, 55, 294, 
C. A. 1917, 11, 2618. 

23. Pharm. J. 1915, 94, 550. abst. C A. 1915, 9, 1855. 

24. Seifenseider Ztg. 15)14, 41, 1197; abst. C. A. 1915, 9, 530. 

25. Monatsh. 1918, 39, 95; abst. J. S. C. I. 1918, 37, 520-A. 

20. U. vS. P. 1263813, 1918; abst J S. C. I 1918, 37, 433-A. 

27. Farben Ztg 18, 2280, 2321, 2369; 19, 701 ; abst. C. A. 1913, 7, 4081 ; 
1914, 8 , 2070. 

28. D. Smith, U. S. P. 150722, 1874. 

29. P. Minor and.B. Britton, E. P. 1208, 1871. 

30. H. Dorr and H. vSeyfert, U. S. P. lOlKllO, 1875 

31. H Haymen, E. P. 959. 1879. 

32. J. Hyatt, U. S. P. 209570, 1878. 

33. R. Cunningham, U. S. P. 225802, 1880. See Australia Appl. 2704, 
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,tuq)entine,^ rosin oil,’* mastic,’ beech tar creosote/ China wood 
oil,*^ benzoin,® shellac,’^ rubber,® shellac and aniline,’’ blown castor 
oiV® and dammar.^^ The resins are preferably subjected to a 
careful preliminary heating in order to increase their solubility, 
and the addition of small amounts of quinine or benzoic acid 
in some instances increases the hardness and enhances the luster 
of the film. 

Other methods for pyroxylin-resin lacquer manufacture 
have been developed by E- Boivin,”* W. McCaine,*’ C. llirons,’^ 
B. Goldsmith,’’’ C. Hunter,’® T. Kelley,’^ E. Cniinierc et Cie,’® II. 
Carls and L. Ebert,’® Ward,‘® A. Coblenz, and J. Ferriter."- 

Pyroxylin stains for wood’*’’ arc also used to some extent. 
II. >Sinith‘‘*‘‘ has studied the action of light on colored brass lac- 
quers. Pyroxylin resin combinations are used extensively in 
the coating of golf balls, as detailed in the processes of A. Powell,'® 


laor), for nitrocellulose, copal, and castor oil coinhiiiation 

a4. 0 Nccscn, I). R. P. 43457; abst. Wag. Jahr 18HH, 34 , 1 103. 

1. K. Kckstciii, Iv. P. 18932, 1892. 

2. H. Pittner and C. Villcdieu, li P. 7975, 18!>7. 

3. J Pollock, K. P 2508, 1890. 

4 C Jacob, U. S. P. 190805, 1877, 231075, 1880. Iv P 2181. 1878 

5 W. Haller, L) R. P. 1144fK). 1900 Aust P. 1394. 1900 

0. J. Hubner, Iv. P. 16608, 1901; abst J. vS. C. 1 1902. 21 , 1210. 

7. G. Rcuhl, K. P. 18;i83, 1905. 

8. British Patent Surbrite Co. and Iv. Headway, Iv. P 7087, 1914, 
abst C. A. 1915, 9 , 2400, J. Ind. Ivng. Chcin. 1915, 7 , 047 

9. Commercial Products Co, P'. P. 402028, 1909, abst J S C I. 
1909, 28 , 1212, Iv. P. 4154, 1909; abst. C. A. 1910, 4 , 2581 

10. W. Stoddard, U. S. P. 1242491 ; abst C. A 1918, 12 , 229 

11. P^. Milo and Iv. Richardson, Iv. P. 20874, 1900. 

12. Chem Tech. Rep. 1877, 16, I, 419 

13 U. S. P. 217232, 1879. W. and I). McCaine, tl S P. 280212, 1888. 

14. K. P 2841, 188*1. 

15. U. S. P. 463039, 189f; 490195, 1893; 015440, 1898; 031295, 1899, 
1152025, 1915; abst. J. vS. C. I. 1915, 34 , 1234. Iv P 19450, 1891. D. R P. 
00199; abst. Wag. Jahr. 1893, 39 , 1100. 

10. Iv. P. 17155, 1912; abst. C A. 1914, 8 , 424; J S C I. 1913, 32 , 8*13. 

17. K. P. 8613, 1911; abst. J. vS. C. 1. 1912, 31 , 595 

18. F. P. 464344, 1913; abst. J. vS. C. 1. 1914, 33,480, Kunst. 1914, 4,230. 

19. F. P. 443998, 1912. 

20. E. P. Appl. 12342, 1917; abst. J. vS C. I. 1919, 38 , 519-A. 

21. Rad. Gew. u Handw.Ztg.; Sweiz. Apotli. Ztg. 1915, 53 , 65; J. pharm. 
chirn. 1916, 13 , 81; C. A. 1916, 18 , 1797. 

22. U. S. P. 1181754, 1916; abst. C. A. 1916, 10, 1714. J. Fcrritcr and 
T. Peters, K. P. 104742, 1916; abst. C. A. 1917, 12, 2031. 

23. P. Jaeger, U. vS. P. 953621, 1910. D. R. P. 220322, 1908. 

24. J.vS.C. I. 1901,20, 1188 

25. E. P. 14062, 1908. 
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G. Lewis/ T. Goddard/ H. Armitage/ J. Page/ D. Maepherson/ 
and M. Lloyd/ 

Nitrocotton Electric Light Filaments. In the formation 
of “carbon” filaments for electric bulbs, W. Crookes, E. Weston/ 

J. vSwan,^ F. Wynne and L. Powell,® laid down the principles 
upon which the later superstructure of this art was raised and 
perfected. The C. Steam process'” employed viscose. The 
usual method of procedure consists in combining graphite, or the 
salts of the rare metals with nitrocellulose dissolved in com- 
paratively low-boiling solvents, the solution thus formed being 
forced through orifices into filament form, the collodion burned 
off, thus, leaving a fine, coherent filament of rare earth oxides. 
I'he various details of the processes proposed are to be found 
in the patented methods of V. Pfersdorff," J. Bendix,'^ Cleminson 
h/ectric Lamp Attachment, Ltd., and W. King,'^ Pharmaceu- 
tisches Institute L. W. Gans,'^ V. Thomas,'^ A. de Madaillan,'® 

J. Canello,'’ 0. liphrem,'*' Zerning Lamp Syndicate, Ltd.,'® H. 
Zeming,*^” R. Myers, C. von Welsbach,^*^ and A. Plaissetty.®® 

1 K P 22.35, 

2 . K. P. 1X233, 18!).5. 

3 K. P 2211.5, 18!li. 

4. Iv. P. 19854, 1893 

5. K. P. 14414. 1899. 

(). K. P. 8201, 1891. 

7. U. vS. P. 201980, 204987. 204988, 1882; 304880, 1884; K. P. 4458, 
1882; abst Idectrician, 1887, 18 , 287. 

8. K. P. 4933. 1880; .5978, 188.3; .3029, 1884. D. R. P. 161780. 

9. K. P. 1080.5, 1884; abst. J. S C. I. 1886, 5 , 172. 

10. K. P. 1021. 1898 D. R. P. 108511, 1898; abst. Mon. vSei. 1905, 

63 , 325, Chcni. Centr 1900, 71 , 1, 1149; Chem. Zts 1902, 1 , 186; Jahr. Chem. 
1900. 53 , 8-10; Wag Jahr 1900, 46 , II, 447. K, Stem (Zts. ang. Chem. 1913, 

24 , 800-A) has shown photomicrographs of artificial silk mantles. 

11 F. P 343080, 1904, abst. J. vS. C. I. f904, 23 , 978. D. R. P. 156063, 
1904, abst Zts. ang. Chem 190.5, 18 , 197. 

12. 1). R. P. 153.340; abst. Chem. Ztg. 1904, 28 , 758; Zts. ang. Chem. 
1904, 17 , 1092, Mon. vSei 1905, 63 , 07. 

13. li. P 66(K), 1904. 

14 D. R. P 108,506, 1 1 1480; abst. Wag Jahr 1900, 46 , 1, 77. 

15. F. P. 10703. 12160, 19(K); abst. J. vS. C I. 1901, 20 , 700, 795. 

10. F. P. 34,5012, 1904; abst. J. S. C. I. 1904, 23 , 1206. 

17. F. P. .378641, 1907; abst. J. S. C. I. 1907, 26 , 1132. First Add. 
dated July 9, 1908, to F. P. 361602, 1905; abst. J. S. C. I. 1906, 25 , 976; 1909, 

28 , 1080. 

18. F. P. .383822, 1907; abst J. S. C. I. 1908, 27 , 397. 

19. K. P. 20223, 1907; abst J. S. C. I. UK)8, 27 , 1197. 

20. Can. P. 122329, 1909; abst. C. A. 1909, 3 , 1497. , 

21. Trans. Amer. Inst. Chem, Eng. 1911, 3 , 172; abst. J. S. C. I. 1912, 
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Nitrocotton Incandescent Gas Mantles. Somewhat the 
* same principle has been followed iii the mamifaetiire of incan- 
descent gas mantles, i. e., the knitting of a stocking of nitrocotton 
or of cotton impregnated with the cellulose nitrates, the rare 
metal earths being then introduced in solution by means of 
solvents having dissolving power on pyroxylin (alcohol, ether, 
acetone, amyl acetate). The mantle thus formed is then strength- 
ened either by immersion in paraffin or by collodionizing with 
an acetic acid solution of pyroxylin. Details of the various steps 
in connection with the development and ramifications of this 
important industry are to be found in the descriptions of Iv. 
Oberle,^ L. Denayrouze,^ R. vSehoder,'’ 0. Knofler,^ W. yoclker,’’ 
L. Hartman,'' W. MacKean,^ J. Duncan and The New v^nnlight 
Incandescent Company, Ltd.," J. deLevy,'' Iv. Hill,'" R. Lang- 
hans," A. Gomess,'^ E. Hirsch,'^ R. Eisemann,'^ Ilerterbein,'-’ L. 
Muller and J. Bonnet,"' C. Richardson,*^ W. Dickson,*" ]. Boullicr,*'' 
31 , 20 

22 U S P. 1080428, 1014, abst C A 1014,8, 1241. 

23. U S P 083081, 1901 K P 20381, 1807 , 0088. 1000 , 20747, 1001, 
abst J vS.C I 1001,20,000, 1002, a, 1380 K P 131.34,1012 P P :>>)0433, 
1000, .321803, 1002; First Add. dated Sept 0. 1002; Secoiul Add dated Jan 
0. 1000; abst. J. S. C. I 1003, 22 . 201, .'>47, 1000, 25 , 080 I) R P 120013, 

1.3. ')5,34; abst Wag. Jahr 1002, 48 , I. 72, 100.3, 49 , 1. 78 Helg P 117010, 
10(H1, l.')8170, 1901 Can P. 8.3.522, 1003 

1. E. P. 12050, 1800. 

2 D. R. P 00701; abst Wag Jahr 1.808, 44 , 08 K P 17087, 1000; 

abst J S C I. 1901,20,070. .See also A Conies. I) R P 00701 

3. E P. 7.3.30, 1807 0. Swete and W. Main (E P (5107, 1.880) employ 

Iiyroxylin-coated Mexican fiber, 

4. U S.P. .503100, 1807. E. P. 11038, 180.5 1) R P 8.8,5.50. Kunst. 

101.3, 3 , 20. 

.5. U. vS. P.. 581894, 1897. E. P 100.5.3, 1901. 

0. U. vS. P. 577187, 1897. 

7. E. P, .3493, 1898, 12077, 1890. 

8. E. P. 25359, 1899; abit. J. S. C. I. 1001, 20 , 32 

9. D. R. P. 111387; abst. Wag Jahr. 19(M), 48 , I, 0.5. 

10 E. P. 13259, 19(X); abst. J. vS. C. I 1901, 20 , 000 

11. D. R. P 53585; abst. Chem. Tech. Rep. 1.800, 29 , II, 212; D. R. P. 
.306103, 1917; abst. J. S. C. I. 1918, 37, .571-A. 

12 A, Gomess, D. R. P 99610; abst. Wag. Jahr 1808, 44 , 08, Chem 
Ztg. 1898, 22 , 1017. vSee also H. Dobert, D. R. P. 97824, abst. Wag Jahr 
1898, 44 , 98. 

13. D. R. P. 180047; ab.st Mon Sci. 1900, 71 , 102, Chem Ztg. Rep. 
1907, 31 , 47; Wag. Jahr. 1907, 53 , I, 72. E. P. 9804, 190.5, abst J. S. C. I 
1906 25*582 

14. 'd. R. P. 192666, 195312, 19.5.313; abst. Mon Sci 1011, 75 , .59, 
Chem. Ztg. Rep. 1908, 32 , 15, 184; Jahr. Chem. 1005 08, 1, 2009, Wag. 
Jahr. 1908, 54 , 1, 96. 

15. D. R. P. 203307. 

16. D. R. P. 246464; abst. C. A. 1912, 6, 2519; Chem. Zentr. 1912, 83 , 
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A. Chenier/ J. Crease,- T. Terrell,^ A. Oppcnheim and R. Feuer,^ 
H. hoewenthal,^ R. Eisenmann and J. Bendix/’ F. Gundy, ^ 
C. Weiblen,*^ H. Drelischmfdt,‘‘^ J. Werthen,^" C. Thorpe and 
0. Dougan,’^ W. Bruno, J. Robin, Siemens und Halske,^^ A. P. 
White, Societe Eacarriere pour la Fabr. des Eampes Electriques 
a Incandescense,^*’ A. Sinionini,*^ British Cerofirm Co., Etd.,^® 
Kreidl and Heller, *•' vSociete Francaise de Chaleur et Eumiere,^® 
Drossbach & Co .,21 C. Bohm,^^ H. Wagner, A. Williams.^* A. 
IT, 167; Chem. Ztg. Rep 1012,.%, 320, Wag. Jahr. 1012, 58, 1, 37. 

17. li. P. 0800, 1001 ; abst. J. vS. C. I. 1901, 30, 500. 

18. K. P. 4707. 1901 , abst J. vS. C. I 1902, 21, 401. 

19. U. S P. 8.14840, 1907. F. P 310217, 323959. 1902; abst. J. S. C. I. 
1902, 21, 1448. 1003, 22, 487. L). R. P. 101302; abst. Wag. Jahr. 1905, 
51, 1. 114, 

1. F. P. 322258, 1002; First Add. thereto dated July 1, 1902; F. P. 
33028:1, 1903; abst. J vS. C. 1. 1903, 22, 291, 547, 1080. D. R. P. 147761; 
abst. Wag Jahr. 1904, 50, 1, 93. 

2. Iv. P. 454, 1902; abst. J. vS. C. I. 1002, 21, 763. 

3. Iv. P. 11042, 20004, 1002, 0814, 1906; abst. J. vS. C. I. 1903, 22, 
019, 943. I). R. P. 199791; abst. Wag. Jahr. 1908, 54, I, 97; Chem. Tech. 
Rep. 1008, 32, 451 

4. K. P. 27821, 1902; abst. J. S. C. I 1903, 22, 019. F. P. 333223, 
1903; abst. J. vS. C. I. 1903, 22, 1190. I). R. P. 153758; abst. Wag. Jahr. 

1906, 52, 1, 110. 

5. F. P. 338931, 1903; abst. J. vS. C. I. 1904, 23, 978. 

6 K. P. 15690, 1003; 155:i0, 1007; abst. J. vS. C. I. 1903, 22, 1079; 

1907, 26, 1079. F. P. 333824, 1903. I). R P. 153346; abst. Wag Jahr. 
1905, 51, 1, 114. 

7. Iv. P. 10852, 1903; abst. J. S. C. I. 1904, 23, 484. 

8. K P. 22451, 1903; abst. J. vS. C. I 1904, 23, 816. 

9. J. Gas Lighting, 1903, 81, 289; abst. J. vS. C. I. 1903, 22, 289. 

10. D. R. P. 149057; abst. Wag. Jahr. 1004, 50, 1, 94. J. Gasbel. 1904, 
47, 987. 

1 1 . 1$. P. 13181, 1906; ahst. J. vS. C. I. 1907, 26, 309. 

12. Zts. ang. Chem. 1900, 32, 1387; abst. J. S. C. I. 1906, 25, 840. J. 
Gasbel. 1907, 50, 298; ahst. Wag. Jahr. 1907, 53, 1, 72. 

13. E. P. 25657. 1907; abst. J. S. C. 1. 1909, 28, 16. 

14. F. P. ;180740, 1907; abst. J. vS. C. I. 1908. 27, 68. 

15. K. P. 3055, 1908; abst. J. S. C. I. 1908, 27, 848. 

10. F. P. 392530, 1008; abst. J. S. C. I.T908, 27, 1198. 

17. E. P. 10233, 1908; abst. J. vS. C. I. 1908, 27, 932. F. P. 389876, 

1908; abst. C. A. 1010, 4,3133. 

18. E. P. 2240, 1908; abst. J. S. C. I. 1909, 28, 16. F. P. 386549, 1908; 
abst. J. S. C. 1. 1908, 27, 742. Can. P. 111677. 

19. D. R. P. Anm. T. 14290, 1909. 

20. E. P. 5202. 1910. F. P. 400378, 1909; abst. J. S. C. 1. 1909, 28, 973. 

21. D. R. P. 212842; abst. Wag. Jahr. 1909, 55, I, 100; Chem. Tech. 
Rep. 1909, 33, 467; Chem. Ind. 1909, 32, 594. 

22. J. Gasbel. 1909, 52,855;abst. Wag. Jahr. 1909, 55, 1, 10^. Chem. 
Ztg. 1909, 33, 447; abst. J. S. C. I. 1909, 28, 512. Zts. ang. Chem. 1912, 
35, 657; Mon. Sci. 1913, 78, 381. J. Gas Lighting, 1913, 121, 33, 100, 181; 
abst. J. S. C. I. 1913, 32, 127. F. P. 400444, 1909; abst. J. S. C. I. 1909, 
28 973 

’ 23.’ D. R. P. 225678; abst. Wag. Jahr. 1910, 56, 1, 82. 

24. E. P. 11459, 1910. F. P. 415980, 1910. Swiss P. 52182, 1910. 
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Miiller,^ J. Zdanowich,- J. Grand,''’ S. Gulbrandseii/ W. Bertels- 
mann,^ R. Pawlikowski/’ Nass,* Weigel,^ H. Silberinaii,'' M. 
Mayer,’” J. Goosmann,” F. Bres^aner,'- and F. Wirtli.’-'* Much 
experimentation has been done on the “tougheiiin);” of the 
luminiferous oxide skeleton, and it has been found that nitro- 
cellulose used has an important bearing on this ])oint. 

Nitrocellulose in the Electrical Industries. In 1890 appeared 
the processes of J. Chee\’er,” K. Fahrig,'^ A. h'ord,’” and J. Wil 
liams,’^ for the employment of the pyroxylins for insulating pur- 
poses. The next year the methods of W. Banks’” and F. Ferret’'’ 
were disclosed for the covering, moulding and insulating, in which 
nitrocellulose formed the essential portion of the invention. This 
was followed — before the year 1900 by the compositions of 
G. Huebencr,-” F. Kleinsteiiber,-’ D. Hawes,’- II. Edmunds, 

P. Ribbe,^^ C. Riordon,^” G. Heyl-Dia,-'*’ F. llonnay and A. War- 

1. E. P. 11904, 1911; abst J .S. C 1 1911, 30, lOOS. E. P 4;]19()7, 
1911, abbt. J vS C. I 1911, 30, 1440 1). K. P L'.USO',), 191 1 . 2r);{791 ; abst 
WaK Jahr. 1912, 58, I, 105, C A. 1912, 8, 097. Chem. Ztg 1911, 35, 479, 
abst Wag. Jahr. 1911,57,1, 121. 

2 E. P.21.31.5, 1011; ahst.J.S C I 1912, 31, 1022, C ;\ 1913, 7, 1093 

3. E. P. 4201.50, 1911. • 

4 . Amer. Gas Light J , 1911,412 

5 L). R. P. 2009.33, 1911 , abst C A 1913, 7, .3219 

0 D. R. P. 2.30159, 1910, abst. J. .S C I 191 1, 30, 1 100 

7. J Ga.sbel. 1911, 54,938. J. S C I 1911,30,1201. Kunst 1912, 
2, 193. 

8 DR. P, Anm W. .3820.3, 1911. 

9 Chtrn. Ztg. 1911, 35, 1037; abst. J S C I 1911, 30, 1201. 

10 D. R. P.312000, 1918, abst J vS C I 1919, 38, 81 1-A. 

11. 1). R. P. 3127.30, 1918; abst J. 8 C. 1 1919, 38, 811-A 

12 1). R. P .312177, 1918, abst J. S C I 1919, 38, 7.5()-A. 

13 I) R. P. 2.54490; abst Wag Jahr 1912, 58, 1, 13.5, abst C. A. 
1913, 8, 1095; J S. C. I. 1913, 32, 410 Chem Ztg 1911, 35, 7.52 vSi>c also 
J S. C. I 1907, 26, 803, 1272; 190.S, 27, 15, 742, 818, 932, 1909, 28, 973, 1910, 
29, 13; 1911,30,70,009 

14 U. vS. P. 431104, 1890. Iv. P 10134, 1890 See also L. Requa, 
V. S. P. 3759.52, 1888. 

15 K P. 1897, 1890, abst J. S C. I 1890, 9, 232, 1891, 10, 179. 

10. E P. 11130, 1890, abst J S C I 1891,10,700 

17. E. P. 1878, 1890; abst. J. S. C, 1 1890, 9, 2.34, 4.30, 713, 7 15 

18 E. P 178.31, 1891; abst J. S. C. 1 1892, 11, 927 

19 U.S. P.401272, 1891. 

20 E. P. 8011, 1895; abst. J. vS. C I. 189.5, 14, .537, 709, 809. 

21. E. P. 143.34, 1895; abst J S. C. I. 189.5, 14, 780, 845, 875. 

22., E. P. 1228, 1896; abst. J. vS. C. I 1890, 15, 01, 00, 1897, 16, 78. 
82, 245. 

23. E. P. 144.39, 18120, 1897; 15418, 1899. 

24. E. P. 26656, 1897; abst. J. vS. C. I. 1897, 16, 1061 ; 1898, 17, 92. 

25. E. P. 8231, 1897; abst. J. vS. C. I. 1897, 16, 380; 1898, 17, 399. 

26. E. P. 2610, 9811, 2.5216, 1899. 
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nant,^ J. Jungblutli,^ A. Smith, ^ A. Lougec,^ and W. Colley^ along 
analogous lines. 

The formation of envelopes for storage batteries,® insulat- 
ing submarine cables,^ electrical conductors,® electric batteries,® 
wire coating, galvanic battery electrodes, and other electrical 
implements,'^ are indications of the versatility of application of 
the nitrocelluloses in this field. The Societe Anonyme le Car- 
bone,'® General Electric Co.'^' and A. Meygret'® have also con- 
tributed to this subject. * 

Solid Alcohol. The formation of Solid Spirit, Alcohol Cubes, 
Travelers’ Alcohol, with nitrocellulose as a base is a common 
article of (commerce. The soap combination of R. Wild was too 
slow burning.'® In the methods of h. Denayrouze,'^ G. le Fortier,'® 
V. Perelzvich and G. Rosenbuch,'" J. Schaub,'"' F. Poulton,^' C. 
Wagner,"’ alcohol is solidified by the addition of sufficient wax 
or paraffin, together with nitrocellulose to impart the desired 
quality of free burning. In this manner, cubes containing 95%- 
1)7% alcohol may be carried without alcoholic exudation. F. 
Bayer & Co.-® prefer cellulose acetate to diminish the inflamma- 

1 . Iv. P. mm, 1808, al)st J. S C 1 1808, 17, Ji)4 1 . 

2, I'. P 0000, 18870, 1800 

;i Tv. P 10247, 1800, abst J S C I 1800, 18 , 810, 007, 1029. 

4. Iv P. 185.50, 1800 
5 Iv P. 1.5;i00, 1800 

0. Iv. Sperry. U. S P 723320, 1003 Iv P 5509, 1000. 

7. F. Tremaiii, Iv. P. 088. 1001 ; .5308, 1002 
8 P. McGeorge, Iv P 10142, 1004. 

0. L. Basset, K P 22230, 1008 

10. J Ledergerber and J Bauer, .Swiss P. 04329, 1913, abst. C. A. 
1014, 8 , .3.300. 

11. V. deKaravodiiie. Iv P 240.3, 1011, abst Kunst 191.3,3,451. 

12 L. Randolph, H P.0511. 1002 

13. F P .3210.54, 1003. ^ 

14. K P. 13.383, 1905; 15171, 1907, .5410, 1008, 11544, 1915; abst. J. S. 
C. I. 1908,27, 1197; 1010, 35,950. 

15. Iv P. 22019, 1900, abst J S. C. I. 1000, 19, 1172. 

16. Iv. P 5405, 1901; abst. J. S. C. I. 1902, 21 , 244, 1226. 

17 K P 17087, 10(K); F. P. 290132, Add. 3902, 1904; abst. J. S. C. I. 
1901,20,970; 1005, 24,429. 

18. Bclg. P. 195098, 1900. vSee also Bull, de la Soc. Fran, de Phot. 
1881,27, 121. 

19. U. vS. P. 9107.59, 1909; K. P. 20915, 1907; F. P. 397092, 1908; abst. J. 
S. C. 1. 1908, 27 , 826; 1909, 28 , 693; 1912, 31 , 514; C. A. 1909, 3 , 580, 1803; 
1910, 4,3121. 

20. U. S. P. 12622()7, 1262268, 1918; abst. J. S. C. I. 1918, 37 , 330-A. 

21. U. S. P. 1299408, 1919; abst. C. A. 1919, 13, 1759. 

22. U. S. P. 13179.50, 1918; abst. C. A. 1919, 13 , 3309. 

23. D. R. P. 134721, 1901; ahst. Wag. Jahr. 1902, 48 , II, 456. 
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bility without, at the same time, impairing the speed of burning 
Other Applications of the Nitrocotton Lacquers. In addi- 
tion to the uses previously indicated, and whicli are described 
in detail in Volume III of this series, may be mentioned the 
combination with dinitrobenzene and nitroxyleiies as caonlchonc 
substitutes;' filling for wheel tires;- as an ingredient in preserva- 
tive paints;^ flash light composition,' artificial cork manufac- 
ture;® preservation of eggs;*^ treatment of threads,^ waterproofing 
tubular articles;'* straw board formation lightning bands 
combination with cellulose;" fabrication of paper tubes;'- prodne, 
ing Schreiner finish on textiles;'® coating sounding tubes;" pre- 
serving natural flowers,'® waterproofing flower stems;"’* metallizing 
lace;'^ combining with native bitumens’'* and the process of A. 
Gottschalk.'" 

Artificial Leather. For the jnirpose of this historical rcsiniK^.. 
imitations of natural and treated skins may l^c C(niveniently 
divided into the four following classes ( 1 ) Those with a simple 
web as a base (celluloid and j)yroxylin plastic compositions); 
('2) those combining superimposed webs or layers united by an 
adhesive binder; (il) felted, fleeced or flocked vegetable or animal 
fibers united by binders; and (4) those ])roduced by rolling out 


1. A. Nobel, E P, 202:11, ISnik abst Cliein ISOA 19, (iOo 

2. I). Forbes and J Weymouth, E 1’ bSW l, IHiHi 
3 F. Fritsche & Co , E P 2007, ISO? 

4. J. Bostwick, V S P olMoOl. 1X07 

T) A. Blumer, U. S P OOOoOo, 1000, 7(H)0:il. l'»()2 

0. E. Barlow, E. P. 1I0:)4, 1002, abst J S C 1 1002, 21, lOiM) 

7. A .Samuel, F P. 31X137, lOOl.abst J S C J 1 005, 24, HX See 
also A. Samuel, F P :{4X()15, 1005, abst Chem Zts 1005, 4, 113, J Soe 
Dyers Col. 100.5, 21, 124, 2.53 

8 L. Feval, U. S P 7r)007X, 1004 

9. W. Thompson, K. P 20X03, 1005 

10. C. Koch, D. R. P. 198710, abst Wag Jahr lOOX, 54, I, 157, Zls 
ang Chem. 1908, 21, 18.5.5. 

11. R. Lhuilier and L. Maurice, F P. 40.50X4, 1 00<) 

12. R. Wagner and C. vonRadinger, 1* P 9240, lOO*) 

13. P. Krais, U. S. P. 92229.5, 1900 

14. C, Munroe, Chem. Eng 10, .50, Chem News, 1010, 101, 17, C. A. 
1910, 4 , 89. 

15. L. Ostrander, U S. P. 990788. 1910 

1(5. E. Schloss, U. S. P. 1044200, 1912 K. Roll, E P. 1315, 1913. 
D. R. P. 262005, 1912; abst. C. A. 1913, 7, 4088 . 

17. E. and B. Holland, E. P. 9780, 1913; abst J .S. C. 1 1914, 33, 042 

18. C. Forrest and J. Meigs, IJ S. P 1:30.5790, abst C A. 1910, 13, 2140. 

19. F. P. 352880, 1905, abst J Soe. Dyers Col 1905, 21, 280. 
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thermoplastic masses.^ We are primarily concerned in this 
synoptical development, with those modifications employing 
the cellulose esters— the nitrocelluloses. 

This vSection Three is divided into the following topics: 

1. Pryoxylin imitation leathers (2604-2610). 

2. Nitrocellulose waterproofing compositions (2610-2615). 

3. Enameling of paper surfaces with cellulose nitrate (2615- 
2616). 

4. The pyroxylin printing upon fabrics and textiles (2616- 
.2617). 

5. Pyroxylin leather, textile and paper cements (2617-2618). 

A large number’^ of leather substitutes have embraced the 


1 . M. Madni, Kunst. 19i;3, 3 , 241 ; abst C A 1913, 7 , 3248; Collegium 
1913, 209. R. vSansome, Textile World J. 1917, 52 , No. 13, 27, 

2 Among the more important of these may be mentioned L. Clerdcnt, 
F P 12051, 1851. H. Leib, F. P. 30540, 1857 A. Micaud, F. P. 31337, 
^1857. J. Dida, F. P. 7101, 1848. J. Codet, F. P. 20001, 1854. A. Parkes, 
Iv. P. 11147, 1840, Repertory of Arts, 9 , 40, 53; Meehan. Mag. 45 , 400. K. 


P:. P. 905, 1857. L. Guillois, F. P. 24814, 1855. W Green, F. P. 1724, 
1802, 1856; 9879, 1889 H Jennings, F. 1^ 1980, 1858. W. Hall, li P. 
178, 1858. H. Hendryck, Iv. P. 2538, 1859. 0. Henry, F. P. 1870, 1855. 
L Lefevre and F. Brion. F. P. 37105, 1858. A. Legeay, F. P. 1651, 1859 
J. Luis, F. P. 1651, 1859. J. deMartres, F. P. 35322, 1858. J. Paraf. F. 
P. 24234, 1855. L. Martres, F. P. 25823, 1855. A. Micoud, F. P. 720, 
1857. A. Roger, F 1*. 49, 1859. J. Rowley, F. P. 892, 1854; 1652, 1850, 
204L 1858. A. Pellet, F. P. 408, 1858. N. Szerelmey, U. vS. P. 44910, 
1804 Product called “Zopissa.” W. Flmer, U. S. P. 38784, 38785, 1863. 
F. p! 54508, 1862. J. Calmer, F. P. 48127, 1801. D. Bateman. F. P. 52144, 
1801 F. Gervaise, F. P. 40244, 1860. J. Abeilhou, F. P. 1403, 1802. A. 
Granger, li. P. 2140, 1801. A. Leverd, F. P. 47750, 1860. C. Roullier, 
F P 58135, 1863. W. Jaine, F. P. 56065, 1862. W. Nall, K. P. 2670, 
1863 li. vSimpson, U. vS. P. 42231, 1864. U vS. P. 77993, 1868; 89055, 
93102 1809. H. Mccch, U. vS. P. 75690, 1868. C. Monestier and I. Bang, 
U S.'P. 87277, 1809. C. Saffray, U. 8 P. 62503, 1867. F. Walton, U. 
vS P 111100 1871. F. P. 2489, 1868; 14a30, 1890. P. Wenzel, F. S. P. 

53549, 1866. H. Clark, U. vS. P. 141116, 141117, 141118, 1873. L. Allen. 

U. S. P. 130968, 1872; 162.322, 1875. J. Castkelaz and C. Depoully, F. P. 
1879, 1871. J. Charles and C. Taylor, F. P. 1738, 1871. W. Bell, U. S. P. 
1.53473, 1874. R. Ball, U vS. P 210079, 2106.55, 1878. B. Beer, F. P. 1285, 
1878. F. Floyd, Iv. P. 2018, 1878; Chem. Tech. Rep. 1879, 18 , II, 94. J. 
Harrington, U S. P. 1684.85, 1875; Re. 7952, 1877; 220237, 1879. C. Heyl. 
Chem. Tech. Rep. 1877, 16 , I, 220. Holl. P. 1970, 1917; C. A. 19i7, 11 , 

2417. H. Hirzel, D. R. P. 970, 1877. C. Kcsseler, D. R. P. 4976, 1878, 

P deLaSala, li. P. 1.5.52, 1879. H. Loewenberg, U. S. P. 176019, 1876. 
J Noad, E. P. 1750, 1876 C. Knelles, U. vS. P. 165420, 1875; 221580, 1879, 
t’ Rydc, U. S. P. 168^18.5. 1875. O. vSander, D. R. P. 22, 1877. K. Schwam- 
krug, D. R P. 2010, 1878. A. Day, U. >S. P. 210411, 1878; 322802, 322803, 
322804, 322805, 1885. F. P. 36, 1878; 8786, 8787, 1885. J. Tregurtha, 
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. use of various vegetable and animal oils inspissated by means of 

U vS P. 231692, 1880. W. Travis. K P 6101, 1881. I WOlianis, U. S P 
296263. 1884. A vanWinkle and K Todd, I*. P. 20690, 1890 J. Wolff 

I). R. P 20483, 1882 C, Lippold, T vS P 242312, 1.8.SI 1-; P .",762, 1897. 

I'l. Nenmann, I) R. P 2r)I39, I88;i W Nash, V vS P. 304229, 1881. (». 

VonNawrocki, K 1’ 5311, 1880 H Schwabadior, 1{ P. 1 1.'’,87, 1884 C 

Stierlin, Cheni. Tech Rep. 1880. 19 , 1, 129 \' Klein, 1) R P. 28887, 

1,88,3 S Hurwitz, 1) R P 17677, 1881. J S C I 1882.1,239 T Harri- 

son, Iv. P. 2037, 1884. M Orosse, 1' S P 21736.”), 1,881 Gripekovan k 
Co., Chetn. Tech. Rep. 1.880, 19 , I, 129 A Glatz, J) R P 24177, 1883 

H. Gerncr, U. S P. 229817. 18.80. I) R P 101.',0, Jahr Cheni 1.880, 33, 

I. 369; Dingl. Polv 1.880. 238 , 261; Cheni /t« 1.880, 4 , .581 Iv l-'isher, 

U. S. P. 214872, 1,881 K Fisher and M Iv Cohn & Wollhenii. Iv P. .5311, 
1880 C. Kvans. IJ S P. 2.3.8.372. 1.881 A Fell. U S. P. 1,87611, 1.877; 
262.5.8-1, 1.882 1) R P 23192, 1.8.82. Iv Bauer, U S. P, 277977, 1883. 
D. R, P 27.50,3, 2.89.84, 1.8.83 T Aleinand, Iv P 1077, 1.8,80 H. Chase. 
I). R P.17722.1881 H Boston and R Coinhe, Iv P 2.513, 1.8.88 A. Wil- 
i)au\, Iv. P 17268, 1.890; 70.80, 1.891 C lleep-, Iv P 1,8730, 1,889 H. 
Krannner, Iv P 2661, 18.89 H House, Cheni 'lech Rep 1,888, 27 , 11, 
126 R NenniiiKcr. Iv P. .3665, 1,886 C Rave. Iv P ,5577, 1,888 W. 

Sochefsky, Iv P 7.382, 1885 L W.iterni.in, Iv P 7676, 1.88.5 T Thomson, 

Iv P 3.3.54, 18,88. .3892, 1.891 T Chave. U S P .507213, 1.893 Iv. Drew, 
Iv P 68.52, 1.891 A Fhert, Iv P 7698, 1.892 A. h'raniplon, Iv P. 160,5.8, 
1890 A Blandy, Iv P 3.591, 1.889. 1.3.861, 1.890 1.) R P 49162, Chem. 

Tech. Rep 1.889,28,11,76 N KnmaKaya, Iv P 191.81,1893 (5 L.aurean, 

Iv. P 6988, 1891 1 1 Krinn, U S P .52.59.8.5. 1.894 G. Sachsenrdder, Iv 

P 1.5937, 1893 K Vollmer, Iv P .376.8, 1.890. B. Tetweiler, Iv P. 17.312, 
1890 C Wittkowskv. Iv P 1 1.381, 1886: 1.89,89. 1890 C Winkler.'lv. P. 
14738, 1.891 W Sinton, Iv P. 19788, 1895 J Schweit/er, li. P. 13.596, 
1.894, J S, C T 1895, 14 , 666. vSinith & MacFauiin, htd , Belt;. P 141.867, 

I. 899 1' Illlslein, Iv. P .56.57, 1.895 I Meiisik, BcIr P 13372.8, 1898 

W. Muller, Iv P 479.8, 1895. H Moehr, Belt; P. 111090, 1899. J. Ronl- 
lean. Belt; P. 142.571, 1.899. A Baldwin, Iv. P. 216.5.8, 189.5 F. Billing and 
A. Letalle. Iv. P. 2296.5, 1896. F Hasselniann, Belg P 1.39111,1.898. M. 
Hoequet, Iv P. 1.5.87, 1.895. J. Kcr, Iv P. 8069, 1896 K Klic, K 1’ 18937, 
1895. J Hertkoru, Belg. P. 137372, 1898 A. McnesdorlTer, Iv. P. 20488, 

1903. H. Morch, U vS P. 647979, 1900 J. Philipps, H. UUA and R. 

Grimoin-Sanson, F P. 14420, 1901 J. Philipps and P dcTroussurcs, Iv 
P 17270, 1903. H Mnller, Iv P. 17979, 1904, 26.593, 1908, J. S C. I. 1909, 
28 , 535. Belg. P. 1789.30, 1904. G. Murray, Iv P. 1930, 1901; J. S. C I 

1905, 24 , 85. F'. Reddawav, Iv P. 1.5.545, 1902. Iv Briggs, Iv P. 3067, 

3096, 1892. K. jetter, U S. P, 749297, 19IM. Iv. P 4902, 1903; J. vS. C. I. 
1907, 36 , 71. F. P. 330006, 1903, J. vS. C I. 190.3, 22 , 10.56. L. Joseph, 
K. P. 536, 1901. H. Karle, Belg P. 164930, 1902, 1.880-14, 1905. Iv P. 
26517, 1905; J. vS. C. I. 1906, 25 , 770. F. P. 342622, 1904; Add. dated Nov. 
17, 1905; J. S. C. I. VM, 23 , 944; 1906, 25 , 488, G. and C. Falkcnstein, 
K. P. 3062, 1901; 26.596, 1902; J. vS. C. I. 1903, 22 , 373. U. vS P. 667770, 
1901; 714791, 1902; J. vS. C. I. 1901, 20 , 7.31; 1903, 22 , 37. F. P. ,308044, 
Add. 1167; J. S. C. I. 1903, 22 , 876. Belg. P. 151790, 1901; 167085, 1902. 

J. Ammundseii and K. Rasmussen, Iv. 1’. 11526, 1900. J. Christensen, 

K. P. 27011, 1902; J. S. C. 1. 1903, 22 , 563 J. Chectham and T. Southworth, 
K. P. 658, 1857. A. Ferraguti, Belg. P. 198137. 1907. H. Coale, F. P. 
366.586, 1906. J. Blenk, D. R. P. 226860, 1908; Kunst. 1911, 1 , 15; Chem 
Zentr. 1910, 81 , TI, 1.343. L Kennis, Belg. P. 181703, 1905. Vereinigte 
Kunstscidefabriken, D. R. P. 207385, 1909; Chem. Zentr. 1909, 80 , I, 112-1. 

* Socicte Civile dl’Ivtudcs dc I’Indechirable Crimson, Belg. P. 20.32.50, 1907. 
Societe Anon deCuirs etl^Courroies d'Audenarde, Belg P. 19.5338, 1906. 
A. Thiemt, D. R. P. 202074; Chem. Ind. Koll. 1908, 3 , 190 L. Velasquez, 
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driers, with which various solid constituents were incorporate^ 
with the foregoing agglutinants. The products known as “Kamp- 
tulicon,”* “Leatherine,”^ “Texol,”^ “I^eatherette,”^ “Spongio- 
lignine/’^ “American cloth/’® “Cuirette,”’ “Celluvert,”® “Mem- 

F. P. 447702; Kunst. 1913, 3 , 474. G. Winterbottom and J. Egerton, K. 
P. 12()87, 1909; J. S C. I. 1910, 29 , 504. C Baj, K. P. 5077, 1911; Kunst 

1912, 2 , 234; J. S C. I. 1912, 31 , 279. G. Easier, F. P. 4557K7, 1913; C A. 

1913, 7 , 2497; 1914, 8 , 2277. W. Eitner and R. Kind, D. R. P. 276434, 1913; 
Kunst. 1914, 4 , 392 C. Gr|>be, E. P 564, 1911. F. Kremer, U. S. P. 
1065691,1913 C. A. 1914, 8 , 2638. F. P. 459440, 1913. E. Nagel, Belg. 
P. 2.54354, 1913 P. Petersen, E. P 22644, 1913; Kunst. 1914, 4 , 345. E 
Meszaros, D. R. P 293751, 1914; J vS C. 1. 1916, 35 , 1165. li. Muskett and 
Rubber vSubstitiite, Ltd , E P. 26789, 1910; J. S. C. I. 1911, 30 , 1448; C. A 
1912, 6 , 1.505. Iv. Rothschild, Belg. P. 22.5963, 1910 J. Prince, U. S P 
130.5621; C. A 1919, 13 , 214,5. W, L., and G. Ayres, E. P. 8202, 1915; 
J. vS. C. I. 191.5, 34 , 1204; C. A. 1916, 10 , 2999. A. Carlsen, F. P. 48a301, 
1916; C. A. 1916, 10 , 1,331. Drivremmefabriken “Dana,” Dan. P. 214.58, 
1910; C. A. 1917, 11 , .306. vS. Goldreich and M. vStern & Co., E. P. 123101 ; 
C. A. 1919, 13 , 1,520; J. vS. C I. 1919, 38 , 228-A. H. Broadhurst, A. Lamble, 
vS. Peachey and The United Alkali Co., E. P. 127481, 1918; J. vS. C. I. 1919, 
38 , 40,5- A G. Bruce, 11 S. P. 1279242, 1918 C. Jung-Reinhart, D. R. P 
304096, 1916; J. S. C. I. 1918, 37 , 344-A K. Haring, U S. P. 1179.3.57, 1916. 
H. Linne, D. R. P. Anm. L-4.5917, 1917; Chem Zentr 1919, 90 , II, 81. J 
Magnin, F. P. 477767, 1915; C. A. 1916, 10 , 1.585; J. vS. C. I. 1916, 35 , 610 
A. Mt-'ier and H. Rail, U. vS P. 1287387, 1918; J. S. C. I. 1919, 38 , 15,3-A. 

0. Reinhardt, D. R. P. .30954.5, 1918; Chem. Zentr. 1919, 90 , II, 74. R. 
Respes.s, U. S. P. 127611.3, C. A. 1918, 12 , 2142 vS Satow, U vS. P. 124.5977, 

1917, J. vS. C. I. 1918, 37 . 35-A; C. A. 1919, 13 , 19.53. J Schmid, vSwiss P. 
75980, 1918; C. A. 1918, 12 , 2142. T. vSehmid and J. Foltzer, E. P. 101.536; 
J. vS. C. I. 1917, 36 , 465; C. A. 1917, 11 , 195. F. P. 482898, 1917; C. A 

1918, 12 , 236. N. vSeheuer, F. P. 480809, 1916; C. A 1916, 10 , 1,332; J S 
C. I. 1917, 36 , 40. G. .Spear, U. S. P. 1312758, 1919; C. A. 1919, 13 , 2.579 
G Teunissen, .Swiss P. 77251, 1918; C. A. 1918, 12 , 2142. J. Ward, E. P. 
119.304, 1917; C. A. 1919, 13 , 199. E. Wagner, .Swiss P. 73105. 1916; C A 
1917, 11 , 10(i. W. .Spalteholz, and K. Haring, U. .S. P. 1200146, 1916; 1). 
R. P. 2736.52, 1911 ; J. S. C. 1. 1914, 33 , 7.59, 1916, 35 , 1 165. K. Spalteholz, 
U. S. P. 1021952, 1912, F. P. 401901, 1909; J. S. C. I 1909, 28 , 1186; 1912, 
31 , 422. 0. vSilberrad, E P. .5006, 1911; abst. C. A. 1912, 6 , 2339. Skind- 
fabriken Unicum, K. Bendixen, P. Bendi.xen & Co., Aust P. Anm. 126.3/12; 
abst. Chem Ztg. 1913, 37 , 32. G. KraitseWer, Aust. P. 61472; abst. Chem. 
Ztg. 1913, 37 , 1265. E. Reidel, Aust. P. Anm. .5603/11; abst. Chem. Ztg. 
1912, 36 , 489. P. Prost and J. Girard, Belg. P. 2.39664, 1911; abst Chem. 
Ztg. 1912, 36 , 115. H. vStassen, Belg. P. 254057; abst. Chem. Ztg 191.3, 
37 , 445. R. Resiwss, Can. P. 191418, 1920. Canadian Consolidated Rubber 
Co., Ltd , Can. P. 181770, 1918. J. Campbell, D. R. P. 262709; abst. Chem 
Ztg. 1913, 37 , 8134. A. Somerville, U. S. P. 1337802, 1920; abst. C. A. 920, 
14 , 1907. M. Chaumont, F. P. 449554; abst. Chem. Ztg. 1913, 37 , 228. J. 
Lipman, E. P. 12991, 1911; abst. Chem. Ztg. 1912, 36 , 752. 

1. Jemie, Rept. Pat. Inv. 39 , 318. 

2. M. Zingler, E. P. 3171, 1884 ; 8963, 1885; abst. J. vS. C. 5. 1885, 4 , 
537 

3. A. Hutchinson, E. P. 3749, 1882. 

4. E. Freely, U. S. P. 285475, 188,3. E. P. 2L58, 1885. 

5. J. Davenport, E. P. L5872, 1885. 

6. R. Gubbins and C. Farquharson, E. P. 2735, 1885; abst. J. S. C. 1. 
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branoid,”* “Pantasote,”- “Perchoid,”*'’ “Leatlierboard,”^ "Texti- 
loid,”® “Kerite,”* “Fibroleum,”" “Syrolet,”'* ‘ Hidc-Ite,”'-* “biii- 
crusta Walton, “Ebonite,"'* “EcoVcite,"'- “Liicrate,"'^ and the 
zinc resinate composition of G. (loldnian,*^ magnesian cellulose 
of S. Irving,'^ and acetyl-albumin"* are illustrative. None of these 
contain the cellulose nitrates as an important ingredient. 

As leather became more expensive, methods for the utiliza- 
tion of the small pieces and scraps were devised to simulate tanned 
hides, this branch of the art being reflected in the elTorts of h'ng- 
lische Wollenwaaren Manufaktur,'^ C. Cole,"^ A. Micoiid,"-', II. van 
den Houtj'^^G.NeufTer,'* P.Rioux and L.de Pariente,-- n.Trap{)es,-'' 

H. Bonneville, -ns. Allen, -\S. Dyar,’^** W. Burr,’** L. Monlier,‘nV.(',ale 
IHH") 4 247. 

’ 7 .’ 0 Redfern, K. P. 8()20. 1885, ubst J vS. C I 188H, 5 , V,).') 

8 H. Morrow. Iv. P. <KUP, 188r); abst. j S C I ISS-V 4 , ol I. (i'.KI, 751 

1 J. Deckert, U. S. P 4870(i7, 1802, ubst. J. A C S 1802, 14, 8'i() 

2. Pantasote Leather Co. Iv P 0700. 1801. 

;L H. Hart, K P. 2808, 2800, 1808 The "Oxolin ’ of C ('.rist (Cheni 
Ztg 1800, 23 , 705; Pharm Ccntralh 1800, 41 , 550) is similar 

4. W Jones, K P. 0507, 1001 ; abst J S C 1 1001.20,054 

5. H Cadoret, U P. 12451, 1800, abst J vS C I 1800,15, 100, 1807, 

IS, 580, 440. 

0. W Bri.xey, U vS P. 714858, 714850, 1002, 728851, 10U;{, alM J 
S. C I. 1005, 22 , 54, 755 

7. G. Brigaicnt, Das Handelsmuseuni for 1000 

8 W. Luxmoore, E P 24041, 1012, abst J S C 1 1015. 32 , 571 
J Ind. Kiig Chem. 1015, 5 , 514 

0. Hide-Ite Leather Co , U S P.081501, Pill, E P 401, 1011; 14257, 
1012; F. P. 425840, 1011; abst. J S C. I 1011, 30 , 145, 750, Kimst 1011, 

I, 5.50 D. R. P. 248.502, lOll, 2.50000, 1012. abst C A 1012 . 6 , 554.5, 

1015, 7 , .5251 , Zts ang Chem 1012, 25 , 10.54, Kiinsi 1015, 3 , 257 

10. A. Plcws, E. P 10082, 1000 

11. N. Middleton, Jr , F. P. 5.5.5:105, 1005 

12. Ecorcite I Ad . F. P. 5701.50, 1007; abst Mon Sei 1008, 69 , 1 15 

15. A Hart, U S P. 08400.5, 1911; 1151020, 101.5, E P i;i()20. 1008, 
11340, 1000; 18007, 1010; ;1070, 18007. 1911; 18270, 1015, Belg P 2578.50, 
1911; abst. C. A. 1012, 6 , 1090; J915, 9 , 1227, J S C I 1000, 28 , 172, 1012, 
31 , 280; 1914, 33 , 4.S0; J. vSoe. IJyers Color 1012, 28 , 57 

14. U. S. P. 840841, 1903, abst. C. A. 1007, 1, 715, 705 

15. U. S. P. 885442, 1908; abst C. A 1008, 2 , 24.50 

16. F. P. 310229, 1901; abst. J. S. C I 1902. 21 , 704 

17. F. P. 310229, 1901; abst J. S. C I 1902, 21 , 701 

18. E. P. 3027, 18.57. 

19. E. P. 726, 1857. 

20. E. P. 2771, 185.5. 

21. E P. 1205, 18.55 

22. E. P. 1420, 1855. 

23. E. P. 276, 1855. 

24. E. P. 1001, 1804. 

25. U. S. P. 40592, 40.593, 1863; 69742, 1807, 73427, 80048, 1808. 

26. U. S. P. 62120, 1867. 

27. E. P. 689, 1809. 

28. U. S. P. 73991, 1868. 
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and W. Boyden/ W. Morris,’ P. vSmith,^ vS. vSorseii,^ W. Tice,^ 
Leather and Leatherette Co.,® J. vStanely and T. Lemassena,^ 
E. Poliak,'^ A. Arnold,'-' J. Davies,'® W. Burrows," J. Jack,"^ N. 
Rapeaud,"^ E. Tuteur and W. Ooulborne," L. Munk,'® C. Wey- 
gang,'® A. Poliak,'^ G. Gautier,'" Fiber Products Co.,'" E. Reidel,*^® 
P. Damgaard,*" J. Dorns,-'-' J. Campbell, A. Klingcr,''LS. Peachey,''® 
C. Roessler,-'® and M. Rigell.-^ 

H. Sichling,"" K. Micksch,-" H. Arniiii,®® M. SchalP' and L. 
Andes"" liavc published :c)inprehensive reviews of the methods 
employed. 

Pyroxylin Imitation Leathers. The earlier attempts of S. 

I. K. P. 3376, 1871. 

2. U. S. P. 104269, 1870 

3. U. S. P 183819, 1876. 

4. D. R. P. 1694, 1877; abst Cliem. Iiul. 1878, 1, 275. 

5. K. P. 2275, 1875. 

6. Cheni. Tech. Rep. 1879, IS, I, 111. 

7. K, P. 3141, 1884. 

8. V S. P. 27047.5, 1883; F. P. 146202; D. R P. 18662; Ital P. 13649; 
Aust. P. 9102, 9193, 21244, 21245. 

9. K. P. 4008, 1888; abst. J vS C. I. 1888, 7 , 363. 

10. K. P. 11880, 1885; abst. J. S C. I. 1885, 4, .535, GIO. 

11. K. P. 14235, 1888; abst. J vS. C. I. 1888, 7, 708. 

12. K. P. 1615.5, 1887. 

13. E. P. 8221, 1888; abst. J. vS. C. I. 1^89, 8, 469. 

14. ]<:. P. 3027, 1887; abst. J. vS C. T. 1887, 6, 234. 

15. Iv. P. 11521, 1892; abst. J. S. C. I. 1893, 12 , 167. 

16. K. P 3001, 1890, abst J S. C. I 1891, 10 , 556, .565. 

17. K. P. 1.5794, 1907; al)st. J. vS. C. I. 1908, 27 , 170. 

18. U. vS P.7369.57, 1903; K. P. 19249, 1901, abst. J. S. C. I. 1902, 
21 , 1405 

19. K. P. 4130, 1909; abst. J S. C. I. 1909, 28 , 804. 

20. K. P. 15761, 1911; F. P. 433281, 1911; D. R. P. 229535; Relg. P. 
2215.56, 1909; Swiss P. 5658,5, 1911; abst. C. A. 1912, 6, 694; 1913, 7 , 289; 
J. S. C. I. 1911, 30 , 1224; 1912, 31 , 141; Kunst. 1911, 1 , 68 

21. K. P. 22644, 1913; Bdg. P. 260780; abst. Kunst. 1914, 4 , 234. 

22. Belg P. 260794; abst. Kunst. 1914, 4, 233. Sec L. Andes, Kunst. 
1919, 9 , 197, 216, 228, 24.5, 2.57; abst. C. A. 1920, 14 , 2276. 

23. K. P. 9370, 1914; 1(E530, 1916; abst. C. A. 1915, 9 , 2700; J. S C. I. 
1915, 34,024, 1917,36, 1141 

24. Swiss P. 73106, 1916; abst. C. A. 1917, 11 , 306. 

25. K. P. 1894, 1915; F. P. 480904, 1916, Jap. P. 32418, 1918; abst. 
C. A. 1916, 10 , 1950; 1917, 11 , 1338; 1918, 12 , 2249; J. S. C. I. 1916, 35 , 
479; 1917, 36 , 39; Ami. Rep. Soc. Chem. Ind. 1916, 1 , 215. 

26. U. S P. 1192460, 1910; abst. C. A. 1916, 10 , 2291. 

27. D. R. P. 302330, 1916; abst. J. S. C. I. 1918, 37, 344-A. 

28. Kunst. 1911, 1 , 70; Chem. Ztg. 1912, 36 , 965; C. A. 1913, 7 ; 2705. 

29. Kunst. 1915, 5 , 18, 41; 1918, 8 , 133, 148; abst. C. A. 1919, 13 , 1936. 

30. Kunst. 1915, 5 , 133; abst. C. A. 1915, 9 , 2324. 

31. Kunst. 1919, 9 , 141. 

32. Kunst. 1919, 9 , 197. 
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Barnwell and A. Rollason,' L. Cornides,’ P. Berard,’’ J. Mac- 
intosh/ N. Petin/ and G. Rhodes and J. Synic*' are iiidicalive 
of the state of the art before ISbO, tliese processes comprisinj; 
the employment of collodion in volatile solvents for waterproofing 
and leather imitation purposes. The succeeding ten years wit- 
nessed the developments of T. Morris, R. Wearc and Iv. Monck- 
ton,"^ L. Simonet,* Despaquis'-* and W. Henley and 1). Spill, 
while the period 1S7 1-1890 brought forth the inctliods of b. 
Klopfer^' which, in a small degree, contained the gerninpon which 
modem processes have been developed. 

However, the first real development along the lines of present 
day pyroxylin artificial leather practice was the nitrocellulose- 
coated Tannette produced by the Frederick Crane Chemical Co., 
at vShort Hills, N. J., and based on the patents of W. Field. This 
was followed by the F. Crane patent the next year^'^ which clearly 
set forth the principles of combining nitrocellulose with boiled 
or blown oils in the presence of solvents harmonious to both. 
The chief drawback to this product was the ])owerful rancid 
odor which developed upon long storage of the goods, and to over- 
come this, required many years work. The Tannette Co., com- 
bined with the Evans Artificial Leather Co., which later merged 
into the Boston Artificial Leather Co. The product name was 
then changed to Moroccoline, which is produced at Stamford, 
Conn., at the present time. iTom the date of the appearance 
of the W. Field patent (1892 to 1900) witnessed much activity in 
this art, as .shown by the appearance of the processes of C. King 


1. J. C. vS. 1858, 11 , 85. li P ‘.)45, 1859, 2249, 1860. 

2. K. P. 745, 1855. 

3. K. P. 607, 1856; 188#. 1857, 63!), 1858. 

4. E. P. 2789, 1859; 1295, 1860 Reference is made to Iv. P. 033, 
14041. 1852 ; 404, 1857 ; 2701, 1859. J Macintosh and G. Rhodes, Iv. P. 
734, 1859. 

5. K. P. 1765. 1855. 

6. E. P. 2384, 1860. 

7. E P. 2661, 1861. 

8. E. P. 756, 1864. 

9. Bull. vSoc Franc Phot. 1868, 14 , 9. 285, 1873, 19 , 6 

10. E. P. 1017, 1870. 

11. * U. S. P. 295653, 1884 E P. 3615, 1.88.3, abst. J. A. C. vS. 1884, 
«, 178. 

12. U. S. P. 473306, 478955, 1892; 498162, 1893, 627493. 1899; E. P. 
3469, 1893; abst. J. S. C. I. 1894, 11 , 164. 

13. E. P. 3345, 1891. F. Crane and J Wellington, E. P. 14274, 1893. 
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and R. Jellicoe/ A. Nobel, ^ the Velvril patents,^ Soc. Anon. A. 
Roudillon et Cie,^ D. vSutherland and W. McLaren,*^ A. Millar,® 

S. Heimann,^ E. Heberlein,® and E. Kingscote.® These all 
comprized the use of the nitrocelluloses for imitative or water- 
proofing purposes. 

The general method of manufacture of imitation leather was 
the application to a textile as a backing, of a plurality of coats 
of nitrocellulose-castor oil-pigment dopes, which was subsequently 
roll or plate embossed to simulate the tanned skins of various 
animals. At this time, blown cottonseed oil was gradually giv- 
ing way to castor oil, which, although producing a leather of dimin- 
ished strength, nevertheless reduced the odor to almost nil. 

The decade 1001-1910 witnessed the disclosure of the methods 
of Nowotny Brothers,’*’ R. Piesbergen,” Societe Anonyme 
Corrioide,’^ E. Deiss,’^ J, Guillot,’^ H. Gregory,’^ S. Hermann,’® 
vS. Meers,’^ vS. PiankoandM. Knaster,’®0. Wawrziniok,’*’ R. Wee- 

1. K. P. 15686, 24695, 1893; abst. Kunst. 1913, 3 , 410. 

2. K. P. 20234, 1893; abst. Chem. Ztg. 1895, 19, 605. 

3. W. Reid, K. P. 3485, 1903; Aust. P. 13851, 1904; abst. J. S. C. I. 
19a3, 22 , 706 W. Reid and K. Earle, U. S. P. 568877, 1896; E. P. 21995, 
1895; j: 6677, 1897; 26893, 1898; D. R P. 96365; abst. Chem. Centr. 1898, 
69 , I, 1220; Wag. Jahr. 1898, 44 , 1197. Can. P. 52042, 1896; Aust. P. 705, 
1896. W. Reid and The Velvril Co, E. P. 1609, 1900; 13306, 1903; abst. 
J. S. C. I 1904, 23 , 670, 830. F. P. 304286, 1900; 341407, 1904; D. R. P. 
103726, 168359; Can. P. 61147, 61157, 1897; abst. Wag. Jahr. 1899, 44 , 
1152; Jahr Chem. 190,5-08, II, ,574. Velvril Co, Ltd., and J. Howkins, 
E. P. 1,3306, 27202, 1903; abst. J. S. C. I. 1904, 23 , 670. W. Reid, Elec. 
Rev. 1895, 35 , 389; abst. Chem. Ind. 1895, 18 , 972. 

4. E. P. 2584, 1898; abst. J. S. C. I. 1899, 18 . 259. 

5. E. P.28613, 1897;abst.J.S.C. I. 1897,16, 1013, 102,5. D. Suther- 
land, E. P. 161,56, 1912. 

6. E. P. 17549, 1898; abst. J. vS. C. I. 1898, 17 , 895; 1899, 18 , 1014. 

7. U. vS. P. ,547120, 1895. 

8. E. P. 13198, 1896; 17302, 1897; 27529, 1898; abst. J. S. C. I. 1899, 
18 , 94, 98, 320, 366. 

9. E. P. 10432, 1898; D. R. P. 11356^?, 1900; Can. P. 63574, 1899; 
abst. Wag. Jahr. 1900, 46 , II, 1567. 

10. Aust. P 8442, 1902. 

11. E. P 15269, 1904; F. P. ,344787, 1904; Belg. P. 179220, 1904; abst. 
J. vS. C. I. 1904, 23 , 906,1155. 

12. Belg. P. 149052, 1900. 

13. E. P. 5887, 1903. See also G. de Moutlord, U. S. P. 928235. 

14. F. P. 362170, 1905; abst. C. A. 1907, 1, 1501; J. S. C. I. 1906, 25 , 
647. 

15. U. S. P. 848301, 1907. See also B. Goldsmith, U. S. P.. 772993, 
1904. 

16. U. vS. P. 855708, 1907; 1008332, 1911; abst. C. A. 1912, 6 , 301. 

17. U. S. P. 837700, 1906; 1235043, 1917; E. P. 18499, 1906; F. P. 
369220, 1906; Belg. P. 194268, 1906; Can. P. 102824, 1907; abst. J. S, C. I. 
1907, 26 , 106, 160, 1022. 

18. E. P. 28743, 1907; 7580, 1908; abst. J. S. C. I. 1908, 27 , 459; 1909, 
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ber,^ Schuhfabrik Bonndorf Geb. Kriechlc,* L. Guilleteau,® J. 
Guillot.^ 

G. May^ and W. Grosvener®' devized a method of partial 
recovery of solvent which has been applied on a manufacturing? 
scale with — it is understood— satisfactory results. 

From 1911 to the present, advancement has consisted in a 
large number of comparatively unimportant improvements in* 
dividually, but which in the aggregate have greatly lessened 
the cost of production and improved the quality. Fabrikoid, 
Moroccoline, Duratex, Texaderm, Marokene and vSattenole are 
trade names for pyroxylin artificial leathers at present produced 
in the United States, at a total estimated daily output of approxi- 
mately 28,000 square yards. Among the later processes which 
merit mention may be included those of E. Taylor,^ vSociete 
Anonyme Nouvelle VOyonnithe,*' vSubcril-Fabrik,^* H. Carlo,’“ 
E. I. Du dont de Nemours Co.,’‘ E. Delahayc,’^ ]{. Girzik,’® P. 

28 , Mo. F. P. 3H5900, 1908; First Add Mar. 9, 1908. D. R, P. 225702, 
1907; abst. Kunst. 1913. 3 , 337. Swiss P. 43470, 1907. Belg P. 204839, 
1907. Can P. 117401, 123055, 1910. 

19. U.S. P 1141224, 1915; abst C A 1915,9,2102. DR P.228421. 
238252, 1909; 240413. 1910; abst C. A. 1912. 6, 2191, 2504, Zts ang. Chcin. 
1911, 24 , 2040; Kunst. 1911, 1 , 45. 

1. U. S. P. 927198. 1909; 1180052, 1910; K P. 1.52M, 1907; abst. 
J. S. C. I. 1908, 27 , 581 ; 1910, 35 , 834. Belg P 201657, 1907. 

2. K. P. 12174, 1908; Swiss P. 42533, 1908; Belg P. 208-143, 1908. F. 
P 390922 

3. F. P. 375564, 1907; abst C. A. 1909, 3 , 201. 

4. F. P. 362170, 1906; abst. Mon. vSei , 1907, $ 7 , .37 

5. G May and W. Grosvener, U. S P 1075.580, 191.3, K. P. 10795, 
1909; 152.56, 1913; F. P. 403520, 1909; 1) R P. 2448.34, 2.57.572, 1909; abst. 
C. A. 1912. 6, 25.37; 1913, 7 , 2091 ; 1915, 9 , 149, Kunst. 1913, 3 , 40; J. S. C I 
1910, 29 , 84; 1913, 32 , 10,56. 

6. U. S P. 979781, 1070970, 1913; 1180477, 1916, abst. J. S. C. I. 
1913, 32 , 1104; 1910, 35 , 853, F. P. 40.3.520, abst. J. S. C. I. 1910, 29 , 84. 

7. U. S. P. 1025217, 1982; abst C A 1912, 6, lOM. 

8. F. P. 473380, 1913; abst J. S C. I 1915, 34 , .501. 

9. D.R.P.Anra.S. 34117, 1911. vSee also C. Rossler, Can. P. 201885 
10 D. R. P. 254193; F. P. 443998, abst C. A. 1913, 7 , 1084; Wag. 

Jahr. 1912, 58 , II, 621; Kunst 1913, 3 , 5.5. 114, 170. 

11. U. vS. P. 1257756, 1257785, 1269339, 1918, abst J S. C. I. 1918, 
37 , 709-A; 1919, 38 , 319-A. K. P. 122677, 122679, 122680, 122681, 1267.50, 
1919; abst. J. S. C. I. 1919, 38 , 121-A, 394-A, 460-A, 47.3-A. Can. P. 178878, 
178879, 178880, 189318, 189319, 189320, 189.321, 201913 F. P. 488991, 
488993,-488994; abst. Rev. gen. ind. Text. 1919, 4 , 57; Chem. Zentr. 1920, 
91 , II. *7. 

12. E. P. 14943, 1911; F. P. 418543, 1910; ab.sV C. A. 1913, 7 , 289; 
Kunst. 1913, 3 , 91, 114. Can. P. 1.36785, 1911, Swiss P. .570.59, 1911; Aust. 
P. 56026; abst. Kunst. 1913, 3 , .56. 

13. E. P. 4668, 1914; abst C. A. 191.5, 9 , 21.52; J. S. C. I. 1914, 33 , 
658. D. R. P. 281304, 286120, 1913; abst. C. A. 1915, 9 , 202, 2153; Kunst 
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Braun/, K. Hartmann,^ F. Heinker,^ E. Kempshall/ J. and M. 
McPhie/ R. McLaurin,® M. Poto,^ C. Arnold,® R. Dyer,® The 
Duratex Co.,^® R. Dunwody and J. Wills, D. Frothinghani,^^ 

R. Brightman,'® C. Forrest and J. Meigs, W. Masland,'® W. Rich- 
ards,^® F. Sparre,^’ M. vSchcucr,'® W. vStoddard,'® E. Weinheim,^® 
A. Whitmore,^‘ and T. Tumer.^^ 

A general r^sum6 of pyroxylin artificial leathers has been 

1914, 4, 220, 300; 1915, 5, 84; CLcni. Zentr. 1914, 85, 1, 228. Aust. P. 3034, 
1913; Holl. P. 2040, 1917; abst. C. A 1014, 8, 2229; 1917, 12, 2722. 

1. 1). R. P. 275463, 1913; abst C. A. 1915, 9, 162; Kunst. 1914, 4, 
255. 

2. U. vS. P. 1016407, 1912; abst Mon vSci. 1913, 78, 15. K. P. 16810, 
1911; 29997, 1912; abst. C. A. 1913, 7, 289 1914, 8, 2084; J. vS. C. 1. 1912, 
31, 82. D. R. P. 244560, 1910; Can. P. 137314, lOlP abst. C. A. 1912, 
e, 2339; Zts. ang. Chcm. 1912, 25, 798. 

3. D. R. P. 241292, 1911. See also Deutsche Gasliihlicht Akt.-Ges. 
D. R. P. 250407, 262022. 

4. U. S. P. 964524, 1910. K. P. 7824, 1914. See also L. Cavanaugh, 
Can. P. 190799, 1920. 

5. K. P. 4214. 1913. See A McLennan, New Zealand P, 33654, 1913. 
0. U S. P. 1130619, 1915; K. P. 27969, 1911; ab.st. C. A. 1913, 7, 

1990; 1915, 9, 1133; J. vS. C. I. 1912, 31, 597. 

7. F. P. 480939, 1916; abst. J. S. C. I. 1917. 36, 151 

8. « U. S. P. 1195431, 1910; 1247610, 1917; 1257665, 1277528, 1918, 
Can. P. 178879. 1917; K. P. Appl. 1180, 1182, 1183, 1918; abst. J. S. C. I. 
1910, 35, 1057; 1918, 37, 06-A, 315-A, 709-A: C. A 1918, 12, 237. 

9. U. S. P. 1308231, 1919; abst C A. 1919, 13, 2299. 

10. U. S. P. 1190806, 1190807, 1916; K. P. 102114, 100336, 1910; F. 
P. 481900, 481901, 1917; Swiss P. 73286, 73287; abst. C A. 1917, 11, 306, 
546, 2624, 3465; J. S. C. I. 1916, 35, 935, 1207; 1917, 36, 727. Can. P. 
172576, 1910. 

11. U. vS. P. 1187890, 1916; abst. C. A. 1916, 10 , 2155; J. S. C. I. 1916, 
35 887 

’ 12.' U. vS. P. 1316783; abst. C. A. 1919, 13, 3011. M. Zignone, E. P 
141712, 1919. 

13. J. S. C. I. 1917, 36, 984. See also L. Lilienfcld, Aust. P. 61055, 
1913; vSpan. P. 55263; F. P. 28210, 1912. 

14. U. S. P. 1305790, 1919; abst. C. A. 1919, 13, 2140. 

15. U. S. P. 1267785, 1918. See also X. Lilienfcld, Aust. P. Anin. 
2988, 1912; abst. Chem. Ztg. 1913, 37, 590. 

16. U. S. P. 1270055, 1918; abst. C. A. 1918, 12, 1935; J. S. C. I. 1918, 

37, 709-A. 

17. U. S. P. 1257756, 1266073, 1918; 1301187, 1919; abst. C. A. 1918, 
12, 1700; 1919, 13, 1953; J. S. C. T. 1918, 37, 315-A; 1919, 38, 459-A. 

18. U. S. P. 1291180, 1919; abst C, A. 1919, 13, 1030; J. vS. C. I. 1919, 

38, 331-A. 

19. U. S. P. 1190806, 1190807, 1916; 1262132, 1262133, 1918; abst. 
J. S. C. I. 1916, 35, 935; C. A. 1918, 11, 1604. 

20. U. S. P. 1242622, 1917; 1263174, 1918; abst. C. A. 1918, 12, 236, 
1604. 

21. U. vS. P. 1244567, 1917; abst. C. A. 1918, 12, 236. H. Haon, U. 

S. P. 1322786; abst. C. A. 1920, 14, 365. 

22. U. S. P. 1269339, 1918; abst. C. A. 1918, 12, 1842; J. S. C. I. 1918, 
37, 709-A. vSee also H. Dreyfus, E. P. 133353, 1918; for the use of toluene-o- 



CELIULOSL' EvSTERS 


2009 


given by K. Lauffmann* E. Mosinger,^ 0. Kauscli,^ E. Worden/ 
and J. Wallner,-’ while J. Lorenz® has detailed the analytical 
methods for e^'ahlation of dopes and solvents. The Pegamoid 
pyroxylin products are reviewed by (L Durst. 

In the impregnation of dnnn skins and gut strings^ artificial 
chamois,'-* enameled leather/** split leather/* and the sole leather 
compositions of Societe Pctticolin/'-* W. Walden,*** I,. Oiiilleteau,*^ 
H. Kohler,*® M.Nachmann,'® F. Merrick,*^ A. Armande,'** and Utz,'-' 
all comprize some form of nitrocotton. 

The present practice of pyroxylin patent leather inanufac 
ture, is based on the developments of J. Edsoii,"** and A. Cohn."* 
inonoethyl sulfonamidi' in cellulose acetate dopes, cr Richter, I.ck. Kohlenst' 
verb. I, 1074 

1. Kunst 1910, 6, 41, 54, 00, S2. 9.4, 191.S, 8, 25, SO; C A 1910, 10, 

1280, 1431; 1917, 11, 2741; 1919, 13, 1952, 2778; J S C I 1917, 3G, 220, 
1919, 38, 22/-A; Zts aiig Chetn. 1910, 29, II, 520; Zts ()ITentI Chem. 191.8, 
24, 212, 2.49, Chem Zeiitr. 1919, 90, II, 299 See also Deutsche Kiinstleder 
A-C;, U. S P. 10050.84 W. Beatty, U. S P W Stoddard, 

U S. P 1190806. 1190.807. L. C.anard, F. P 417017 \i Del.ihave. 1' P 
418.544 P. Hraun, D. R P 27.'>104. W Reid, ,\ust P 1.8.581. S Meers, 
IJ. S. P. 847700, F. P. 469220. K. llarinK. V. S P 11794.57. J (hiillot, 
F. P. 402170 L Geveart-Naert, PI P. 17253, 1900 I vSackville, li P 
18022, 1902. !•:. Delahaye, li. P 14944, 1911. The PnhhshiuK, Advertising 
and Tr.aduiK Syndicate, Swiss P. 1.4217. S. Hansel, D R P 299.410 J. 
I'olt/er, U. S P. 1295148, ahst J S C. I. 1919, 38, .4.57-A S I.ovidl, Iv P 
117068, abst. Kunst 1019,9,94 H Matheson. Can P 201912. F dii 
Pont de Nemours 8r Co, Iv P 122677, abst Kunst 1919, 9, 206 R Lis- 
suuer, D R. P. 84994; U. S P. 586907. 

2. Kunst. 1911,1,244 

3. Kunst 1911, 1,. 3, 2.5,, 51:1914, 4,.87, abst C A 1914,8,18.8.5. 

4. Kunst. 1912, 2, 183, 221; abst C A 1912, 6, 2.5.58, 2.5.59. 

5. Chem. Ztg 1910, 34, 22; Mon. Sci. 1914, 78, 27.4 

6. J. Amer. Leather Chem. Assoc 1919, 14, 548; abst C. A. 1919, 
13, 3346. 

7. Kun.st. 1912, 2, 101, 124, 14.5; .abst C. A 1912, 6, 2.5.58; Wag Jahr 
1913, 58, II, 546. 

8 A Sax P' P 222 186.3 

9. L. Thiry, E. P. 9889, 1*92. J. Hotheisall, K P. 90.59, 18.87. Oestei. 
reichische Pluviusin A.-G. K. P. 26188, 1906, 1.5792, 1907 

10. W. Adams. Jr., U. S. P. 6.8.5.551, 68.5.5.52, 1901. W Adams, Jr and 

II. McKay, U. vS. P. 789249, 1905; abst. J. S C I 1905, 24, 627. 

11. W. Smith, 'V. S. P. ^37351, 1906; abst J S C 1. 1907, 26, 160 

12. p:. P. 4469, 1902. 

14. U. S. P. 656869, 1900. 

14. U. vS. P. 933645, 1909; E. P. 6216, 1907, F. P 475.561, 1907, Belg 
P. 198563, 1907; 211028, 1908; abst. C. A. 1909, 3, 261; J. S C 1. 1908, 27, 
347; 1909. 28, 1052; Mon. Sci. 1908, 63, 146. 

15. ^wiss P. 756.57, 1917; abst. C. A. 1918, 12, 437. 

16. vSwiss P. 772.38, 1918; abst. C. A. 1918, 12. 214;i 

17. U. S. P. 1203229, 1916; abst. C. A. 1917, 11, 306. 

18. E. P. 12840, 1915; abst. J. S. C. I. 1910. 35, 1124. 

19. Pharm.Zcntralh. 191.5, 56, 481; abst. C A 1916,10,986 

20. U. Sv P. 289240, 289241, 289242, 289338, 290553, 1883; 297770, 
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The W. Wood and J. Stevens process of nitrocellulose enamel 
cloth^ has been extensively commercialized. The F. Greening 
process^ is similar. 

As far back as 1856^ cork was apparently nitrated and used 
as a leather dressing composition. Combinations of cork and 
pyroxylin in the hands of the Deutsche Pluviusin A. G.,^ G. de 
Briailles,^ and L. Pink® have been advocated for resilient plastics 
and impregnating mixtures, especially in the electrical industries. 

In the dressing and treatment of furs, as by the processes of 

H. Miiller,^ F. Canard,* J. Mathias,® J. Voneche and Soc. Comte 
and Mabut,’® S. Lister," J. Biermann,^^ S. Lewis and A. Blumen- 
thaV* H. Egger" and 0. Feix,^® nitrocotton is indicated and has 
been used to a limited extent for the production of special effects. 

In the fonnation of artificial ostrich,^® and other" feathers;'* 
in the coating of ornamental feathers'® and feather products;’'® 
and in the fabrication of quill feathers,’" pyroxylin has been ex- 
tensively used. 

Nitrocellulose Waterproofing Compositions. Many’'’' ideas 


1884: E. P. 5554. IKK,'!; abst. J. A. C. S. 1884. $, 207; J. vS. C. I. 1884, 3, 477. 

21. K P. 10429, 1901; 8194, 1912; F. P. 441703, 1912; abst. J. S. C. I. 
1902, a, 1189; 1912, 31, 880, 1189. 

1. U. S. P 297098, 1884; 003001, 1898; abst. J. A. C. S. 1884, 6, 204. 

2. U vS P. 401269, 1889; K. P. 8442, 1886; 5344, 1889. F. Greening 
and J. Frost, F P 184247, 1887; Belg. P. 77879, 1887. 

3. A. Seithen, K. P. 2385, 1856. 

4. Swiss P. 41275, 4.3416, 1907. 

5. K. P. 3013, 1906; F. P. 364641, 1906; Belg. P. 189804, 1906; abst. 

J. S. C. T 1900, 25, 950; 1907, 2S, 65. 

6. U. S. P. 1056440. 1913; K. P. 2455, 1911; D. R. P. 227918, 240563, 
1911; abst. J. vS. C. I. 1911, 30, 1.376; 1912, 31, 67; C. A. 1912, 6, 2523; 1913, 
7, 1589; Zts. ang Chem 1912, 25, 48; Kunst. 1913, 3, 334. 

7. K. P. .556, 1862. 

8. K. P.2114, 1876. 

9. K. P. 3766, 1875. 

10. K. P. 1476, 1870. 

11. H. P. 78.30, 1884. 

12. K. P. 4062, 1896; abst. J. S. C. I. 1896, 15, 730. < 

13. Iv. P. 28143, 1904. 

14. E. P. 0592, 1907; abst. J. S. C. I. 1907, 26, 1247. 

15. IT. S. P. 783691, 1905; abst. J. A. C. S. 1905, 27R, 593. 

16. N. Garfinklc, U. S. P. 1030072, 1048145, 1912; E. P. 16681, 1912. 

17. M. Schall, Kunst. 1914, 4, 221, 387. 

18. F. Hutchinson, E. P. 7491, 1907. 

19. R. Wolffenstein, E. P. 11712, 1903; abst. J. S. C. 1. 1904, 23, 439. 

20. M and S. U*win.sohn, E. P. 15967, 1892. 

21. M. and S. Lewinsohn, E. P. 5674, 1893. 

22 Bessy Freres, E. P. 4447, 1877. W. Boeddinghaus, Jr., E. P. 
20359, 1894. L Bond, U. S. P. 820694, 1906; E. P. 21125, 1906; F. P. 358619, 
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have been brought forward for the waterproofing of paper and 
fabrics by means of oils, waxes and empyreuinatic substances, 
which, however, are of but minor ‘'interest in tliis connection. 
The cellulose esters were used for this purpose in the early days 
of the art, as evidenced by the methods advocated by A. Rollason,’ 
J. Lewthwaite,^ A. Ely,^ T. Forster,^ J. and b\ Jones/’ E. White- 
house,® G. and R. Gray,^ P. Minor,** C. Townsend and A. Rol- 
lason,® J. Wright,’" A. Starr,” W. Jack and F. Greening,'- and C. 
Jacob,” all in the period before bSSO. ‘'Here, as elsewhere investi- 
gators were hampered by too few and too hygroscopic and low boil- 
ing solvents. The fabric finishing compositions of C. Gamier and 
P. Depoully,”H. Fox,*'’ Compagnie Generale de Cliromolithic,'®!. 
Reagles,” F. Annison,'® F. Doller,''-* K.Bensinger,-" and Iv. Fahrig,” 

190.5; abst. J. S. C. I. 1900, 25, .31.3, .372 J, Brough, Iv V 229.3. 1H.59 Iv 
Cheney and G. Perry, U. S. P. 92704, 1809 G and R Claik, \i P r)l.')2, 
1887 D. Conner, U. S. P. 92209, 1809. V. licksteiii. }• P 189.32. 1892 
G. Forel, U. S P. 1050898, 191.3; E. P. 189.30, 1910, K P 4070.54. 190*); 
abst J. S. C. I. 1910, 29, 504; 1911, 30, 143. II Grosvenor, U P. 3447; 
1872. A. Hclbronncr and H. Vallcc, Swiss P. 44229, 1908 Cf. Swiss P, 
,377.54. H. Henson, K. P. 232, 180,3. J. Hunter. K P 2441, 21.5.5. 190.5; 
abst. J. S. C. I. 1905, 24, 1245 X. Karcheski. V S P 1371.51. 1374.52, 
1873; 1,56886, 1874. P. Kcilholtz, U. vS. P. 994931, 1911. C Krug afld H 
Bollcrt, D. R. P. 270.553, 281302, 1914; abst C A 191.5, 9, 730, 18.34 1). 

Marcus, E. P. 1372, 1894. P. Morgan, U. S. P. 139017, 1873. Iv Partui- 
cott, E. P. 2070, 1871. E. Preston. E P 27.5(50. 1.897. C Ranh. V S P, 
96148, 1809. P. Roudiez, U S. P. 131,50:3, 1872 C Royce, Iv V lOlOl, 
1915; abst. C. A. 1917, 11, 1.5.58 H. Schinicdd. Iv P. 821.5, 1.S9.5 J. Smith, 
E. P. 6698, 1891. 0. Thiele and J Stocker, Iv P. 8900. 189.5. 

1. E. P. 2849, 18.58; 10.57, 1863, 1610, 1873; Rep Pat Inv. 18.59, 
34, 140; Polv. Centr. 1859, 25, 1.391 ; Dingl Poly. 1800, 155, 79 

2. U.'S. P. 103209, 1870; E, P. 741, 1.808, 14:i3, 1882 

3. U. S. P. 88948, 1869. 

4. E. P. 1222, 1868. 

5. E. P. 2542, 1865. 

6. U. S. P. 91393, 1869. 

7. U. S. P. 149216, 1874.. 

8. U.S. P. 112370, 1871 

9. E. P. 2972, 1871. 

10. E. P. 1208, 1871. 

11. U. S. P. 158188, 1874. 

12. E. P. 718, 1879. 

13. E. P. 3693, 1879. 

14. E. P. 4765, 1883. 

15. E. P. 3400, 1880. 

18. E. P. 466, 1883; abst. J. S. C I. 188:1. 2, 92. 418 

17. U. S. P. 311203, 1885; abst J. A. C S 1885, 7, 37 

18. U. S. P. 508497, 1893; Rc. 114(}7. 1895, K. P. 19710, 1891, F. P. 
223838, 1892; Belg. P. 101094, 1892; Can P. 46932, 1894 

19. E. P. 6698, 1891. See also F. Greening, E. P 5344, 1889. 

20. D. R. P. 66516; abst. Wag Jahr. 1891, 37, 1174. 

21. E. P. 1897, 1890; abst. J. S. C. I. 1890, 9, 2:J2, 1891, M, 179. 
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the electric insulating and waterproofing compositions of A. Oblas- 
ser and C. Theryc/ F. Werner,^ W. Thompson,^ C. Shaw,^ and ‘ 
C. Scliwamm;*^ all employed nitrocotton in solution and usually 
in combination with resins and drying oils. The surfacing of 
rollers and spindles,® formation of weatherproofing coatings for 
pictures,^’® artificial leather upholstery,® and the preservation 
and stiffening of woven fabrics’® are other outlets for collodion 
activity. 

For the preservation* of wooden objects,” waterproofing 
casks, preservative coating compositions,’’’ and the ideas of L. 
and P. Bussy and H. Philippe,” W. Hagelberg,’® E. Heusch,’® 
E. Hermet,” A. Kennedy,” L. Knoche,’® J. Mann,’^® L. Levy,’” H. 
Ltittke,’”’ B. Borzykowski,^ C. Gould,” J. Hargreaves,” E. Joly,”® 
A. Hill,*'^ I. Kitsee,” P. Krais and Bradford Dyers Association,” 


1. K. P. 19242, 1892. 

2. U. S. P. 482604. 1892; K. P. 22262, 1891; Belg. P. 97197, 1891. 

8 K P. 11182, 1896; abst. J. vS. C. I. 1897, IG, 442. 

4. Can. P 62187, 1899. 

5. K. P.4631, 1899; D. R. P. 120966; ab.st. Wag. Jahr. 1002, 48, II, 471. 

6. F. Oliver. K. P. 4411, 10104, 10105, 1896; 633, 1897. 

7* K Pilz, D. R. P 86740; abst. Wag. Jahr. 1896, 42 , 9. 

8 A. Pope, D. R. P. 102963; abst. Wag. Jahr. 1899, 45, II, 56. 

9. A. and S. dePont, Iv. P. 24790, 1896; abst. J. vS. C. I. 1898, 17, 65. 

10. K. Cadoret, E. P. 12451, 1896; abst. J. S. C. I. 1890, 15, 490; 1897, 

15, 380, 449. 

11. Engraved Wood, Ltd., E. P. 11182, 1896; abst. J. S. C. I. 1897, 

16, 442. 

12. S. Bennett, E. P. 12693. 1890; Can. P. 58158, 1897. 

13. H. Bittner and C. Villedieu, E. P. 7975. 1897; abst. J. S. C. I. 1898, 

17, 469. 

14. E. P. 27534, 1897; abst. J. vS. C. I. 1897, 16, 1062; 1898, 17, 1212; 
1899, 18, 53. 

15. IL P. 25809, 1896. 

16 E. P. 22391, 1899; abst J. S. C. I. 1899, 18, 1073; 1900, 19, 92. 145. 

17. n. P. 6473. 1895; abst. J. S. C. I. 1895, 14, 1048, 1061. 

18. U. vS. P. 587096, 587097, 590842, 1897 ; E. P. 22205, 1897. 

19. E. P. 12054, 1897; abst. J. vS. C. I. 1898, 17, 470. 

20. E. P. 877, 1896. For apparatus see E. P. 19710, 1891. 

21. E. P. 16632, 1904. 

22. E. P. 24955, 1902; abst. J. S. C. I. 1903, 22 , 319. 

23 E. P. 5413, 1907. F. P. 463400, 1913; abst. J. S. C. I. 1914, 38, 


417. 

24. E. P. 2143, 1902. 

25. E. P. 2569, 1900. 

26. F. P. 350041, 1904; abst. Mon. vSei. 1907, 67 , 3. 

27 U vS P. 705244, 1902; E- P. 8076, 1901; F. P. 320614, 1902; 354121, 
1905; abst. J. S. C. I. 1902, 21 , 912, 1074; 1903, 22 , 42. 

28. U. vS. P. 651364, 1900; 701357, 1902; abst. J. S. C. I. 1902, 21 , 925. 

29. U. vS. P. 922295, 1909; E. P. 17242, 18742, 1904; F. P. 351844, 1905; 

D. R. P. 212695; abst. J. S. C. I. 1905, 24 , 886; Zts. ang. Chem. 1909, 22 , 
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R. Kron,' I,. Lilienfeld,* E. and W. Lcusdier/^ B. Ooldsinith/ 
K. de la Grange, F. Cantu, G. Miglioretli and G. MaiTei,** M. dc 
Chazelles,^ L. Cliischin,’^ J. Stcvcns and \V. Wood,'* represent 
the more meritorious ideas for pyroxylin solution utilization ad- 
vanced before lOOo. 

In the period 1900 to date have appeared, among many, 
suggestions for waterproofing and preserving by means of fluid 
nilrocotton, as disclosed by the publications of Iv Closmaiin,'" 
A. Douque,'^ E. Duinat,*'^ F. Bayer Co.,** M. Friedlander,''* II. 
Bindewald,*^ J. Blum,^®G. Gawlich,*^ A. Hollands and A. Laundy,''* 
H. Pearson and Pearson’s Patents, Ltd.,*'* T. Ivhninger and R. 
Panke,“'* E. Muller,** M. Ratignier and H. Pervilhac & Co.,** J. 

ISOO, Chem Zentr. lOOj, 80, II, 1003; Chcni Ztg Rep , ll)()9, 33, 472, Cliein 
Itul I'.HK), 32, .^38, Wag. Jahr. 1<)0<), 55, II, 408. 

1. p P. 13112, 1902 

2 V S. P 901209, 1908; Iv P 4597, 1900, ahst J S C I 1907, 26, 
140, 1908, 27, 1202. U. S P. 1030282, 1912, 1- P, 25247), 1911 , K. P 430087, 
191 1, ahst J vS. C. I 1912,32,383,813,873 U S. P. 1 110174, 1915; 1217123, 
1917, K P 28210, 1912; F. P. 450201, 1913, aOst C. A 1914, 8, 1880, 2277, 
1915, 9, 187)6, J S C I. 1913, 32, 953; 1914. 33, 432, 1917, 36, 390, Kiinst 
1913, 3, 474 K P. 14483, 1903 , 592, 1907 , 030, 1910 , 20928, 1910 ; 0387, 
1912 , 0035, 1913; abst J S C I. 1908, 27, 73; Kunsl 1912, 2, 25ft, 1913 
3,411 1) R. P 175004, 277203; abst Zts ang Cliem 1907, 20, 401 , Chem 

Zlg Rep. 1900, 30, 354; Wag. Jahr. 1900, 52, 11, 444; Kunst 1914, 4, 31('. 
Can P 150040, 1913; Aust. P. 2989, 1912, llelg P 2552V0; abst C. A. 1913 
7, 3845, 4095; Kunst 1914, 4, 14 

3, K P. 18084, 1902, abst J. S C 1 1903,22,211 

4 U. vS P 001203, 1900; 783828, 1905, 841509, 1907, 909288, 1909. 

5 K P 10332, 1900; Belg P. 158573, 1901, abst J, S C. I. 1901, 

20,39 Rev. Prod Chini 44, 325, abst J S C I 1902,21,179. 

0 K. P. 1100, 1901; abst J. vS C. I. 1902, 21, 113. 

7. Iv P. 10050, 1903 

8. K. P. 187)99, 1903; abst J S C I 1904,23,713 

9. U S. P. 329(X)3, 1885 J vSteveiis, V S. P 012000, 012007, 012553, 

015319, 1898, 021382, 022727, 1899 

10. U. P.8018, 1907 Can P 110()22, 1908 

11. Iv. P. 17449, 1909; abst J 8 C I 1910,29, 1007 

12. F P. 308393, 1900; abst J. S. C 1 1900, 25, 1217 

13 I) R. P. 222292, 1908, abst C A. 1910, 4, 2805, Chem Zentr 
1910,81, II, 51. 

14 K P. 237>17, 1909, abst J S. C. I. 1910, 29, 559 

15. Can P. l(K)r)47. 

10. F. P. 392270, 1908; abst C A 1910, 4, 119 

17. F. P 10199, 1909; D. R P. 228421, 238252, abst. J S. C I. 1909, 
28, 420, Kunst 1911,1,74. 

18 Iv. P. 29052, 1900 

19. K. P. 17243, 1908; .5323, 1912, D R P. 24.5501; abst C. A 1913, 
7, 2838; J. 8. C. I. 1912, 31, 680; Wag. Jahr 1912, 59, II, 500. 

20. K. P. 14010, 1900. 

21. D. R. P. 222777, 1909; abst. Chem Zentr. 1910, 81, II, 2.52. 

22. U. 8. P. 934214, 1909; 1012914, 1911; E. P. 13518, 1907; 1072.1 
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Richardson and A. Marr,’ C. Waite/' A. Zimmer,' F. Pidber,^ 
A. Samuel,'* Iv. Rf)KE^‘nkami)er;' Societe anonyme des Soieries de 
Maransart, E. Eedue and H. Jaaiuemin,^ vSociete Delannoy et 
Bonte,^ J. WiK^in/' Aktieii (ies. f. Anilin Fabrikation,'® Court- 
aiilds, Ltd., and W, (’.illes," A. Chaplet,*' R. Crepy,*' H. Dann- 
hauser,'* 11. Dittmar,'* W. Bladen,"* L. Bohmer,'^ A. Baboin et 
Cie.,'' F. (F)lby and II. Alirle,*'' W. Briickner,'" B. Hansel, ** F. 
Hesse," 11. Carls and C. Fbert," W. Ileeren," B. Lazanis,'* Manu- 
faktnren Ces. N. N. Konschln,''* I). MacDonald," J. Mendess,'* 

•1010, alist, J S C 1 1007, 26, 1100, loO*.), 28, llKo: 1011, 30, 1310; 1912, 
31,07 K I’ l(X)7-{, 1011, 11732, 1013 E V 131090, 1010 ; 432185, Add. 
May 2, lOll.ahst 'IVo Color 1012, 34,31, J S. C I 101 1, 30, 1378; 1012, 
31, Mil 1) U 1* 2i:>70‘.), 1011, 2.')S171, 1010, ahst C. A. 1912, 6, 2538; 
1013, 7, 2002 Aust 0 3310.S. lOOS 

1 !■: r 2011. 1!>0.') 

2 C S I’ 871.S70, 1907 

3 I-: I' 21(M)0. 1900 . 0.'.lli. 1010, !•' V 42270:1, 1910; abst J. vS. C. I. 
1911.30,21.53.5 j Soo Dvns Color 1011,27,03 

4 r S 1’ 770;i75, 1005 

5 1' P :U8015. 1001 I) k 1* 105.557, ahst WaR Jahr. lOOO, 

52,11. 152,. (ahi Chnn 1005 0.S, II. 3102. Cluin Ccnlr 19(X5. 77, 1. 105. 

0 I) k P 2:M.500. 1010, ahst C A 1011. 5, 2074. Zts. aiiR Chem 

1011, 24. 1101, Cluiii Zciitr I'.Ml. 82, I. 1017, WaR Jahr 1011,57,11,470 

7 IU'Ir P 25.5101. ahst Kiiiist lOI I, 4, 10 

8 F P, PKXIOI. 1910, ahst J .S C I 1911,30, i:i78, To.U. Color. 1012, 
34, 34 

0. r S P I01i;{22, 1012, !•: P 275.17, 1013, al)st C A 191:1.7, 

201. 

10. F: P .5»i:{3. loll 

II 1' I‘ 13150. I9ll.al)st 1 S C 1 1911,33,1152 

12. Chunisto, 4, 17. .51. ahst' C A 1013, 7, .32.32 

13. F P 11.S.S0.S. 1012, ahst C A 191.3.7,2707 

14 F P 1.52727. 1012. ahst C A. 1013, 7, .3008, J S C I. 1913. 32, 

05-1, Mon Sra I9l 1, 81, II 

15 F P 2(X1-1. 1911 

10 V S P 1021.509. 10 12; ahst C A 1012.6,1.35.5. 

17. 1> k P 277100. 1013, ahst C A 101.5,9,1115 

IS F P 17.YUS, lOll.ahst I S C I P.HO. 35,42 
10 !•: 1‘ 17127. PHO 

20 K P. 1799. 1910, .ihsf J S C T 191 1. 30, 280, J. Soc. Dyers Color. 
1911.27,185 I) k P 2.38;i0!, 211781. 241820. ahst C A. 1912, 6 , 1080, 
2180,2900,] S C I 1012. 31, 227. Zts auR Chem 191 1, 24, 2(M0, Wag 
Jahr. 1911,57, 100, Chem Zentr 1011.82,11.1070 

21. E P 2:10.57. 191.3, ahst 1 S C I 1011.33,478 

22. r S P. I(X>.508I. 191.3, D R P 25(Kt>0. 1010; E. P 10708, 1911; 

Helg. P 227540, 1010. ahst C A 1912. 6, :r)42. 101:1, 7, 2800 

2.3 Swiss P OOltSS. ahst Kunst 10 i 4. 4, .54. 

24. K P 11.3.8, 1011 

25. D R P 2472:17, 1010, ahst C A 1012.6,2089. 

20 1) R. 1*. 2801.33. 1014; ahst C A. 101.5, 9, 1391. 

27. F. P. 714. 1014, ahst C A 101.5. 9, 18.57. 

28. K P. 1212.S. 1012; F P 4.50048, 101,3; abst. 1915, 9, 156; J. S. C. I. 
1913, 32, 300; Kunst 1913, 3, 475. 
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R. Mitchell,' A. Reimaiin,- (>. Pluss,’ VV. Abbott,^ A. Kinkier/ 
C. Forrest and J. Meigs/ vS. Graves," S. Lovell,’^ M. Arosio,** 
L. Cavanaugh, A. Arent,"C. Ihmlett,'* 1\ Krais, 'UV. Hrijekner,'* 
G. Oliver.'^ and B. Hansel."’ 

The essence of originality permeating all of the abo\’e proc- 
esses, is the combination of iiitnK'otton upon fabrics and absorbent 
surfaces, to take advantage to the maximum of the water-repellent, 
thermoplastic, and supple and tenuous })ro])erties of the inflam- 
mable cellulose esters. In their entirety, these processes* form 
an interesting scries of examples i.f the multiple uses to which^ 
the nitrated celluloses have been applied. 

Enameled Paper. 'I'lie processes as disc'losed b)* M. Brown, 

L. Preaubert,'*’ H. Bush,’’^ L. Brown,-" (». Pifer,’’’ S. Ste|)han,‘- 
G. Magnasco,-’ and ( ). v. Redwitz-^ made use of no pyroxylin. W 
Carpenter waterproofs paper with an alcoholic solution of cellii-. 
loid;*'’ W. Wilson and J. vStory combined castor oil uith the nitro 
cotton to increase the flexibility J. Kitscc-' ])repares grease- 


1 t’ s iiUst c A lain. 4, 

2 1) K V 2:)7S7:). al)s( Kmisf 3, 171 

2 !■ V ai.st j s c i I'.na. 32 , 1120 

4 r s p i 2 a'nK(;. IMIS, .ihst c a imim. 12 , kiod 

.') H V 20079, 19i;j. K P 400911. ll»i:;. .lOst c A 191.'*, 3, 12210 

i;i9s 

0 r S P I.m5790, IMIM. al>st C A IMI'M.U, 2110 

7 P S P, 1121012. !•: P 140, IMIO, .o.st C A I9i:), 9, 720, 1910, 

10, 1714 

5 1’ S P 12.V;240, I91S, !•: I» I170(.S, IMIS, alM (’ A IMiS, 12, 

1001, 2120 

9 li P 1.21911, 1919, ahst C A IM20. ll,.'!.?) 

10 K P 1.2.21SO. I9IS, al.st C A IM20. 14, O.V. 

11 K P 1 :J2S 1.2, 1919. ahsl C A I M20. 14, 2.29 

12 r S P 1.2241.2-1. 1919, alM C A P)20. 14, 170 

12 r vS P 92229.2. P.|)9. alM Chcm YAk Kei) PM)'.), 33, 270. 

14 DR P. 2417H1. abst C A 1912, S, 21. SO 
1.2 K P 1204.22. 1920 

10. K P. 1.21212, 1919, al)sl C A 1920,14,129 

17 r, S P. S00.29, 1809. 

18 K P. 11181, l.S99,al)st J S P I 1900,13,00! 

19 K P 9024. 189.2,22074. 1898, abst I S P 1 1898,17, 1088, 1092. 
20. P S. P 8.28007, 1900, abst P A 1907, 1 0.2.2 

21 H P 2877)0. 1907, abst J S C I 1908, IT; 1220 

22. Iv. P 77m. 190.2, abst J .S C I 1900.25, 492. 

2;^. P, S. P. 1101029. 1914; K. P 188.20. 1912, abst. J. S C. I. 1914, 
33, 640, 746. 

24. E. P. 14200, 1910; abst J. S P I 1911, 3a, 798 

25. U. S P. 2.21410, 2n:m). 1882, 

20. V. S. P .240020, .2.22720, 1880, E 1* 00.21, 188-1, 4008, 188.2, D, 
R. P. 28972; Can. P, 2147.2, 188.2, P, P 10290.2, 1884, Kelij P. 0W24, 1884 
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proof paper by suiK^rficially nitrating the unsized paper in con- 
tinuous rolls, while C. ncllriegel' coats pasteboard by collodion 
solution centrifugally. The u<e of pegamoid for coating paper 
cartridges has been carried on b)r many years.- A similar proc- 
ess has been work(‘d out by R. Annison and 0. Oliver, who seek 
lo improve the lle,\ibility by (he addition of glycerol.'^ In em- 
bossed i)aper,‘‘ the production of highly transparent coatings on 
])a})er'* and rendering paper for packing airproof,*^ solutions of 
nilrocotton have proven increasingly useful. 

, Printing on Fabrics with Nitrocellulose. The earliest at- 
temi)t to print upon fabrics with nitrocellulose which met with 
ativ considerable degree of success, is probably the method of 
1. Kendall and R. IVested,^ disclosed in ISO!). This was followed 
by the [. Schuhmacher,‘‘ 1*. Reid and J. Eastwood, HI. Rogert,'" 
^aiul A. I'in^er and \V. Men/.el'' in chronolt)gical order. The 
gist of these ])rocesses is the application of nitrocellulose to the 
fabric in solution after which the color in a solvent not antagonistic 
to the cellulose ester is mechanically aflixed, or else a paste of 
iiitroceljulose and color is directly applied to the surface to be 
coaled. Being watei proof, such printing has satisfact(jry wear- 
ing (jualilics. The polka dots on socks, oniamentation of cheap 
fabrics, and the crushing and brocading of velvets are ])ractical 
fields of usefulness, in ^\hich nitrocellulose prepared as above 


ital V St'pt :ti). 1SSI i7nr>'ii>‘j..ihNt T .\ c s ihsu, 8,‘Jt2 

27 U S r 772102. J S C I 1U(M. 23, IIU) 

1 V. I' 221SU. J S C t 1001.20,02 

2 Ptihlishimc ;unl Tradiii); Svialicati-, Can P .71140, .')1()0,'), 

1 sot) : .")S;{2 ! . .7S702. 1 S!)7 1 ) K P SOS i;i, 02.7S.'). 1S07 : 0.2 1 00. 0 12.20, 1 1 20! 17 , 
ahst Wai^ J.ihr 1S07. 43, 1000, 110;{, Jalir Chem 1000, 54, .S,50 Cf S 
I'Vn-n/i, /.ts aiiK Chnn I.SOO, 12, .72 Ponicinann, Worlieiihl f Papkrfahr 
1001,32,1 • 

2 P 1.777. 1000, ahsl J S C I 1007,26,210 

I t'l Moiicanv, !•' P 2.7!i27, P.Hl 

7 ('i Kiaeiiu-r and Kravnirr 8r Vanl'‘Kl)ciJi , Iv P 20201, 1007, 

1102S, 1007, V \< P. 102140. ahst T S C 1 I'.HK). 25, S04, Waj: Jahr 
lOOS. 54, 11. 4S;i >S(rK P 27121, ISOO, ahst T S C I l!‘0l, 20, 02 I- P 
27220. 1007 

0 I and H C.ala>. 1{ 1’ 171.7. 10772. 1000 D R. P. 227000. 1000, 
ahst Knnst 1011.1,140 See also !• llaiKh. H P 1.28220,1020, 

7 U. S P SOS-11. ISOO 

S if. vS. P. 22(W.27, 1S07. 

0 V S. P 2.70.70r. 1SS2. 

10 U S P 270.72S. 188,2 

11 J-; P I.7.7.7.7. 1S.S0. 
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has been applied l)v M. Gerard,’ J. McClelland;* I. hrankenburj;li;^ 
and J. Cadgene.* 

Pyroxylin Leather, Textile and Wper Cements. The earlier 
combinations of J. Clicctham and T. Soiillnvortli,^ T. Gillot,'' 
W. B. Woodbury,^ J. Driiibvatcr,’’ C. l'(intaync,'‘ K. Henni^,'” 
Pier” and A. Wurth’- wore valueless as jud^wd by prescnl day 
standards on account of the excessive volatility of the solvent 
portion. S. I'ichler’^ confined himself to alcohol and ether as 
the solvent medium, while S. Wood and Park House DycinijCo.” 
used clear celluloid in amyl acetate, alcohol and acetone. Un- 
doubtedly this formula, intellij;ently manipulated, would yield 
excellent results, 'fhe Marsden Co . ;ul<le(l lanolin to amyl ace 
tatc solution of nitrocotton, but lanolin is insoluble in amyl 
acetate in amounts sulVicieiit to impart distinct pioperties.’’' 
f. BonnamP'^' imparted body and increased tlexiliility by the addi 
tion also of castor oil and copal, together with a small amount of 
vanillin. Why the latter, is not clear. The cloth, wood and 
leather cement of C. ]{llis compri/ed celluloid, acetone and 
creosote.” sSimilar in general respects to the abo\e, are# the 
formulas as ])ut f(»rward by V. Castle,''" Iv. Ba(iuesne, A. Pioton 
and P. Colas-pillos,’' If. Dii^^our,'*'’ J. Berlaimont,-' The Bradford 


1. 1-:, P 1S.S7: ;il)st J S C I I.H.K,S. 7, 127 

2. BSP .msil, I.HS7 

'A I I'raiikcnbiirK rnul C WHu r. It P 12a»17, 

4 J CiuigctK’, P l.S07.’i. P»oa. K P 27i7l)l, ISO.S; .Addn datnl 

April li, 1003: abst J S C I 1003.22, HKl, 1102 
n }•:. p o:)3. im 

0 K. P 1746. 1866 

7. I’hoto Archiv 1868, 9 , 212, abst Photo Mittli 1H(>S, 5 , 0.3, Chi in 
Tech Rep. 1868. 7, II, 03. 

8. K P. 2623, 1872 « 

9. U. ,S. P 208.381, 1.878 

10. R Hcnnig, Chcni Tech Rep 1877,16,1,208 

11. Chem Tech Rep 1877,16,1,443 

12. I). R. P. 8.31, 1877. Se-c Chem Tech. Rep 1870, IS, I, 138 

1.3. Iv. P. 9261, 1891. (1. Hagemann flv P 1.38^18, 1894) uses a solution 
of nitrocellulose in acetone as a binder for cork powder in the production of 
artificial corks. 

14. K. P. 3014. 1899; abst J S C. I 1900. 19 , 24-3 
1.3 K. P 17602, 1897 1). R. P I0.3.3tH»; abst J.ihr Chem 1899, 52 , 

1306 Hdg P. 129702, 1897 

16. V S P 697790, 1902; abst J vS C I. 1902,21.^2.3. 

17. V. vS P. 77.8232, 1904; abst J S C I 190.3, 24 , 102 

18. K.|P. 2107, 1904; abt J S CM 190.3, 24 , .36 

19. Belg P. 1.80298, 1906 ► 

20 K P. 12.556, 1907; F.r P » 392.303, 1908; abst C A 1909, 3, 2.30; 
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Dyers’ Association.’ K. lenKfellner;* A. lukacs,® G. de Montiord/^ 
(). Sicdentopf,’’ P. Pontasy.'* Zapon Lack Ges.,^ Ago Lcderkitt In- 
dustrie Ges.,« T. Callan.'GS. Cooper,’® W. Crooker,” C. Higgins.’^ 

J. Martin,’^ F. Rampichini,” J. Byers’^ and H. Babis.’® 

Coating of Leather with Cellulose Esters. The coating of 
hides and skins with the cellulose nitrates and acetates is compara- 
tively a new industry, and has been developed practically within 
the last fifteen or twenty years.’^ The earlier processes of G. 
NeufTer,''‘H.Mueller,’®A.cW,*®F.Canard,2'H.Fox,22H.Parkes,“ 

J S C I 1U08, 27,()X:h 1202, Mon vSei 1010,73,107. 

21 I) H. I* 2:OTr», 1000, ahst C A 1011, 5, 247.); Zts ang. Chcin. 

1011. 24, Oil; J S C 1 1011, 30, G0.S; Cheiii Zentr. 101 1, 82, 126(3; Chem. 
ZtK Rep loll, 35, 2(H; Chem Ind. 1011, 34, 270, Waji Jahr. 1011, 57, 
.V20; Kiuist 1011,1, 170, 417. 

1 1) K I> 212606, ahst Wax Jahr 1000, 55, II, 460; C A 1000, 

3, 27.*)7. Jahr Chem 1000, 62, II, l(H)t; Zts ang. Chem. 1000, 22, 1S60, 
CIkmu Zentr 1000, 80, H, 664, Chem Ind. 1000, 32, m. 

2 !• 1* ;106H14, lOOH. 

d Heig V HX..'')OM. 

4 P V 02.S2r). 1000, ahst C A 1000,3,2:106 
!•: I‘ 1:17)16, lOOX. ahst C. A 1010,4,01. 

6 I' P 1176.')!. ahst Kunst lOl.'l, 3, 176 
f 1) R P 2.S126.'), I0i:i;ahst C A 1017), 9, 1H.5() 

.S !■;. P 4016, 101:1, P P. 4.M:170. 10l:i: D R. P 276661. 1012, Aust. 

P 6I.S10. Swiss P 642:i0. llelg P 2.5:187)7), 1013; ahst C A. 1014, 8 , 443, 
101.5, 9, 71 1. J S C I 101:1,32, 818; Kunst 1013, 3, :i.5.5, 1014, 4, 77), 102, 
2.36, 318 

0 heather World. 1014, 6 , 7)23, ahst J S C 1 101.5,34,41 

10 H P 16187), 1010, ahst C A 1011,5,27:12. 

11 r. S P 0047)0,3, l(H)4.5:i7, 1011; ahst C. A 1011, 5, 2.580; 1012, 

6 , 311 

12 heather Trades Year Hook, 1014, 148, ahst J. S C I. 1014, 33, 
7(H 

1.3 h' P 4.52:142. 1012. ahst C. A. 1013, 7, :i66.3; Kunst. 1013, 3, 317. 

14 !■:. P. 14.5.S6. 1010, 427):i, lOl I ; .53.50, 1012 , 7086, 1013. 

1.5 V P. 1.327107, 1020. 

16 V S P. i:i3(M21. 1020 

17 I'or general articles on this .suhj^-t consult H Bonier, Kun.st. 

1012. 2, 221 T Callan, Ualhcr World. 4, .523, ahst C A 1014, 8, :i7)ir). 

W liitner, ('»erl)cr, 39, 17); ahst C. A 1013 , 7, 4001 C. Higgins, heather 
'trades Year Bwk 1011, 148; ahst. J. S. C. I 1014, 33, 7(M; C. A. 1014, 8, 
.37)14 PrrK'tor, Principles of heather Manufacture, page 7. M. vSchall, 
Kunst 1014, 4, 221; ahst C A 1014.8,207)1 Chem New.s, 1861, 4, 82; 
IXtsh 7, 217). Watt. U’athcr Manufacture, 288 J. 8. C. I. Ann. Kept 
1016, 1, 2,34. 

18, !<:. P. 120.). 18,5,5. 

10, I*:. P 7),")6, 1862 

20. Ih P, 3766, 187,5. 

21. K P. 2U4.M876. 

22. I'. P. .3400, 1880 

2,3. V S P 26.5.337. 1882, Iv P. 186,5, 1.870. P P. 13249"), 1879; Belg, « 

P 7)6230. 1884, 
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J. Epstein,* L. Klopfer,- J. Edson,* J. Walker and C. Wilkinson/ 
T. Harrison,^ L. Waterman,® P. Justice,^ W. Davies,® 0. Lindner,'* 
H. Minns,'® T. Stevens," I). Whitefield," W. Burrows,''' and A. 
Arnold" were sporadic and non-coininercial attempts made be 
fore LStK) to apply the nitrocelluloses in the presenation and 
ornamentation of leather. 

In the nineties appeared tlie processes of C. Broadlx^ck,"’ M. 
and S. Ivewinsohn,'® W. Walters," P. j^leissner,'® J. Biermann," 
L. Bracher,^® W. Field," G. Wolff," A. Kennedy,*® J. Her/.," and W. 
Reid and E. Earle,*'* which although containing some elements 
of the present day practices in this art, contained many serious 
common faults, mostly in manipulation. The advent of the 
hide-splitting machine at about this time whereby a single skin 
could be cut into three and sometimes four utilizable layers, each 
of the area of the original skin, added a great im|H*tus to the pyroxy- 
lin leather coating industry, and was the most important single 
factor in its raj)id and stable development. 

The priK'esses of A. Cohn, in ItlOl,’^ II. McKay" and O. 


1 K P 0 1.^)2, m2 

2 K P. 30 If), \m. 

:i P. vS P 2S0241, iHs:} 

4 K. P. 10224, 18K4. 

.") Iv. !*. 20.37, 1S84 

0 Iv P. 7070, 188.5. 

7. li. P 7223, 188.5, al)st J. vS C I 188,5, 4, 422, 703; 1880, 5, .30 

8 1-: P. 118S0, 188.5, al)st J. S C I 188.5. 4, .5.3.5, 010; 1880, 5, 181, 

320, 1880, 8 , 800. 


0 

K. 

P. 

.3(>1.5, 1880, abst J S C' 1. 

1.887, $, 1.57. 

10. 

K. 

P. 

4218, 18% 


11. 

H 

P 

483.3, 1887 


12 

K 

P 

212.3, 1887. 


13. 

p: 

P 

142.3.5, 1888; abst J S C 

I 1888, 7, 708, 1880, g, 072, .800 

14. 

F. 

P 

4008, 1888; ubst^J. S. C 1 

1888, 7, .303 

lo 

K. 

P 

18110, 1800; abst. J. S C 

I, 1800, S, 1080; 1801, 10, 287, 

10 

K 

P. 

1.5007, 1802, .5074, 1803. 


17. 

K 

P 

21717, 180.5; ab.st.J S C. I 

180.5, 14, 1000; 1800, 15, 0.30 

18 

E. 

P. 

12870, 1800. 


10. 

H. 

P 

4002, 1800, abst J S. C. I 

1800, 15, 730 

20. 

E. 

P. 

25300, \m. 


21. 

U. 

S. 

P 627403, 1800. 


22. 

V. 

vS. 

P 6.32163, 1800. 


23. 

u. 

s. 

P ,587007, 1807. 


24. 

E. 

p. 

7,58, 1807. 

• 

2.5. 

E. 

p. 

20677, 1807; U. S. P. 6.5,573. 

5, 1800, 

26. 

E. 

p. 

16420. 1001; abst J. S. C. I 

. 1002,21, 1180. 

27. 

U. 

s. 

P, 7(M082, 1002; abst. J. S. < 

C. I, 1002. 21, 1033. 
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Reichelt* the next year, and K. Jcltcr/'^ W. Blakeman^ and S. 
Lcwin and A. JilunienthaP the two following years, as well as" 
the developments of 0. Feix,* W. Adams and II. McKay,® Oester- 
reichische Pluvuisin-Akt.,^ Patent Leather Co.,® and especially 
vS. Pianko and M. Knaster,'* covered the field of coating and 
enameling grain and split leathers with the iiitrocelluloses. Elab- 
oration in techni(}ue of these fundamental processes is to be 
found in the subsequent methods of L- Feval,'®!!. Feldmann,'^ 
II. Fooks,*' 0. vSiedentopf,’^ C. Page and A. Urmctzcr,'^ L. Kra- 
jewski,''* B. (loldsmith,’® M. Ratignier,'^ K. Reidcl,’® AI. Pianko, 

A. McLennan,-® H. Koehler,-' CL Johnston,'^- A. Junghans,^® Hidc- 
ite Leathei Co.,-‘ K. Hartmann,-® N. Garfinklc,-® A. Kdlund,-^ 


1 !•: P. 14122. 1002, al)st J. S C. T. lOOa, 22, 919. 

2. 1-: P 4902, 190.4; abst J. vS C I 1904,23,71 

4 U. S P 7()7()82, 19(M; al)st J. A. C vS 1905, 27R, 251 

4 \i P. 28144, 1904 

5 [' vS. P 784091, 1905 

V S P. 085551, 085552, 1901; 789249, 1905; ahst J. S, C. I. 1905, 
24, 027. ' 

7 I{ P 20188, 1900; ahst C A 1908, 2,4.8;h 
-S !•: P 10598, 1900, F P. 408484. 1900, ahst J. S C. I. 1907, 26, 


12 

14. 

14 

15 
10 . 


9. h.. P 28H4, 1907, ahst J vS C I. 1908, 27, 459. 7580, 1908, ahst. 

L vS C 1 1909, 28, 545, Addii Mar 9, 1908, to I' P. 485900. PIOS, ahst 

J vS. C . 1, 1908. 27, 91 1 HdK P 2(M8.49, 1907; Can P. 124055, 1910 

10. V vS P 848457, 1907, .ahst J. 8 C. I 1907,26,5^10 

11. F. P, 478(M4, 1907; ahst J 8 C. I. 1907, 26, 115)3 

\i P. 18917, 1907 

K P 14510, 1908, ahst C A 1910,4,91 
P: P 70.88, loth) 

F P. 40210(1, 1909, ahst T 8 C I. 1909,28, 1212 
U. 8 P. (;01204, 1900; 9092,8.8, 1909, ahst. C. A 1909 3. 1100 
17. K P. 1 1742, 1914 ’ * 

18 f: P 1.5701, 1911, ahst J 8 C. I 1911,30, 122P C A 1914 7 
289; F. P 4.44281, 1911, ahst J 8 C. I 1912,31, 141 ’ 

. J 191.3; 

ahst C. A. 1914, 8, 3().1S 

20. F. P 210.81, 1912; ahst C. A. 1914, 8 , 10;i4 

21. 8w«ss P. 7.5057, 1917, ahst C. A. 1918, 12, 447. 

22. K. P. 1.82.80, 1911; ahst J 8 C I 1912,31,8,40 

23 r 1’ 32I.S21, 19n2,:ilM J ,S C I 1902, 22, 2,S7, 288; K. I>. 4.1.340(i 

list ’c“a i’ou'Two *’■ 


24. 

1) R 

P Anm 11. .52909 



25. 

V 8 

1’. 1010407, 1912, ahst 

Mon S 

ci. 1913, 78, 

1911; 29997, 1912, ahst. C A. 1914. 

8. 2084. 

I). R. P. I 

C, A. 1912, 6, 

2449,*Zts ang Choin 1912. 798 

Can P. 

20, 

K. P. 

IGtWl, 1912 


27. 

Dan. 

P. 22013, 1917; ahst. C 

A. 1917 

, 11,2101. 
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British United Shoe Machinery Co.,’ (»• Busier,* W. Ciooker,'’ 
* Bartels, Dierichs & Co.,^ Badische Anilin iv: Stnla Babrik,’’ S. 
Aguilar,® P. Danigaard," and F. Raiaipichini,' J. Byer.>,‘* 1.. I'eval,''' 
G. Lcssard,” G. Johnston,’* I). O’Keefe, Finn of Cornelius 1 leyl,*'’ 
J. McDonald,’’ and W. Smith and J. Larkin.’® 

These being among the methods describi-d in detail in \’olnme 
Three. 

Artificial Filaments. vS.‘ction h'lve. The siibject matter 
embotlied in the historical developiiK'nl of this art is coin])rc- 
hended under the following six headings (see p. 23.S1)- 

1. Nitrocellulose silks (2021 2020). 

2. Artificial filament formation (2020 2011). 

2. Artificial hemp, straw, ba4 and braid (2f>l 1 2010). 

1. Animal silks, i. e., casein, gelatin, albuminoids (2010 2051 }. 
5. nilTerentiation between various classes of filaments (2051 
2f.52). 

0. Cuprammonium filaments (2f»52 2055). 

Nitrocellulose Silks. It was in ISSl that the first patent 
was issued for the manufacture of nitrocellulose filamc'iits, lieing 
granted to 11. de Chardonnet.’* Little coinnicrcial jirAgress, 

1 J') P 1(H2()7, C ;\ l!»17, 12, 

2 V P I:).‘7X7, lUia, al)st C A P.Mt, 8 , 2277 Si-o also t'. A PUa. 

7, 2t'.)7 

a r s p u'.M.m lull; ioo-i.");t7; .ii)si c a iui 2 , 6, an 

-} V P, 4:)r)2i;k luia.abst C a PU I.S, .S27 

.') K P S.')]!, .S.")12, 21211), 1012, al.st C A Pll.a, 7, a2:.l , 11)1 1, 8, 

la.n 

)i r S 1’ 1121220, U)14,al)sl C A inl.'), 9,a'n 

7 K P 220-14, iDia, al)st J S C I lul 1, 33, O.m 

8. Iv. P A'loO, 1012; 7080. 10 12 

0 P S P 1227107, 1020, ah^t J S C 1 1020, 39, 212 A, C. A 

1020, 14, 80.7. 

10 r .S. I\ 847087, 1007. 

11 Can P. l.">.s.')00, lOlf 

12. Can P 141{K)2, 1012 

1.2 Can. P. 1.20271, 1012 

14. H. l\ 1.281.20, 1020, abst C A 1020, 14, 17<;(i 

1.5. r. vS. P. 1.20t)80;L 1019; abst. C A 1010, 13, 2407. 

10. I). K. P.Anm.S -.22001. 

17. F. P. 10.>240, 188-t, the other Chardoniu t patents are F P. 172207, 

188.5, 190404 , 201740, 1880 . 2a2202. 207024 , 20840.5, 1800 , 210.501, 1801, 
221488, 22.5.507, 1802, 2.21230, 180.2, .2.21.208, 1005, .2.54208, 1004; 277072, 
1000; akst J. S, C I 1007, 26, 1088. First addn dated July 27, 10%, to 
F. P. 27707.2, 1900; F. P. .2870.54, 1008, 42044.5, lOlO, abst J 8 C. I. 1011 
30, 1240. F. P. 4100.52, 1900 ; 434602, lOlO, abst. J S C. I. 1012, 31, 228, 
Kun.st 1012, 2, 17.5; various renewals of the foregoing, F. P. 47840.5, F P. 

004.5, 188.5 ; 2210, 2211, 1880; .5270, 1888, 10.50, 1800; abst J. 8 C. 1 18!)1, 
10, .2,50; K. P. .5.270, 1800; 10560, 240.2.8, 1801; m28, 1802; 14.20, lOIl. abst 
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however, was made until after the Paris Exposition of 1889, 
the samples exhibited receiving a Grand Prix and exciting much 
curiosity and admiration. The process of F. Lehner next ap- 
peared in the field’ and differed from the foregoing in employing 
less viscous solutions, projecting the solution through the capillary 
spinnerets at reduced pressures. The “Fismes Silk” of J. du 

C. A. 1011, 5 , 3315; J vS. C I. 1911, 30 , 888. E. P. 10857, 10858, 1915. 

I) R P 38.308, 188.3; abst. Chcm. Tech. Rep. 1889, 18 , I, 80; Dingl. Poly. 

1887, 264 , 174; Jahr Chem 1887, 40 , 2093; Wag. Jahr. 1887, 33 , 1139. D. 
R. P 4012.3, 1888, ab.st Jahr Chein. 1889, 42 , 2840, 2860. Ber. 1888. 2L 
• 913, Wag. Jahr 1889, 35 , 1132; 1890, 36 , lUW. D R. P. .56331:abst. Chem. 
Tech Rep 1891, 20 , 11, 120, Wag. Jahr. 1891, 37 , 1113; Zts. ang. Chem. 
1891, 4 , .300, I) R 1*. .300.3.3, abst Zts ang Chem. 1891, 4 , 466; Wag. Jahr. 

1891, 37 , 1112 V P 3.'V1398 Can P. 174863. D. R. P. 64031; abst. 

Wag Jahr 1.S92, 38 , .370 1) R P. 81.399, 1893; abst Wag. Jahr. 189.3, 41 , 

9.3.3 I). R P 20.3049, abst Wag Jahr. 1909, 55 , II. .390; Zts. ang. Chem. 
1908, 21 , 2334, Chem Zentr. 1908, 79 , II, 18.35; Chem. Ztg. Rep. 1908, 32 , 

^ 019, Chem Itul 1908, 31 , 71.3, C A I90<), 3 , 724. D R. P. 231014. U. 
.S P .394.359, 1888,4104(41, 1889.4.3.324.3,400029, 1891 ; .3.311.38, 1894; 1209133, 
124.3489, 124.3090 .Swiss P. 19.38, 1890; 212.3, .3607. 1891; 4412, 10.306, 

189.3 It P. 20.3, 178-14, 188.3; .iihI first addn. thereto dated Jan. 5, 1887; 
.30780, .308.30, 1.S91, 1147.39, 1911, Span. P. 7849, 1885; and Certificate 
of addition thereto dated Jan 20, 18.80; Belg P 08890, 1885; 128068, 1897; 
231014. 1910. Aust -Hung P 31310. Anst P 2.32.39, Can. P. 40117, 
1892 ll S P. 124.3090. E P. 108.38. 191.3; abst. J S. C. I. 1916, 55 , 320; 
1918, 37 , 0-A See also Her 1.8,87, 20 , 18,3. Chem Tech. Rep. 1887, 26 , 
I. 97, Compt, rend 1887, 105 , 898. J S. C I. 1888, 7 , 200; U Nature. 1888, 

I, 103. Her 18.88, 21 , 913 Compt rend 1889, 108 , 901 ; abst. Jahr. Chem. 
18,89. 42 , 2840, J, S C. I 1889. 8 , ,3.39. Cosmos, 1889, 14 , 149. Chem. 
Tech. Rep 1.889, 28 , I. .80 IJhland's W. T. 4 , 204 Mon. Sci. 1892, 36 , 
.30, Iiul Text 189.3, S, 17.3, 1.897. 13 , 00 Ber. 1895, 28 , 709. Chem. 
Tech Rei) 189.3, 34 , II. 127 I/Ind Text 1909, 91; abst. J. Soc. Dyers 
Col 1909, 25 , 2.30 Kunst 1912, 2 , 190, Rev Gen mat. Color, U, 3,36. 
Ch. de Kirivan. Cosmos, 1,8.89, 14 , 171. H Wyss, Uip. Farb. Ztg. 1898, 
(9), 47 , .399, Pap Ztg 189.8. 23 , .3824, .380.3, J. S. C. I 1887, 6 , 1.39; 1888, 7 , 
2(K}; 1889, 8 , .3.39, Oil; 1.890. $, 280; 1891. 10 , .3.39; 1895, 14 , 207; 1898, 17 , 
918 See Moyat, Mon I'emt 1892, 36 , ,30. See also H. Silbermann, Faerb. 
Ztg. 1893, 31.3, abst Wag. Jahr. 1893.39,979. 1048. 

1. U. S P. .359392. .302020, .302732. 1890; J[i80719. 1901. 71.3999, E. P. 

I I. 8;il. 1891 , abst J. S C. I 1.892. 11 , 080 K. P 227,30, 1892; 240a3, 1893; 
abst J. S. C. I 1.894, 13 , 1192 Iv. P 24009, 1894; 2.395, 10808, 1896; 17759, 
19(H); abst. J. S. C I 1901, 20 , 1109, E. P 2(4101, 1900, F. P. 221901, 1892; 
224400, 189.3; 243077. 1,894. I) R P. .3.3949, 1889; .38.308, 1890; abst. Wag. 
Jahr. 1891. 37 , 1112, D. R P 82.3.3.3, 1894; 12.3309, 129420, 1900. Ital. P. 
27943, 1890, 320.30, 1892 Swiss P. .3740, 1891 ; 4984. Aust. P. 5195, 8359 
Aust.-Hung, P 947.3. 54(Hi2. 1891. vSee also Ber. 1891, 24 , 990. Chem. Tech. 
Rep. 1891, 30 , I, .87; 1,891, 30 , II. 121. Wollen Ztg. 1892, 24 , 707; Mon. 
Text. Ind. 1892, 7 , 101; Cosmos, 1893, 26 , 288; Centr. Text Ind. 1894, 25 , 
.39.3, Chem. Tech. Rep. 189.3, 34 , I, 115; II, 127. U. S. Consular Reports, 
Dec. 1894, .3.38; abst. J. S. C. I. 1895, 14 , 8:3. 405. Zts ang. Chem. 1906, 
19 , 1.381. Although Lehner demonstrated his process in London, it was in 
Switzerland that he built up the business as.sociated with his name. See 
also Koechlin, vSoc. Ind. Mulhouse Sitzungs, 1899, p. viii, 22; abst. J. S. C. I. 
1889,6,011. 
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Vivier,^ the processes of L. Crespin- aiid M. Denis*' designed to 
employ the minimum of solvent, as well as the acetone soheiit 
combination of P. Cazeneuve/ al^ depended upon nitrocellulose 
as the cellulose ester. Others^ refined the art along the lines of 

1. F. P. 1956,54, 195655, 19,5656, 18S9. 2ass57. 1.S90. K. P. 2,570. 2571. 

1889. U. S. P. ,563214, 1896, I). R. P. .52977; abst J.ahr Clicm 1890, 43, 
2881 : Zts. ang. Chem 1890, 3, 721 ; Wag Jahr 1890. 3S, 1 105, Bclg. P 84771. 
1889; Span P. 92(M. 1889; It. P. .3;56. 1889. Si'e also F Hvmcnt. I.a Naturt-, 
18^, I, 2.38 C, dcKirivan, Cosmos, 1889, 14, 171 Chem 'IVi-h Kep, 

1890, », II, .54 

2. U. S P. 820351, 1906, being divisjon of application tiled Feb 4. 
190.5, wSerial No 244186 E. P 27.56,5, P.HM; abst J. S C I 190.5. 24, .51.3 
F. P. 342077, 1904, abst. J. S. C. I. 1904, 23, .S99. Can P lOLM, 102921, 
1907. India P. Appl 162, 1905 

3. U. S. P. 8;i446(), E. P 4.534. 1905. abst. J S C I 1905, 24, 88(> 
F. P. 341173, 19(M. abst. J. S. C. I 1904. 23, 864 . 4.529(H). I9I.3 D. H. V. 
105331; Swiss P. .33,571, Belg P. 1.80126. 180127. 1905 Cf 1- Bayer ft Co, 
E. P. 13100, 1910 L. Bergier, F. P 349134. E Berl . 1>. R P 199K85 
Calico Printers’ Assoc and E. Fourneaux, li. P, 1.5080, 1912 M. b'nedlander 
and P. Tuebben, E. P. 2.3.547, 1901). Fricdneli, F P. 36tH).57 Iv. 1‘. 
21144, 1906. P. Magnier and E. Doerflinger, E P 4711, 1878 ('• Mnller, 

E. P. 10387, 190;i, vSoc, Anon la soie nouvellc, 1* P 36997.3 F). P. 20408, 

1906, U.S P. 8.50695. J Swan, D. R P. ,30291 E P. .597.8, 1.88.3 

4. F. P. .34669.3, al).st. J. S. C. I 190.5, 24, 194 Fust add .3862, 

dated Oct. 26, 19(M, to F. P 346693; abst. J. S. C 1 1905, 24, 331 1* P 

3.50723, 1905; abst. J. S. C. I. 190.5, 24, 799. First addn 4445, dat«id Feb 
6, 1905, to F P. .3.50723, 1905; abst. J S C I 190.5, 24, 967 

5. G. Aniold, A. Fox, A, Scott ami H Roberts, ]•', P ;{450, 1906 

F. Beltzer, Kunst 1912, 2, 442 E. Berl and M. Isler, V S V. 1)88718, 
1916; abst. J. S. C. I 1910, 35, 887, C A 1916,10,214.5 E 1' 14216,1914. 
abst. C A. 191,5, 9, .3.3,59 F. P. 47.3446, I) R I’ 27.39.36. 191.3; abst C. A 
1914, S, 29.55; Kunst. 1914, 4, 179, 2.36; J S C 1 1914, 33, 746 lloll. P. 
2089. 1. Aubert, I). K. P 2479.5, 1882; abst Wag. J.ahr 188.3, 29, 1045 
C. Bottler. V. S. P 866768, 1907; abst J. S. C I. 1907, 2S, 1087, E. P. 27.527, 
1900; F. P. 371544, 1906, abst. J. S C I. 1907, 20, 468. J Boii)lier, E. P. 
16512, 1907; abst. J. S. C. I. 1908, 27, 1.57, F. P. .368190. 1906, abst. J. S C 

I. 1906, 25, 1217. F. P. .392442, 1908. Belg P. 201418, 1907. C. Bouillol, 
F. P. 373947, 1907. E. Breuer. I) R P. .5.5293, 1890 J Briggs, Farb. Zlg 
1913, 24, 73; abst. J. S. C. I. 1913, 22, 282, C. A. 1913, 7, 1979. E. Brod- 
beck, E. P. 18119. 1890; abst. J. S. C. I. 1897, 10, 3.55 E. Cadoret, E. P 
85.58, 1894; 12451, 1896; Re)i Ind. 1894, 25, 64, Mon. Teint. 1894, 30, .5, 
Ind.Text. 1894,10, 111. Compagnie de la soic de Beaulieu, I). R. P. 217128, 
1907; abst. Wag. Jahr. 1909, 55, II. 391; Zts ang.Chem. 1910, 23, 381; Chem 
Zentr. 1910, 01, I, 313; Chem. Ztg. R<;p. 1910, 34, 75; C. A. 1910, 4, 1108 
Aust. P. 42740; F. P. 378143; E. P. 17460, 1907. A. Cordoiinier-Wibuux, 
F. P. 401343, 1908. C. Cross and E. Bevan, Chem Tech Rep. 1896, 35, 
69. H. Davoine, F. P. 470606, 1914, J Deljx-ch. Belg. P. 26.TO), al)st. 
Kunst. 1914, 4, 319. M. Denis. Belg. P. 2,52514; abst. Kun.st. 1913, 3, 
276. J. Dervin, F. P. .3.50290, 1904. t. Desmarais, G. Morane, M. Henis, 
E. P. 6783, 1905; F. P. 3426.5.5, 19(M; abst. J. S C I. 1904, 23,9.33. G. Dietl, 
E. P. Ito, 1905; ab.st. J. S. C. I. 1906, 2$, 217; F. P. .3.56.32.3, 1905; ab.st. 

J. S. C. I. 1906, 25, 16; Belg. P. 185822, 1905. 0. pony-Hcnault, Eighth 
Int, Cong. Appl. Chem. 1912, 2, 8:1; J. vS. C. I 1912, 31, 868. J. Douge, 
U. S. P. 69915.5, 1902; abst. J. S. C. I. 1902, H, 771; E. P. 2476, 1902; alwt, 
J.Soc.DyersCol.l903,19,91.111;E.P.15372,1905;abst T. S C. I 1906, 
25, 119, 604; F. P. 313453, 1901; abst Mon. Sci. 1903, (4), 59, .57, Aust. P. 
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iTiaxiniuiTi solvent recovery and uniformity of the physical charac- 
21 118. J Dudaux, V. V. 489721, 1912; Bdg. P. 245,532, 1912; E. P. 2465, 
1913. 1*. Diiinat, P. P. 36R39:}, fm J Diiquesnoy, U, S. P. 663739, 
190(1; K P. 8799, 1900, ahst. J. S C I. 1901, 20 , 469; F. P. 300191, 1900; 

D H P I3:).31(), 1900. ahst Jalir Chcni 1902, 55 , 1056; Belg. P. 149803, 

1900 J J'aicr, Bcr IHHO, 13 , 1841 Fab do Soio Artif. de Tubize, F. P. 
361690, 1905, J. S (' I llKMI, 25 , 1091 Bdg. P 213236, 1909. J. Gebauor, 
Iv. P. 30510. 1909, abst J S. C I l9ll, 30 , 126, F. P. 403264, 1909; addn. 
to F. P. 403261. (land Juno 27, 1909, abst J S C. I 1910, 29 , 208. M. 
('.orard, I). R I*. 40373, 1886, abst Wag. Jahr 18.88. 24 , 1162; D. R. P. 
110012, abst Jahr Chom 1900, 53 , 850 P. Germain, F. P.355016,360395, 
360396, 1905, I) R P 160;{96r 1905; abst C. A. 1907, 1 , 1072; Belg. P. 
I8()71<). 186658, 1905. G Gorrand, K P. 6166, 1906; J S. C. I. 1906, 25 , 

, 924. F. P. 3r>ll21. 1905; 1 S. C. I 1905, 24 , 1106. F. P, 354599. C. 
Grand(itiist. I- P 23729. 1899 V] do la Grange, Iv P. 16332. 1900; Swiss 

P 226.80 W Groon, Iv P. !).879. 1.8.89 L. Grote, Iv. P. 5719, 1891. J. 

nations, F P 4;i2100. 1911 Iv Heborloin, Iv. P. 17302, 1897, Iv. P. 27529, 
1898; Iv P .3.861, 1901 J’ Hoormaiin. Mitt Kgl. M.atcriaiprnfiingsanit 
1910, 28 , 227, Jahr Choin 1!)10. 63 , II. 429, Chom. Zciitr. 1910, 81 , II, 343; 
Kimst I9ll, 1 , 4.52, Mitt Material] (rufnngsamt. 1912, 30 , 437; Kunst. 
1913, 3 , 331, Farbcr Ztg 1913, 24 , 6, Kunst 1913, 3 , 112; J. vS C. I 1913, 
32 , 80, C A. I9i:i, 7 , 1294 W. llovs, Iv P 163.32, 1900. P Hubner, Iv P. 
ItllOtl. 1910, Bolg 1’. 2082.82 J Hunter, E. P. 24.5.5, 1905 Iv Huwart, 
I-' P .3.8:1.5.55. 1908 1 1 Jacob, !v P. 19(H)5. 1.893; D R P.77097. F. Jenny, 

I). R P. 98602, 1.897, Jahr Chern 189.8. 51 , 1;176, Wag Jahr 1.89.8,44,994. 
K. Kisln, F. P.47.3986. 1915, U S P 1231172. i) Kraemer, U S. P 94239.5, 
1909, J S C I 190.8, 27 , 19; Iv P. 11928, 1907; J. S C. I. 1907, 26 , 
10-16 .Kunstfaden Ges V S P 66676.8; Iv. P.27527, 1906, J S C. I. 1907, 
26 , lOIM F P :i71.')-lt, lOIKqJ S C I 1907,26,468; Belg P 19.5899, 1906 

G. l.acroix, Iv I* 2192, 19(M. J S C I. 190.5, 24 , Rll, F P. 35126.5, 1905; 

J. S. C. I 190.5, 24, .812. Wag Jain 190.5. 51 , II. ;i9.5. Zts. ang. Chein. 190.5, 
18 , .5;i<l; Aust. P. 261.86, Belg P 17.5.310. 1904 1. lederer, 1) R P. 2485.59 

Iv. P. Il<i25. 1000. !•'. Bitov, Belg P. 21.5:1.52, 1009 G Berov and F. 

Walter, Belg P. 2121.57, 1909. B Boewe, Belg P. 2127:16, 190.8 A. Bonclc 
and 11 ChaJtrev, Mon teint. 41 , 66 A. Buuuer and Sons, Iv. P. 89, 89-A, 
1907. C. A 1907,1,2810, J.S C 1 1907, 26 , 06:1, 10.87. F. P .3501,88; 361:123, 
.361.321. .361.320, :16I060. 1005; J. S. C I 1907, 26 , 107, F P. 382718, 19(K1, 
1) R P 16.817.3. 1005. Jahr Cheni 190.5- 08, 11. 989; Wag Jahr. 1906,52.11, 
;!.88,1) R.P 1717.52. 1905, W.ig Jahr 1906, 52 , II, 388, J.ahr. Chein. 1905-08, 

1 1 . 990, Mon. Sci BIOS, 68 , 45. I ). R. P. 1779.57, Wag. Jahr. 1907, 53 , II, 389, 396 , 
Zts ang Cheni 1907, 20 , :169; Cheni. Zentr 1907, 78 , I, 8.59; Jahr. Chern. 
190. >08. IB 0.88, 200, 265. Jahr Cheni 1905-08, 11, 981; Wag. Jahr. 1908. 
11. 54 , .3.).). Zts ang Cheni 1908, 21 , 22,34; Otiem. Zentr. 1908, 79 , 11. 467; 
Cheni Ztg Rep 1008. 32 , 4.36, Belg P 196780, 1906; vSwiss P. .38910. C. 
Butgeiian .ind T Sedirens. Iv P 1.85,86. 1899 P. Marino, Belg. P. 215187, 
1909 W. Mitseherhng. Kunst. l!n2, 2 , 261, 328; Wag. Jahr. 1912, 58 , 11, 
411. B. Morane, Iv P 24707. 1910; 1) R, p. 24.36.58; C, A. 1912, 2.326. W. 

^ ^ FJ()2, n, 1074 C. Muller, F. P. 

.B.H19. Bllb Iv Oberleandll Newbold. Beip Farb. Ztg. 1897,311; Muster 
Ztg. 189^, 46 , -Ul. F t)li\er. Iv. P. 6;B3, 1897 Iv. Opfermann, E. Fried- 
luaiiu and A. Ges fur Papier Fabrikation, Iv. P. 10601. 1909; J. S. C. 1. 1910, 
29 , 269: F. P. 402462, D R P 219085. 1909. H. Pauly, Belg. P. 132273, 
1.89/ A Pdlerm. V. S P. lB842{Hj. 1916, J. vS. C. I. 1916, 35 , 7^4; F. P. 
442022, 1912, J. S C. 1. 1912, 31 , 916 A Petit, U. S. P. 665975, E. P. 15343, 
moo, Swiss P. 22.50.3. P.MM) ]< Pick. F P .37361.5, 1907; J. S. C. I. 1907, 
26 , ()9t) \ . Plaiiehou. V S P ,88,8260 (', Ragot, Belg. P. 185671, 185672, 
I9(k>. J de Sauver/ac, F. P. 402950, 19t)8. Iv. P. 18.58, 1896; J. S, C. I. 1897, 
16 , 335. F. Schauinan aiul A Barsson, F. P. 333246, 1903. Schlesinger, 
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• teristics of the individual filaments, but the inllainniability of 

Papier. Ztg. 20, 1“)7H T vSchlumlxTKcr. 1C 1’ liK.VS, ISiKi. !< 1‘ L’:>l7(i;). 
1896; I). R. P. 93009. C ShraRtr an(l*R I.amr, 1C P .SL»S.{. )!)|;{. f S 
C. I. 1913. 32, nor). P P 1912. Kmist 1913, 3, 3r.(i, J S C I 1913. 

32, 78;'); C. A. 19U. 8, 129. Mon Sta 1911, 81, 13 Itai P 13.3207, 191.1 
I). H. P. 2717‘17. Kiinst 1911, 4, 120 Swiss P »in;.s.3. I'.n.t, C A 191 1, 8 , 
3504; Ilelg. P 2r):)02(5, Kuiist 1914.4,10.] Smith, D \< V 2.5X752, 1911, 
Kiinst 1013, 3,174, C .X. 1913, 7, 2(n2 S<x' AiionMiu* drs Crlliilosis ri.m 
chon, I'. P. 39921.S, 1909 vS<x' .Anoiivme do Piodnits ChimKiiios dc I)n)<t 
gonbosch, 1C. P 5070, 1901; J S C. I 1902, 21, 510. Aiist I> 0!i47, Holg 
P 1.55185, 1901 Soc Anonvino La Soio Ailifici.il do 'rnhi/o, IC P 2‘HX;, 
19(Ki; 92.53, 1908, 1. S(X- Dvors Col l!»09. 25, 02. P P .3.5S'I,S7. 1905, 1 S 
C. I 1900.25,372 P P .301090.1905.] S<h' iHors Col 1907, 23, ‘i 15, 
I) R P 2,34072, 19(K\ Chfin ZIr Rep 101 1. 35, 2 'h;. Ih 1r P 2.5.5020 S<k' 
Anon pour riCtudc Ind de la l^ou* Srrn l. 1' P 309170. PMXi, ] S C I ll»()7, 
26, 91, 112 StX'ictc Houlhcr e( Lafais. 1) R P. 2I0.X07, loOS, W.ir ]ahi 
19{)9, 55, II, .3tK), Zts aiiR Chcni lOO*), 22, lOlo, Chcm /cnti lOOti, 80, 
II, 247, Chcm Iiul 19(K>. 32, .3.8.3. ICiirIisIi Woolen Maimfac'f urcis' 
Association, P P .3.3.3.8.35. Ht(t.3. .392142 1C P 1.5015, P»0,8 Soc l.a Sc 
taoid, P P 47.8401, PHI,] S C I 1010.35, 11.52. C A 1010.11,2.307 
H. StadhiiRcr. Kunst 1912, 2, 401. 131. Wag Jahr 1012, 58, II, 11.5, C A 
191.3,7,418 R Strchkmrt. ] S C 1 18'.i7, 16, .5.3.3, oo7, ISOO, 18, ,579 
1902, 21, 909. 190.3, 22, !t2, 1315 | Stoerk. 1C P 209.82, 1902, J S C 1 

190.3.22, 1.31.5,1' P .327.3t)l. 1902. Mon Sci 1901.61, 47. I S C 1 l!MI.3, 

22, 949, 1) R. P l(»ti9.31, WaR Jahr 1900, 52, II, .3.87 Aiist P 2.50.31 
H TurRard, P P. .314.84.5. 19(M, Wag J.ihr l‘»0.5. 51, II, .39.5, Mat Col 
1905, 9, 22, J S C I 1904, 23, 1212. Hayciischcs Industrie nnd Crcwirh 
1900, 38, 19.3 Verem KnnstscKkf.djr A ('. . 1C P .5.5.5.3. 1013, J C I 

1914, 34, 101, C A 1014.8,2019 P P 1.5.5011,1913,] S C 1 1913.32, 

880 ] Vcrmccsch, BcIr P 1.8.5731. I'.»0.5. Addn to HcIr P 1.8.3782, 190.5 

1) R Anm \'. 10703 L Viriioii and P Sislrv, Compt icnd 1891, 113, 
701, W.iR ]ahr 1.891. 37, 1111 H Vittunt, P S P .8281.5.5. 19(X;, ], S 
C I, 19(K). 25, 845, r S P .842125, J S C I PMH;. 25, 815, 1007, 26, 4(«i, 

IC P. 1080. 1089. P.»05. ] S C I P»0.5. 24, 02l , IC P 14087, 1900, I 

S C I 1909,28,844 P P .317493.1901,3.50.3X3, ptO-l. J S C I 1900,25, 
177, Addn .5941. 1905 to P P 3.50.3.X3, 1 S C I llttH), 25, 471, 1- P 
.301508, 1905. ]. S C. I P.»00, 25, 925, A.ldn .5797. IO05, to I- I' 301.508. 
]. S C I 1907, 26, 91, P P 3.8t;i09, 190.8, C A 1909 , 3, 1091, Mon S( i 
1908, 68 , 107 1) R ]’. 1710.39, 1905, Mon Sci 190,8, 68 , 4.5; W.ir ]ahr 

1900, 52, II, .391. ].ihr Clum 1 '905 08, II. '»•»(), |) R P PM,S25 IUIr P 
185.53.3, 1905, 2(Hi929. 1'908. Anst P 21819. .327.83 VorcI and Cadorct. 
I'arb ZtR. 1897, 8, 7. R VV'glckind, D R P 23.577it P Wevrich, P.irb. 

Ztg. 1914, 25, 114, ]. S. C I H)I4. 33, 1201 P Wisheki, P 1‘ 427091, 191 1 . 

Kunst. 1911, 1, 410, Heig P 2.34110 I) R P Anmcl A 2.582,1911, 
Kunst 1912, 2, 319, I). R. I’. Anmcl W 31128. 1910 I) R. P 2470',t.5, 
1910, Zts ang. Chcm 1912, 25, 1.5.50, C A 1912.6,2511 1) R P 2170'.»0. 
Wag. ]ahr. 1912.58, II. 144. Hung P Appl W .30.3.3, 1911. H Woltcrcck, 
IC. P. 3898, 1898. H. W'yss-NacfT, Zts aiig Chcm 1.89'.), 12, 30, Wag ]ahr 
1899, 45, 944. Bayer. Ind Gewerlnbl 1888, 20, 177 Amateur Phot 
1897, 25, 212 ] vS. C. I. 1908, 27, 1187 Kunst. 1912, 2, 3.58. Sot' Anon 

dc Travaux, Dyle & Bacalan, Helg P 209510 1C. Hcrl, 1). R. P. 199885, 

1907: abst. ]. S. C. I 1908, 27, 937, Chcm Zentr 19t)8, 79, II, mi J. 
Boullier, 1). R. P. 161262, 1902, abst Chein Centr 190.5, 76, II, 600, Mmi, 
Sci. 1906, 65, 135; Chcm. Ztg 190.5, 29, 771, Wag. Jahr. 190.5, 51, I, 114, 
Zts. ang. Chcm. 190.5, 18, 1037 I Broun, 1C P 12319. 1901 0 Cahen, 
F. P. 434808, 1910, abst, ] Soc Dyers Col 1912, 28, .8.5. Mon Sci. B)13, 
79, 181. M Denis and S Barljclcmt, D R P 207.501), 1912 ] Prcmkcl, 

Bclg. P. 240313. 1911. X. ICschalier. 1C P 3.5<U7 lu/ie. -f w.*- 
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the fwisM silk was a serious drawback to coiumerciaJ develop- 
irwnt Attempts to reduce the inflammability by the introduc- 
tion of metallic salts as in th^ methods of R. Valette/ D. Bach- 
raeliA R. Lan^dians,'* L. BethisyA A. Plaissetty,® J. du Vivier/ 
Cadorc't,^ L. behner'* and others® did not have the desired 
elTect, so that it was necessary to resort to denitration, which 
decreased tlie yield ])y :i0% to 40%. 

Artificial Filament Formation. In addition to the nitro- 
cellulose artificial filaments mentioned in the preceding topic, 

♦ cupraminonium solutions of cellulose (page 08), cellulose in zinc 
chloride (page 101), and the cellulose xanthates (page 3002) have 
and are used in immense quantities for filaments simulating 
natural silk, from which they all differ in being free (or substan- 
tially so) from nitrogen. All the artificial filaments which em- 


Iv. I*. l-M.'Ua, 1!11U L. Lcdiic and H. Jacquemin, Bob'. P. 255401, 1913 
Ulicinisciu- KimstscHk-l'ahrik, A -G , I). R. 1> 240780. 1911. 1. Richard 
1‘ P 348351, 1901 M. Ratignicr and H. Pervilhae et Cie , 



H. \Vv'<s-Nacf. Zts, atiK Chem 18!I9, 20, 31 
' K, P. 2()<i37. HUM. J S. C I 190.i 


, - 24,330 R P. 344r)()0, 1904; 

J S C. 1, 19IM, 23 , 1212. M.it Col 1905. 9, 22, Wag. Jahr. 1905, 51 , II, 395, 
J. S. C 1. 1901, 23 , 1212 Hclg P 180590. lOOti R. Adler, I). R. P. 28:3304: 
ahst. Chcin Ztnlr 1915, 86 , 1. 801. Wag Jahr. 1915, 61 , II, 14. 

2 1-: P 2339. UHU.J S C 1 1901.20,741. 

3 V .S P .5715.30. 1.890. F. p. 2175.57, I). R. P 72.)72. 82857; abst. 
Mon 8ci l.8'.»2. 40 , 210. 1894, 44 , 55; 1890, 48 , 72. Bcr. 1894. 27 , 281-R: 
189.1, 28 , 918 R. jahr Chcni. 1.895. 41 , 1.302. Wag, Jahr. 1895, 41 , 957; Text. 
Col. 1.897, 19 , .317, Ind Text 1.897. 13 , 239. 

4. y. S P 02.“).3I.3. 1.899, V. P. 275101; K. P. 11927, 1890; D. R. P. 
May 21, 1.898 

H P 90.87, 1900, J S C I. 1901,20,709. 



V S. P .50,3214, 1896; Belg. P. 84774, 


1.8.89. Spall P. 92(U. 1.8.89. Ital P. .3.50. 1.889 vScc also Rev. Indust. 1890, 194. 

> P 214.8.5. 1.8il2. J S CM 1.89.3. 12, 779; Farb. Ztg. 31 144. 

M ^ 29; Ber. 1895, 



Chiiniciucs dc Droogcnliosch. 1-: P. ,5070, 1901; Soc. Anon, pour I’Etude Ind. 
(Ic la Soie Serret, F. P. 3091/0, 1900. Soc pour la fabrication en Italic de 
la soic ArtiP par Ic pnxTdc dc Chardonnet. F. P. 307803, 1906. H. Char- 
donct, Ind. Text. 1893, 9, 175 D, Uuia', I). R. p. 234302. 234303. 
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ployed cellulose as a base or initial basic nialcrial, wlien in tlie 
* finished salable condition, represent some form of modificHl 
cellulose. • 

From the original efforts of Cb Audemars' and of F. Lotteri’ 
in 1855, who both employed mulberry bark as the initial material 
for filament formation, to the present time, an almost incredible 
amount of combined mechanical manipulation and cliemical 
experimentation has been brought to bear upon the subject of 
reproducing this valuable material wfthont the interposition of 
the '‘life” process, and to day, in the face of the over two thousand 
patented processes which have been evolved covering the details 
of this general subject, the juoblem in comparison to the phys- 
ical cliaract,cristics of the natural filament is in many essentials, 
far short of satisfactory solution. * 

The commercial elucidation of this ])roblem to tlie ])resent 

1. K. P. 2s;k I85r) 

2 K. P. 203(), 1855 

3 For the historical devclopincnt of artificial silk see. Aiioii Chcrii 

Kng. 15, 100; ahst. C A 1012, 6, 2845. A Hasch, Zts nes Texlilmd 15, 

374. J Text Inst 1013, 4, 308. Hcllet, Rev ind P.IOO. 37, 128, ahst Rep 
Tech J Ut 1000, 1000. P Ilclt/ei, Zt.s aiix Chem 1 '.*0,8, 21, 1 731,, Mon 
Sci 1010, 72, 280, C A. 1010, 4, 1238, Wajj Jahi 1010, 55, 11. 130, Zts, 
Ind Koll 1011.8,313 R. Hcrnard, Pacrh/lK 1005. 381 , ahst Wan Jahr 
1005, 51, II, 308 Mischcln, Farh ZtK 1807. 33,J«)7 Iv lOanchard, 
Rev. dcs Cour.s Sci 2, 273, Coinpt tend iHPt), 110, 772. ahst J.ihr Chem. 

1800, 43, 2881. 11 Carter, Cotton, 75, 31 . Ittl3. 78, 28. ahst C A 101 1, 5, 

780. A Collin, Rev. gcii Chun pure et AppI lOO*), 12, 40, 05 Coupin, 
Nat. 23, 50. H. de la Coux, Rev gen sci 21, 20.3, ahst C A 1010,4,1543 
H. Custis, Text. Colorist, 1005, 27, 257, A Detokuf, ha Nature, 1008, 
30. W. Dreaper, Zts. ang Chem 1007, 20, 5.5-1. J S<x' Dyers Col 1007, 
23, 25; 1908. 24, 204, 1010, 25, .32, J. .S C I 1000, 28, 10. 12'.)7, Jahr Chem 
1909. 52, 391, 1727. V, F., Kimst 191.5, 5, til. ahst C A. 1915, 9, 1.30.5. 
Kll)ce, Cosmos, 1003, 49, 777, C Kkert. Schweiz W(x'hschr 51, 317, ahst. 
C. A. 1913 , 7, .3844 F I{pf)eiulalM‘, Zts Miislerzeichuer, lotitt, 12, 84. 
J. Foltzer, Text Mfgr 191.3, 39, 158, 101, 231, J. Text Ind, 1013, 4, .UMt. 
G. V. Georgievics, Oesterr Ch(#n Ztg 15, 01. ahst C A 1013,7,2312. C>. 
Gorrand, F. P. 3.5442.5, 1005; K P. 0100, 1000, ahst J. S. C. I 1005, 24, 
1106, 1906, 25, 924. Hanausck, Nahruiigsm 1.890, 4, 190. P HofTmann, 
Ind. Text. 1900, IQ, 1581 A. Ingram, V S Daily Consular and Trade 
Kept. 1911, No. 49, 800 H. Jentgcii, KunsI 191.3, 3, 145, 101. 180, 227, 
249; abst. C. A. 1913, 7, 3029. B. Kozlik. Kimst 1911, 1 lO:!. ahst. Wag. 
Jahr. 1911, 57, II. 10:k E. Kedesdy, Techn Rdscdi. lOOtl. 28, 420; Fortschr 
d. Technik. 1909, 1, 2023. H. Ubach, Chem Ztg 191 i, 35, 105; ahst. C. A. 

1911, 5, 2333. Lchner, Zts. ang. Chem. 1900, 19. 1.581; Wag Jahr. 1900, 
52, II, 3M. R. Loewenthal, Chem Ztg 1912, 35, 777. W. Massot, Ura- 
schau, 1912, 35, 755; J. Text. Inst. 191.3, 4, 308. Zts. ang. Chem. 1909, 22, 
241. Faerbztg. 1907, 146; abst. Wag Jahr. 1907. 53„II. 405; C. A, 1907, 
L 2493. W. MinajelT. Zts. Farben. Ind. 1908, 7, (Mi, 81; abst. J. S. C, I. 
1908, 27, 681. L. Reverchon, Cosmos, 1906, 54, 160, 227. M. Richard, 
Zts. Farben Ind. 1910, 9, 361, 382; abst. Chem. Zentr. 1911, 12, 1, 1901; C. A. 

1912, 5, 1069 F. Sauran, Rdsch. Techn. u. Wirtsch. 1909, 21, 408; abst. 
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day standard has been rather a combination of pure chemistry 
and chemical engineering, aided by exact microscopical work, ' 
than one, primarily of chemirdry alone. The proper delineation 
of the rise and ])erfection of this art— for art it surely is— forms 
the subject matter of Volume Four of this series, only the more 
im|K)rtant points in connection therewith being briefly touched 
upon herein.' 

'i'he spinning i)rocess on changing the dissolved cellulose 
itito a coagtdated workable lilament after extnision through 
capillary orifices into a coagulating medium, is one of the most 
important steps in manufacture, details of which are to be found 
in the processes and devices of J. Achard and C. Gonon,^ E. 
AdoltT,''' C. Althouse,'' C. Baj,*'’ J. and C. Bedford,® J. P. Bemberg, 
Akt. (k‘s.,’ ]l. Berl and M. Isler,® A. Bernstein,® A. Boisson,'® 

I'ortsclir (1 Ttrhii IlKH), 1 , 2021 C Schwalbe, Zts ang. Clieni 21 , 
2401, Mon Sci lOlO, 72 , f)!)!), C A 1010,4,110;"). K vSuvera, Kuiist. 1013, 
3 , HI, 107, 124, 37(5. 1014, 4 , .’loO, 3H0, abst C A 1013, 7 , 1070. \i. Thiele, 
Zls. Text I'arb Clam 1 , 73. abst Jahr Chem 1002, 55 , 1050. Truchot, 
Muster. '/Ag 1H07, 46 , ;')35 I Verefel, Kcv. Ken Mat. Col 1013, 17 , 108, 
abst. C A 1013, 7 , 1204, J Text Inst. 1013, 4 , 300 1,. Wilson, J. vS. C. 1, 

1017, 36 , 817. abst C A. 1017.11,3411 Witt. Verb v Gew vSitz. lOOl, 
71 ; bChne’s Farber ZtK 15 , 222, WaK Jahr 1004, 50 , II. 305 A. Wocscher, 
Zts aiiK Chem 1805, 8, 01 , abst Jahr Chem 1805,48,1301. Mon. teint. 
1805, 39 , 538 Monthly Con Trade Kept 318, 71 Text Colorist, 1007, 
29,314, 1011, 33 , 100 Chem News, 1000, 100 , 301 Cosmos, lOtHl. 61 , 
;"i00. Text World Ree. 1012, 211. J Ind. Iviig. Chem. 1012, 4 , 010. 
Kunst 1013, 3 , 50 

1. For technical development of artificial silk manufacture sec Daily 
Com and Trade Kept 1008, No 3108, 10; No 3350, 7; 1000, No 3488, 8; 

No 3532. 7 ; 3(558, 12. J Soc. Dyers Color 1010, 26 , 238. Chem Ztg. 

1011, 35 , 1130. WaK Jahr. 1000. 55 , II, 400 Faiber. Ztg. 1000, 36 , 740, 
10(41,40,(588 iWelfs Text J. 1000, 13 Knn.st 1011,1,18.260; 1012, 

2 , 158, 1013. 3 , 38. 00. 100, l;')7. 107, 2;*)0, 27(5, 277, 200, 298, 300, 317, 
334, 447, 1014,4, 18. 177, 105.373 Text Color 1013,31. 

2 F 1\ 427502, 1000, abst I Soc. Dyers, 1011, 27 , 104; Mon. Sci. 
1013.79,23 

3 F 1‘ 400210. Helg V 2(52080, 1013, Sbst Kunst 1014,4,319. 

4 C S F 12027(50, 1010, abst. J vS C 1. 101(5,35, 1250. 

5 V 8 I» 005052, 1011, llelg V. 233284, 1011, K. P. 5077, 1911; 

abst J S.C I 1012, 31 , 270, J., Soc Dyers, 1012, 28 , 188. 

tr I-: P 2.S.303. lOtlO. 

7. I S i>. •>.•,7400. 1010, K P. 8711, 1,5448, ir)449, 1908, F. P. 390178; 
I). K P. 220051, 30.3047, 1010, Aust. P. AXV2i)-, Swiss P. 44,507, 44063; Belg. 
P. 207003, 1008, abst J S. C. I. 1008, 27 , 777, 077, 1057. K. P. 113010, 
1017, abst J. S. C. I. lOI.S, 37 , 140-A. 307-A 

8. LI. vS. P. 1188718, 1010 F P. 14210, 1014; D. R. P. 250348, 1913; 
abst. C. A. 1010, 10 , 2145, Wag. Jahr. 1913, 59 , II, 449. F. Berl. Belg. 
P. 253945; abst. Chem. Ztg. 1913, 37 , 458, 

0. F. P. 424700, 1011; D. R. P. 210301. 1900; abst. Chem. Ztg. Rep. 
1010,34,47. 

10. F. P. 430555, 130550, 1011; Add. 15025, 16058, 1911; 436590; 
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B. Borzykowski,' C. Bdiiillot,’ J. IkantknlH'r^cr.’' C. Buffard/ 
* P. Burill,^ 0. Cahcii/' A. Calleiis,' T. Chaiuk'lDii," 1'. Coohius,' 
Compagiiic de la Sole de Beaulieu, ’‘VConipaj^nic I'raneaise des A]) 
plications dc la Cellulose,^* vS. CourtaukKS: Co., and M. I, infoot, 
Crcpelle-Fontaine,'^ L. Crespin,'^ J. Cri)^^al.‘'’ W. Cronihie,"’ W. 
Croinbie and K. Schubert,'' H. Crutniere,''' J. lVbour^^'^ II. De- 

abst J vS C I. 1912, 31, 42S. 1119, 191.4, 32, lib Kiinst 1912, 2, 2I.S, 191.4, 
3, 1.1. 74, Chom Ztg 1912, 34, 1174 

1 I-: P. 2210.1, 1910 K P 420<)S2, l!»ll. I04PK), 1914 1), U P 

24.S.449. 1910, 2022.12, 1912, al)st C A 191^. 6, .4.140, WaK pilir l!>12. 5«, 
II. 4.47. Kunst 1912, 2, 240, 29.1, liH.4. 3, .4.42 Swis'^ P ;1.47I9. liUO IVl}^ 
P 221)401.1910. 1) R P Anm H-0.SI0.K. Clum Ztj; liU.I, 37, 1.40 

2 I* P. 41.4947. 1907 Str also InOi.i P Vi.pl 20.S. 190.1 

4 P: I*. 492i), 1(K)1. li)12 1- P 4.401.K7. 1.4.S771. I.4.S77.1, 14S770, 

l‘)ll. 1) R. P 2Ii)2.10. P.)ll, ahst C A 1912. 6 , 4.11.S S(c also Iv P 
Si) 17, 1.SH.1. 4409, 19Hi)0. IHSi), Hi) 1.1, lSi)0, .1.101, ISiH, 2.S014. l.Si)0, lll.l, 
lSi)8, 2S.>4.S, liXXS. 

4 K. P 4420.40. 412041, li)ll. .il.st Kniisi li)l4. 3, 4.1.40; J Soc. 
I) vers CeJor. 1912, 28, .409 

0 !• P 442.194. 4120.42, li)ll. .ihst Kuiht liil2, 2, 1.4.S, J .Soc' 

Dyers Color li) 12. 28, .40.) 

0 P P I44.SO.S, |.4I.S0i), li)10, al)s( I .S C 1 li)i2, 31, .42S, Kunst. 

1912. 2, 17,1 

7 F P 424 1.S(), 1910 

5 I<: P Iit270. li)0.S, F P .4i)1009. P)0S, Aiist P .4.Si)90, JRIk P. 

2027.11. Iil07,al. si j .S C 1 li)0<), 28, 21 1 . 9.40 • 

9 I{ P i)017, li)0.4. F P .441101. li)0.4.Aus| P 2)9.17. .Swiss P 41222, 
ahst J S C 1 190.4.22, 10.S.4, 1127, D R P 104294, abst W.ik J.ihr. li)0.1, 
51, II. .4.SS 

10 I) R P 2I712.S. I> P 47S14.4, Aiist P 42740 Sie also II. Dia- 
inanti, F P 17100, li)07 

11 F: P 27.S7.S, 1910, abst J S C 1 li)ll,30, 12.40, Cluni Rep 

li)ll, 35, 110 Ital P .400110, 11K.S.1S, 1911, lIuiiK Aiiin A 107.1, 1911, 
abst Chem ZtK 1912,36, 189,044 

12 F S P 1229101, abst J S C I li)17, 36, 870 li 1*091.1,191.4, 

1,8.1.10. li) 11. abst J 8 C I 191.1, 34, 9.17, Kunst li)l l,4, 418 J Clavton. 
r S P i)794.44, 1910, 1224070, 1224071, 121007.1, 1917, Iv P I(M22.1, 1910, 
abst J S C I 1917, 36, .li)4, 1120 Iv P 1.40709, 1.40781, 1919, .ibst J. 
S C I 1920, 39, 88 A, 1.1.4-A, 2.12 A S Courtauld K- Co, Iv P 2.1097, 

1908, F. P 409078, I). R P. 2.40242, li)09. abst C A 1911, 5, 4027, Chem 

Zentr 1911, 82, II. 247, Kunst li)ll. 1, 2i)4 S Courlaulds, Ud . and 
J Clayton, Iv P 1(M22.1, 1910, abst J vS C I 1917, 36, .194 Courlaulds, 
Ltd , and J Crissal, H. P ^271.1.1, 1918, al)st J S C. 1. 1919, 38, 497-A 
H. Tetley and J Clayton. K P 191.17,190.1 

' 14. K. P. .490004, 1908, Iv P 2100, 1909, Swiss P 4.118.1, abst J *8 C. I. 

1909. 28, 597. 

14 SwissP.42r)40,. 42.1-1 1. 19(M 

1,1 E P. 18905, 1912, K. P. 97.17. 97.18, 191.4, abst J. S. C 1, 1914, 
32, .459, C. A. 1914, 8, .172, Kunst 1914, 3, 24.1 

10 • E. P. 105.17, 105.18, 1908; abst J S C. I 1909, 28, 978, Kunst 
1914,3,411. Belg. P. 218170, lOOt). 

17. E P. 24922, 1908, F P. 409.487, I90i). .ibst f , S C I 1910, 29, 17, 
Mon. Sci. 1910, 72, 292. 

18. F. P. 4150a4, 1910. 

19. Aust. P. 4224, 1911; U. S. P. 1018050, 1912, abst C A. 1912, 1469, 
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bnixclles,* M. Denis,* L. Desmarais, G. Morane and M. Denis,* 
H. Diamanti and H. Champin,^ G. Ditzler,* F. Dinger,* Furst 
Guido Donnersmarck’sche KHinstseiden und Acetatwerke,* W. 
Dreaper,** K. Dubot,^ J. Duclaux,*® C. Durand, A. Elbert,^* E. 
lvlsasser,‘’C.Knist,'* L.Five,“^ P.Follet and G.Ditzler,^® J.Foltzer,^* 
K. Fougeirol,’^ T. Fox and W. Meyers,’'** J. Francis,*® M. Fremery 

2. ‘{21, Chcni Ztg Rep. 1!)12, 36 , 249. Hung Anm. D-1907, 1911; abst, 
Chein Ztg 1912, 36 , 382 

I, Bfig. P. 204299. 1907. ‘ 

2 U. S. P 8;m{)0, 1900, \l V. 4r>;i4, 1905; F. P. 341173, 1904; D. R. 
. P. I0A33I , Swiss P. 33571 , abst. J S. C. I 19(H, 23 , 804; 1905, 24 , 880; 1900, 
25 , 1144 F. P. 423934, 1910. 473481. 1914; D. R. P. 233627. D. R. P. 
215H;17, 1910, 247827, 254801, 1912; 203780, 277154, 1913; abst. C. A. 1912, 
6 , 2529. 3529, 1913. 7 , 1810, Zts aiig. Chcin. 1912, 25 , 1034; Wag. Jahr. 
1912, 56 , II, 437, 438. Kunst 1912, 2 , 2.54; 1913, 3 , 52; 1914, 4 , 333. Belg. 
P. 221070. 1909; 248,315, 253398, 2,50877, 2631.33. 1913; abst. Kunst. 1913, 

3 , 178, 350, 1914, 4 , 155 H. P. 12.5394, 1919;abst. J. S. C. 1. 1920,39, 103-A. 

3. !•: P 0783, 1905; F. P. 3420,5.5, 1904; D. R. P. 197167, 1907; Swiss 
P .33335, abst J S C. I. 1904, 23 , 9.33; 1906, 25 , .333. 

4. F, P .377494, 1900; abst. J S. C. I. 1907, 26 , 1087. 

5 Ilelg. P. 22,5041, 1910. G. Ditzler and T. Stephan. D. R. P. Anm, 
St-1027.5, 1911; abst. Chem Ztg. 191,3, 37 , 210.5. Aust. Anm. A-7860, 1911; 
abst. Kunst. 1912, 2 , 3.59. vSt'c J. Bcvallee and H. Mongc, D. R. P. 234056, 
1911. 

0* I) R P.2.53.371, 1911; abst. Kunst. 1913, 3 , ,51. 

7. I). R P. 187090. 1905; abst Wag. Jahr. 1907, 53 , II, 400. D. 
R. P, 2129.54, F. P. 398424; H. P. 1407. 1909; Swiss P. 47395. D. R. P. 
1891.39, Aust. P. 21182; E. P. I0G05, 1903 (C. Steam and C. Topham); 
abst. Wag. Jahr 1907, 53 , II, 400. Belg. P. 195452, 1906; 213374, 1909. 

8. Iv. P 27222. 1905; 13868, 1907 ; 21872, 1908; F. P. 373088; abst. 
J. S. C. 1 1907. 26 , 196, 606; 1908, 27 , 745; 1909, 28 , 1246. 

9. Iv. P. 121)263, 1919. 

10. K P. 240.5, 1913; F. P. 439721, 1912; abst. J. S. C. I. 1912, 31 , 
714; 1913. 32 , 82. C A. 1914,8,2624. 

II. F. P.420771. 1911. 

12. K. P.3831, 1911. 

13. U. S. P. 9,57460, 1910, K. P. 8711, 15448, 15449, 1908; F. P. 390178; 
D. R. P. 22(K).51, 244375, 1910; Aust. P. 4,5320; Swiss P. 44507, 44963; abst. 
Kunst 1912.2,156. 

14. U. S. P 8,58648, 1907. * 

15. 1). R. P. 200824, 1907; Belg. P. 197890, 1907; Zts. ang. Chem. 
I9IXS, 21 , 2234. T. Stephan, G. Ditzler and V. Meertz, Hung. Anm. 5934, 
1911; abst. Chem. Ztg. 1912, 36 , 200. 

10.* I). R. P. 210280, 1908; Aust. P. 43640; F. P. 395223; E. P. 21285, 
1908; Swiss P. 44075. Belg. P. 189814, 1906; abst. C. A. 1909, 3 , 246; Chem. 
Tech. Rep. 1909, 33 , 472; Chem. Ind. 1909, 32 , 342; Wag. Jahr. 1909, 55 , 
II, 395. 

17. D. R. P. 165577; F. P. 353973, 1906. D. R. P. 209923; abst. Wag. 
Jahr. 1909, 55 , II, 395; Chem. Tech. Rep. 1909, 33 , 472. Belg. P.»178221 
19(M; 181333, 181651, 1905; 189499, 189918, 1906. 

18. F. P.337693,* 1904. 

19. E. P. 1022. 1911; abst. C. A. 1912, 6 , 1853; J. S. C. I. 1912, SL 
123; Kunst. 1912, 2, 134. P. Friedrich, E. P. 28256, 1909. 

20. U. S. P. 745276, 1903. Aust. P. 14566. 
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^ and J. Urban,' E. Friedrich,* P. Friedrich,* E. Oaniier and P. 
Vuillaume,* General Artificial Silk Co,,* A. Gerard,* P. Girard,' P. 
Girard and C. Buffard,* P. Girard and J. Sonnery,’ P. and A. 
Gourdin,'® C. Grandquist," G. Guadagni,’* Iv de Haen Chem. 
Fabrik “List”,** Hamel AktiengescUschaft,** J. Hartogs,’* P. Hell- 


1. E. P. 20(130, 1899: abst. J. S. C. I. 1899, IS, 908; 1900. 19, 807, 
821 ; J. Soc. Dyers Color. 19()6, 22, 71. 

2. U. S. P. 8274,34. 1900; F. P. 3(^(i79.3, 1900; E. P. 17.381, 1905; 12842, 
1906; D. R. P. 17W10, 1905; Aust. P. 318(i2; BcIk P. 1927)29. 1900; abst. 
J. S. C. I. 1906, 25, 1091 ; 1907, 26, 196. U. S. P. 8,'>0.571 ; K. P 27727, 1900, 
F. P. 372002, 1900; D. R. P. 189359, Belg P. 180471. 1905, abst J. S.C I. 
1907, 26, 405, 525. 

3. E. P. 17907, 1908. U. S. P. 902769 of R. Liiikmcyer is siniilur. 

E. P. 4104, 1909; abst. C. A. 1909, S, 301 1 : J. S. C I 1909. 2S, 9.34 11 S P. 

94.55.59 of R. Linkmcycr and I). R. P. 228872. Au.st P.40801, Swiss P 4.5704 
of Glanzfaden Akt 'C»es. arc similar. E P. 7017, 1909, abst. J S C I 
1909, 28, 1312. E. P. 7673. 11700, 1909; V. S P. 1002100, al)st J S C 1 
1913. 32, 6.5.3. E. P. 14112. 1909: abst. J. S C. I. 1910, 23, 022. E. P. 
17967, 1908, abst. J S. C. I. 1909, 28, 9.58 Iv. P. 282.50, inKiHO, I'.HK), abst 
J. S. C I 1910, 29, 941 See also E. P 808.3. 1902, V P 4{K)321, 1909, 
Add. 10723; abst J. S. C I. 1909, 28, 980. 1121 (Cf Glan/.faden Akt.-Ges , 
D. R. P. 2.30141. R Linkmeyer, U. S. P. 97901,3.) F P. 4(k3427. 1909, 
abst. J. S. C. I 1908, 27, 18; Mon. vSci 1911, 74, 1.54. F P, 410882 (R, 
Linkmeyer. U. S. P 902770, 1). R P. 237710. I) R. P. 20088.3, abst Wa^ 
Jahr. 1909, 55, II, .393, ,5.55, J. vS. C. 1. 1909, 28, 934, Chern Zeiitr, 19i)9, 80, 
I, 1213; Jahr. Chem 1909, 62, .389; Chcm. Tech Rep. 190!i. 33, UV\, Chem 
Ind. 1909, M, 131. Aust. P. 4687. 1909; .38809, 40861, 47777, .58229, al)st 
Chem. Ztg. 1913, 37, 272; Kun.st. 1913, 3, 17.5 Aust Aiini. A. 4(K),5, 9022, 
1909. vSwiss P. 40972. 1907; 48.T3.5, 48079, .50501, 51240, 1909, abst Kunst. 

1911, 1, 75; 1912, 2, 16. Belg. P. 210489, 2142.34, 21.5,377, 210802, 221344, 
221951. 

4. F. P. 41(M73. 1909. 

5. Can P. 89348. 1904 
0. Belg. P. 185628, 1905. 

7. E. P. ,5.386, 1912; 4.590, 1913; abst. J. S. C. 1 1913, 32, 192, 1101 
F P. 4.38131, 1911 ; Add. 15399, 451913; abst Kunst 1912. 2, 271, 4.37, 191.3, 
3, 275. D. R. P. 266140: abst. C. A. 1914, 8, 827; Kunst 191.3, 3, 4(K) Cf 
D. R. P. Anm. 54538; abst. Chem Ztg. 1913, 37, .330. Belg. P 247209, 

1912. Hung. Anm. 3.568, 3822; ab.st. Chem. Ztg. 191.3, 37, .330 Belg. P. 

247992 1912 ^ 

8. ' D. R. P. Anm. G.-36050; abst. Kunst. 1913, 3, 00; Chem Ztg. 191.3, 
37,104. Belg. P.247991, 1912. 

9. U. S. P. 1164084, 1915; E P. 5.386. 1912; Belg P. 24.34(X), 1902, 
Swiss P. 591 18, 1912; abst. J. S. C. I. 1913, 32, 192; 1910, 35, 109. Belg P 
243409, 1912. 

10. F. P. 453700, 1913; abst. Kunst. 1913, 3, 417; Chem. Ztg. 1913, 
37,568. 

11. E. P. 23729, 1899; D. R. P. 111333; Aust P. .5640; abst. Mon. Sci. 
1907, 67| 600; Wag. Jahr. 1900, 46, II, 449. Belg. P 1495;i7, 1900. 

12. U. S. P. 977863, 978878, 1910; E. P. 1265, 122.5.3, 1908; 3a306, 1910; 

F. P. 386339; D. R, P. 216669; Swiss P. 42305; abst. J.«S. C. 1. 1909, 28, 240; 

Kunst. 1912, 2, 16. . 

13. E. P. 6408, 1912; F. P. 44106.3, 1912; abst. J S. C. I. 1912, 31, 981; 
C. A. 1913, 7, 3032. D. R. P. Aum. H-64654, 1911; abst. Chem. Ztg. 1912, 
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])erK,’ A. IlerzoK,^ A. R. IRiniberg,^ J. Hiibner,^ J. Inwald i 
Akt. 0.,® A. and C. Jenner/ H.^Kaiser,^ S. v. Kapff,^ F. Kosewitz,*® 
V. KraITt," P. Krais, 1'. Krcissl and C. Seibert/^ F. Kiittner,’^ A. 
Latajiie,’''* C. Icclaire,’*’’ I,. Icdcrcr,'^ F. Lehner,’* A. Leinveber/® 
36 , rm. 

14, K [’ 4r):{:)r,!). lin;^ 

ir. If. S 1’. IIHtir)'). 11)14 K V 4;3240(), 1911; abst. J. S. C. I. 1911. 
30 , 1417 1) R P. 2:17744. 1910. abst C. A. 1912, 6 , 1079; J. S. C. I. 1911, 
30 , 1249; '/As aiiK Clu-in 1911, 24 , 198H; Chem. Zcntr. 1911, 82 , II, 814; 
WaK Jahr I9l 1, 57 , 11, 42:i, Kumt 191 1, 1, .‘l.W. D R. P. 247418; abst. 

C A 1912, 6 , 2'yV2, '/As ang Clioin 1912, 1^, 1550; Wag. Jahr. 1912, 58 , 

11, 4110 1) R P 257114, abst C A. 19i:i, 7 , 2472, Kimst. 1913, 3 , 150. 

Anst Atiin A-OOOO. 1911, abst Kimst. 1912,2,4(30 Bc*lg P.237471,1911. 
Hull Anui lS9..ibst Chcni Ztg 1913,37,11. Hung Antn. H-4283, 1911, 
abst Chem Ztg 1912,36,20:5 
I, K P 4277.55, 1911 

1> Wag. Jahr 190:5,49,11,417 

.‘5 Hdg 1' 181 1:5.5. 1905, If. S P. 70.5244, 1902; abst. J. S. C. I. 
1902, 21, 1074 !-: P 0.512. 1913 

4 P.elg P 10.8.5.5(5, 1903, abst Chem Zts 1905, 4, .541 

5 K P 14.559. 19100, 1910, abst C A 191 1, 5 , .3.343, 1912,6, 1.370; 

j S C I 1911.30,88.8. lll2;Kunst 191 1. 1, :5.5.5. F P 431112,1911; 

abst I. .S C 1. 1911, 30, 1.370 Aust Amu A-51.53, 1911, ab.st. Kunst. 
1912,2,1.59. I) R P Aimi .54.5:5.8, 191 1 , abst. Clurni, Ztg 1912,36,817. 

(5 Aust Amu A (5.5,52. 191 1 , al)st. Kunst 1912,2,100. 

7* K P 90:52, 1911. abst C A 1912,6,2847 

8 Hi'lg P 181078, 190.5 

9 1) R 1’ Amu K 4519,3 

10 I) R P 9009, 1.879,. abst W.ig Jahr 1.880,26,809 

11 F P ;il5:5922. 19(K5..ibst J S C I 19(H), 25 , 1041. 1). R. P. 18(5277 
Sir alM) llung.utau Ciianlomu-t Works, A (3 , Aust P. 27037 

12. FasiT 1919.1, 121. abst C A 1920,14,847 

13 F, P. 12.59,5.5. 1911,1' S P 1001284, 1911,al>st. J S C I. 1911, 
30, 9.50, 1112 

14 Iv P 2,80.8:5, 2810:5, 2.8:520, 1912, abst J S C I 1913, 32 , 748; 

1913, 32 , 907 F P 4.5081.8. 150985, 4.5()9(H1. 1912. abst J S. C 1 1913, 

32 , ,59(5. Kunst 1913, 3 , 177, 19(5 1) R P. ,\um K -.520.5(5, 1912, abst. 

Kunst. 1913, 3 , 479 15i4g P 25107:5, 2.51191, 2.512.50, 251829, 1912; abst 

Kunst 191.3, 3 , 23.5 Swiss P. (52313, 1912 lloll Amu. 10(59, 1070, abst 

Chiaii Ztg 1913, 37 , 90S. 980 Ital P :590 2.50 129(520 In this connec- 
tion sir 1-: P 271570. 1912. F. P. 4.5081.8. 4.m 27(1, 4.5:5.509, Aust. P. Anm 

5142, 1912. Ital P :597 210 129723, Port I‘ 8.540, Hclg. I’ 2.5,31,39, Hung 
Amu .52(5.8, 5424. 5473, .5-17(5, 1912; abst. Chem Ztg 1913, 37 , 44, 2.54, 302, 
419. .52.8, (5.81, 102(5. 112.5, 12(5.5. 1:522; J S C. I 19i:5, 32 , .590 

15* F P -13109(5, 1911, abst Kmist. 1912,2, 17; J. vSoc Dyers Color. 
1911. 27 , 2(5(5 

10. F, P. 3.5902(1, 1905, .399727, 190.8; 4(H5724, Add 11840; 414.520, 
1909. 4259.5.3. 431081 . .ibst Kunst 1911,1,295 

17. 1) R P 2407.51. abst C A 1912, 6 , 2179, Chem Zentr. 1911, 82 , 
1843. Chem Ztg Rep. 1911, 35 , (524, Wag Jahr 1911, 57 , II, 421. • 

18 U S 1* .5.59.392, .502020. .5027,32: Iv. P. 118:51. 1891. 227:50, 1892; 
2400:5. 1.893, 240(H). 1.894; 2.59.5. 10808, 1890 F. P. 221901, 224460, 243012, 
243077 D R, P .5.5949, .5,8.508. .82.5,55 

19 1? P 320,529. 1902. abst J S C I 190:1, 22 , 25 Sec* also F. Kreissl 
and C Seibert. V S P 1001284, 1911, F. P 42,595.5, 1911, abst. J. S C. I. 
1911,30,950. 1112. 
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• G. I^queux,' R. Linkmeyer,’ Akt. Ges. l/iiiiticr,* B. k(X*\ve/ 
H. Liixberg/ H. Madden and W. Houskeeper,* [. Manqnat,' 
F. Mancelin,* V. Martin, “ V. Martin and A. \Vnnin,’“ Meister, 
Lucius & Briining, K. Mertz, ' ’ R. Mewes, P. Meyer, . Moruxl, 
W. Morton,’® L. Moranc,’’ A. Moriccau,”’ Moss,’-' M. Muller,"*’ O, 
Miillcr and Gcbr, I'ranke,-’ Gocher Oelinuhle ('.ebr. van deii 

1 RP4ir)()H) 

2 Iv. P 0;ir)7. I00:> Utljr V ISliUC. IMIOS. IDOf). nhst J Sot'. 
Dyers Color 11)05. 21, 301 D \< P 21‘)(K)2. :U)st. \V.»k' J.ilir l‘)12, 5S, 
11,437. 

3 Pelg 2r)3.S0:>. ahst Kunst P.li:;, 3, 3,57. Cluin Zt^. l!)13, 37, 
472 

4 V S I' lloMHL 11)15, al)M C A 11)15, 9, 2S1.S V. V ISUSO, 

KSaS7. 11)0',). 11)45(1, 11)11. al)st J S C I IDIO. 29, 1)41 : Kiiiist 11)11,1,34 
P P. 403242, 403243, Add 13215, 13253. 11)0,S, aOsi ? S C 1 IDOD, 28, 
1310, 1011, 30, 415 1) K P 234027. 235002, 23.S10(). 252050, al)st C A 

1012 0, 2000. 2170. Kunvt lOl 1. 1, 277, 1012, 2, 3')U, 475. Jalir 1011, 
57,11,424. Swiss I' 452S.S. 452S0, 100'). .50177, loll Aosi Anm A 7351, 
1010, ahst Konst 1012, 2, 320 IIoiik Anm 1, 3070, 1011 Pel);. 1' 
212737, 100S,23H170, lOll 

5 K P. 1107, 1000,. d)st J S C 1 1010, 29, 20K. I .^oe Dytis 1010, 
26, 00 

0 I-: P 7331, lOlO. alM J S C I 1011, 30,77 

7 1<: P 12710, 1012. ahsl Konst 1011, 4, .51 P P 4}0'.)(h101I 

Swiss P 013S(). I0l2 PcIk. P 24(V13.S, 1')12 11«)11 P Anm 5M2. ahst 

Chem ZtK 1013, 37,0. H4 

.S P P 400S00, 1014; ahst Konst 1015, 5, 22, J. S C I 1015.34,21 

0 K P IHOHO, 1013,. ihst J S C 1 1011,33, 177 Pel)' P. 24H003, 
21M004, 1012 

10 P P 401432, 1013, ahst Konst 101 j. 4, 173 

11 P(.U p 180,370. 1004 See P and VV .\Idehell, Iv P 20030. 1011 

12 P P 21053.8,304012,301013. lOOO, .thsi J S C I lOlMi, 25, OHl 
PelK. P 10110.5, 101100, 101108 .Swiss P 1410, 34711. 31742, 31713, 

13 D R P 2.52.841, 270082, ahst C A. 1013, 7, 1101, Wa); Jahr 

1012, 58, II, 2.52, .841, Kmist 1013, 3, 51 ; 101 1. 4, 318, Kunst, 1012, 2, .300, 
1914, 3, 1.30 

14 D. R P. 214008, 1011, .ahst C \ 10|2, S, 2107, Zts ang Chem 

1912,25,7.35,; S C I 1012.31, 102 

15 Pflg P 230400, 101 L 

10 r S P 70.5t)01, 1002, ahst J A C S 100.3, 25R, 103. 

17 r, S P 1(K;94.50. 1013, ahst J S C I 1913.32,805. Iv. P 24707, 
1910, ahst J, S. C I 1011, 30, 120. P P 201720, 1800, 410207, lO(X), Atld 
12.54.5, 1910, ahst. J S C I 1010, 29, 810, Kunst. 1011, 1, 190. I>, R. P. 
24.30.58, 243.500, 1910, 24.5.571. ahst. C A 1012, 6 , 2.320, Wag Jahr. 1012, 
58, II, 43.5 Aust P. 51140. 1910, ahst Kmisl 1012, 2, 75. Pelg. P 229735, 
1910. Swiss P. .5404.5, 1010. 

18 P. P 377610, 1907 Pelg. P 207012, 1008. 

19 Tc.xt. Mfr. 100;i,29, 147. 

20 'P P 422908, 1910, Add. 14248, 1011, ahst Kunst. 1012, 2, 10; 

J. Soc Dyers Color. 191 1, 27, 224. , 

21. K. P. .3606, 4015, 1907, 4078. 4aS0. 101 1 , 2222, 1912, ahst J, S. C. I. 
1907, 26, 11.3.5: 1912, 31, 328; Kunst. 1012, 2, 2.34 P P. 4.50090, 1912, 
abst. J. S. C. I. 1913, 32, .5.31. D. R. P. 2.572.37, 1910; ahst C A. 1913, 
7, 2690; Chem. Ztg. 1913, 37, 210. Pelg. P.251000, ahst. Kunst 1913, 3, 
235. D.R. G M. 547071:abst Chem 7ta loii « 
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Bosch/ R. Pawlikowski/ A. Pellerin/ Pervilhac & Co./ H. Ping 
and F. Schubert/ J. Poizat/ M. Ratignier and H. and G. Pervil- 
hac/ dcRedon de Colombier/ W. Reents and F. Eilfeld/ Rhein- 
ische Kunstscidenfabrik/® J. and H. Rohrens," E. Ryon and C. 
Waitc/^ C. Sandoz-Moritz & Co./^ J. vSaint-Rene and J. Tissier/^ 
L. vSarason/® J. »Sauvcrzac/® F. vSchcys/^ A. Sedeyen/® Severen/* 
R. ySohlman/*^ vSoc. Anon, des Planchon/‘ Soc. Filature Francaise de 

1. K. p. 0042. 10(K>: .%06..I007: F P. 360126, 373887; Swiss P. 39711. 
(Cf. Khoiiiischc Kunstseide Pabrik., Aust. P. 36922.) F. P. 374790, 1907; 
I). P. P. 188910; Swks P 42026, Aust. P 32553 (Cf. 0. Muller, E. P. 4015, 

• 1907 ) Swiss P. 39711, 39831, 1907; 42026, Bclg. P. 197896, 198000, 1907. 
L). R P 178.380, 1905; 186203, 1907. Aust. P. .32553. 

2. K. P. 16629, 1910. F. P. 417851, 1910. Aust. P. Anm. A-4915, 

1910. 

.3 Iv P. 7.562, 191.3; F. P. 442022, 1912, D. R. P. 271215, 1913; abst. 
C A. 1914, 8, 2490, J. vS. C. 1. 1912, 31, 916; 1913, 32, 1006. Ital. P. 406/79/ 

I. 3.3197, 191.3; abst. Chcni Ztg 191.3, 37, 1334. K. P. Appl. 21084, 1918; 
abst. J. S. C. I. 1919, 38, .31-A. Belg. P. 2.55192; abst. Chem. Ztg. 191.3, 
37, 6.5.3 

4. Iv. P 13518, 1907; F P .3849.34, D. R. P. 200.509, 1907. Swiss P. 
40674. Aust P, .33498, abst J. S. C. I. 1907, 28, 1196 

5 E. P. 11635, 1911; abst C. A. 191.3, 7, 1287; J. S. C. I. 1911, 30, 
1236, 1912, 31, 1074. J Soc. Dyers Color. 1912, 28, .369. 

6^ F, P. 471323, 1913. See Koelner Accumulatoren Werk, G. Hager, 
D. U. P. 16.3233. 1964 

7. E. P. 285:18, 1908; 1067.3, 1911, F. P. 440221, 1911; abst. J. S. C. 
I 1909,28,492. .543, 1912.31,681. 

8, Rclg. P.229747. 1910. 

9 D. R. P. 221,572. 1909, abst. Chem Ztg. Rep. 1910, 3i, 299. 

10. I) R, P 218.586, 1910, 2467.80, 1911; abst. C. A. 1912, 8 , 2541; 
Zts.ang Chem 1912,25, 1.5-19 ; Wag. Jahr 1912,58, 11,4.39; Kunst. 1912, 2,294. 

D. R. P. Anm. R-.32.549, 1911. Aust P Anm 9791, 196.); Aust. P. .54785, 
1912, abst. Chem Ztg. 1912, 38, 489, 975. I). R. G. M .509643, 1911; abst. 
Chem. Ztg. 1912, 38, 661. 

11. I'. P .364269, 1!H)6; abst J. S. C. I 1906, 25, 1041. Aust. P. 27038. 
Belg. P. 190.844, 19(H5. 

12. U S. P. 7:127.84, 190.3 Apparatus for producing artificial silk; 
abst J. S, C. I 1963,22,94.8. 

13. Swiss 1’. 58189, 1911. vSpinneret foL the manufacture of artificial 
silk 

14. K. P. 27:161, 1910. Manufacture of yam from kapok. 

15 Bclg. P. 249.325; abst. Kunst. 1913, 3, 178. E. P. 21586. 1912; 
1). R. .P 2.58810. 266812. ab.st C. A. 1913, 7, 3237; Wag. Jahr. 1913, 59, 

II, 448 Russ. P. ,5.521.5, 1912, Aust. P. Anm. 4851, 1912; Swiss P. 59641; 
Hung P. Anm. vS-(W:i0; abst. Chem Ztg. 1913, 37, 528, 586, 865, 1038. 

1 6. h'. P. :349620. 1904 ; .385957, 1907, 4 15060. 420085, 1909. 

17. Bclg. P. 187284, 1905. Apparatus for distributing solution in the 
manufacture of artificial silk. 

18. Bclg. P. 187054, 1905 Dyeing artificial silk. * 

19. F. P. ,368158, 1906. 

20. 1'). P. 9431, 1897. A. Nol)el, by R. Sohlman, executor. 

21. U. S. P. 8.88260. 1908; 16J3140. 1914; abst. C. A. 1914, 8, 2065. 

E. P. imo, 1913; abst. J. S. C. I. 1914, 33, 196; Kunst. 1914, 4, 173. F. P. 
399218; 474728, 1913; D. R. P. 219128; abst. Wag. Jahr. 1910, 58, II, 430. 
Cf. A. Lumierc, D. R. P. 200265, E. P. 89, 89-A. 1907. 
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Chanvre et D’Etoupcs,’ Societe Desinaniis, Moraiie and M. 
Denis,* Societe Francaise de la Viscose,* de soie art d’ObourK/ 
vSoc. Boullier et Lafais,^ Societe Cieneral de Soie Art par le Pro- 
ceded Viscose,® Societe anon. Fabrique de Soie Artiticielle de 
Tubize,’ La Societe de la Soie Artificielle Linkmeyer,’* Scx'ietc La 
Setoid,* Societe Anon. LaSoie de Basecles,"’ vSoc. anon. des. Plaques 
et Papiers Photographiques A. Lumiere et ses Fils,^' 11. Specht,'* 
C. Steam and C. Topham,‘* J. Stoerk, G. Dubois and A. de Baudry 
d’Asson,'* R. Strehlenert,’^ K. vSuvem,'® Iv. Thiele,'" P. I'ollet and 


1. F. p. 37(Kio«. nm. 

2. E p. 6783, 1905, F. P .H420.V,, lOOf, I) R P I<)71(i7. PK)7, Swis<? 
P-a-mLabst J.vS C 1 HMM.23,933 

3. D. R. P 181)244. 16,3407, ahst Wuk' Jalir l‘>0.'». 51 , II, 3K0 I> 
R P. 101321. 168171, 192406; abst 7.U aiiK Clum 1908. a, 403. 1193; 
Wag. Jahr. 1908, 54 , II. .3,^).5 F. P. 171, .')730. 19(M F P 310.HI2. .34.'’)274, 
345.320, 361877, .377424 Bclg P. 1787(W. 19(M Swiss P .30.322. 3847)5 
Aust. P. 19a37. .34101. Cf. A. Dclubac, V S P 923777. I. Naiulni, V. S. 


P 7.33412. 

4. D. R P 287968, 191.3; abst C. A 1916, 10 , 21.V) IR lg P 180126, 
180127, 1882.33. 2631,33, abst Kunst 1914.4,319 

5 H. P. l.'>01.5, 1908, F. P 392442, 1908; 1). R P 210.S67, 1908, abst. 
J. S C I. 1908, a, 1201, 1909. », 202. 

6 Aust. P. 2.) 175. Cf C Topliam. F P 5766, 1905. • 

7 F P. 2906, .302.5, 1906, 11729. 1910, abst J S. C 1 190<», 25 , 1144; 
1907,28,196. F. P. 370717. 19(KI. abst J S C. I 1907, 28, 2.5;^ I) R P. 
2.34672, abst Zts ang, Chm. 1911,24, 1151, Chem Znitr. 1911,82,1, 1771; 
Wag. Jahr. 1911. 53 , II, 426. Bdg. P. 187728, 1905, 189828, 1906. Aust 
P. 47780. 

8. li. P. 146.55, 1907, abst J. S. C I 1908, 27 , 278. Bclg P. 2009)0, 

1907. 

9. F. P. 478.31,5, 191.5, abst. J S C I 1916, 35 , 11.52. 

10 D. R. P. 2451(K). abst Wag Jahr. 1912, 58 , II. 4.36 D. R. P. 
245440; abst. Wag. Jahr. 1912, 58 , II, 438, C A 1912, 8, 2198, Zts ang. Chcm, 
1912, 25 , 978; Kunst. 1912, 2 , 2.32 I) R P. 24.5.574, 1911, abst. Kunst. 
1912, 2 , 234; Wag Jahr. 1912, 58 , II. 436 

11. F. P. 350188, 1904; 361323, .361324. .361329, 361960, 1905, abst. 
Mon. Sci. 1908, 88 , 28. F P. .382718. 1907. D. R V. 173012. 2(M)20.5; 
abst. Wag. Jahr. 1906, 52 , III 389 F P 89, and 89 A, 1907 Swis.s P. 
38910. Cf. V. Planchon, U S. P. 888260. 1908. 

12. U. S. P. 1310509, 1919, abst C A. 1919, 13 , 24.58 

13. E. P. 16605, 1903, abst J S. C. 1 1904, 23, 8.34. C Slcarn, U. vS. 
P. 725016, 1903. E. P. 2529, 1902 Bclg. P. 1384.52. 1898. I). R. P* Anm. 
St-17549, 1912; abst. Kunst. 1913, 3, 120 

14. U. S. P. 7ia360, 1902; abst. J. S C. I 1903. 22 , 24. 

15. U S. P. 702103, 716138, 1902; abst. J S C. I, 1902, 21 , 969; 190.3, 
22 , 92. E. P. 3832. 1897; .58, 1899 ; 283(U, 1902; abst. J. S. C. I. 1897, 18 , 
533. D. R. P. 143763, 148038; abst. Wag Jahr, 19a3, 43, II, 415; 1904, 
M, II, 393. Belg. P. 126262, 1897, 138726, 1898. Swiss P. 13695, 1897; 
17950. Can. P. 63387, 1899. Mon. Text. Ind. 1897^12, 752. R. Streh- 
lencrt and C. Grandquist, D. R. P. 96208. 101844, 102.573; abst. Wag. Jahr. 
1903.43, 11,417. 

16. Kunst. 1916, 8, 4, 19; abst. C. A. 1916, 13, 9/1. 

17. U. S. P. 710819. 1902; 750502, 1904; 838758, 1906; abst. J. S. C. L 
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(;. Ditzler,’ C.Tophain,- W.Traube,'’ L. Vangenechten/ Verein- 
igte Kiinstscidcfabrikcii Akt. Gcs.,^ Vcr. Glanzstoff Fabriken/ 
J. V^crmccsdj/ P. Vilan and U vSoie Artificielle de Nord,^ P. Vin- 
drier,® H. Viltcnet,"^ J. dii Vivier,“ M. Waddell, C. Waibel,** 
M. Wcertz,'* Iv. Tetley and J. Clayton, W. Werner,’® J. Wilkinson 
and Bradford Dyers Assoc., Ltd.,’^ L. Wilson,’® C. Woegerer,’” H. 


Ii)()2. n, \:m, 11)07, 26, 107. U V 7000, 1894; 808,3, 1902; 16588, lOaS; 
10078. lOOO, ahst J S. C I. 25, 924. F P. 320440, 334507, 1903; 
;{07980, 1900, al)st J S. C I. 1004, 23, 50, 1900, 25, 1144. I). R. P. 133427, 

1 )888i). 154507. 157157, 178942, 225101; ahst Wag. Jalir. 1902, 46, II, 409; 
100-1, 50, II, 3')0. 1900, 52, II. 391, 392, Jahr. Chem 1905-08, II, 987; Zts. 

ang Clitiii 1007, 20, 309; Clicni. Tech Rep. 1907, 31, 22; Cliem. Centr. 

1000. 77, II. 000 Swi.s.s P 20080, 35430. Aust P. 18082, 21119, 31778. 
Helg. P 1 7 1080, 1003, 102011, 1000. 

1 Swiss P 14075, 1008 

2 I' S P 702382, 1002 Iv. P. 23157, 23158, 1900, 10029, 1901; 

ahst J S C I 1901, 20, 1207; 1002, 21, 870. 1). R. P. 125947, 127040, 
138507, ahst Wag Jahr. 1002, 48, 11. 409 Ik'lg. P. 157100, 1901. Aust. 
P OAIS, 12388 Swiss 1‘ 24301 

3 1) K P 245575, ahst J S C I. 1912, 31, 532 Iv. P. 356, 1912. 

Swiss P 58882, ahst Chcni. Ztg 1013, 37, 419. 

I Helg P 212120, 1008. ahst Mon vSei. 1010,73,291. 

5 Helg P 212387, 1012. F P. 4.54011, 1913; ahst. J. vS. C. I, 1913, 
32,80.5 K P 2002, 1013; ahst C. A. 1914.8,2020. Ital. P. 401/176/131544, 
1013, llung Ainu ('. 3227, lOIO, ahst. Chein. Ztg 1912, 36, 162; 1913, 37, 
1205 

0 Helg P 231227. 1010 Hung Anin 3200, 1910, Swiss P. 53777, 
.530;i0. 1010, ahst Chem Ztg. 1012,36,88.327.350. 

7 Helg P 1.S37.S2. 1005 Addn thereto Helg. P. 184228, 1005. 

8 F P 40.5.322, 1013. Iv. P.4513. 1014 

0 1- P 412015, 1011, ahst J. S. C. 1 1912, 31, OlO, Kiinst 1012,2, 
371 

10 )■: P 1080, 1005, 14087. 1900; F. P 3.5038.3. 1004, ahst J. S C. I. 

100.5, 24, 021, 1000, 25, 177. Helg P. 192853, 19(M), U S. P. 8281.55. F. 
P .301.508, Addn .570.5.1) R P 19482.5. Aust. P. 32783. 

II 1' S P .503211, 1800. K. P. 2.570, 2.571, 1889. F. P. 19.3054, 

19.505.5. 10.50.50. 1880. 208.S50, 20.8857, 1890. 1). R. P. 52977. 

12 r S P 8 10,870, 849.822, .849870, 807023, 1907; ahst J. S. C. I 1907, 
26, 022 !•: P 7000, 1007, ahst J. S. C. I.,J008, 27, 558. F. P. 375633, 
1907, ahst J S C 1 1007, 26, 022 D. R. P. 204215, ahst. Zts. ang. Chem. 
100,8. 21, 2.5.57. Chem Ztg Rep. 1000, 33, 91. Cf. F. P. 5881, 1907. 

13 r. S P 4.83.590, 1.892. ahst. J. A. C. S. 1892, 14, 318. 

14, F V 10211, 1910, ahst J. S. C. 1. 1911, 30, 415; Kunst. 1911, 1, 197. 
15 1<: P 17.87t;. 1907, 19157, 1915.S, 1908, ahst. J. S. C. I. 1909, 28, 

.8.80 1< P 400344, 1909. J. Clayton, K. P. 1391W, 1919, abst. J. S. C. I. 

1920. 39, 293 A. 

Hi V. S P. 097,580, 1902, ahst. J. S. C. I. 1902, 21, 014. 1*. P. 1860, 
190l;ah.st J S C. 1 1902,21,771. 

17. F. P 10180, 1910, F. P. 427381, 1911, abst. J. S. C. I. 1911, 30, 
079. Kuu.st. 1911, 1, 275. 

18 Iv. Wilson, l^wiss P. 43010, 1908. Cf. Societe Francaise de la Vis- 
cose. U. vS. P. 970589, 1910; F. P. 394580, 1908. 

19. U. S. P. 988424, 191 1 . abst. C. A. 1911, 5, 2180. 
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VVolkTeck,' C. Kellner,’- K. Legrand,’* G. Pun/ C. Sainniet and J. 

* Merril/ C. Sanlaville/ H. vSilbeniiann/ C. Stiilenieyer/ 1). Rosen- 
hliim, L. Blech and K. Tvborowski/^I. Rotten, V. Valles,” Verein 
fur Clicnii‘^che Industrie in Mainz,” and ZellstofT Ver^vertun^^s.” 

After filament formation, the “raw silk" is unsuitable for 
commercial uses until after subjection to a series of processes 
desij^ned to soften, stren^^then, color ami otherwise more nearly 
approach the natural pnwluct in appearance ami properties, 
The softness is enhanced and the elasticity anijmented by treat- 
ments as proposed by P. Girard,” J. Priedel,”’ b. l.ilienfeld/“ P. 
Calliat,” burst (jiiido Donnersmarcksche Knnst^'eideti nnd 
Acetatwerke” and C. Jacober and A. Rabonrdin.’'' 

The tenacity may be increased by subjecting the filaments 
to the manipulations devised by R. Strehlenert and \Vesier>;ren,-‘^ 
J. (icbaiier,'” S. Pentacost-* and (). vSchlesin^er,’* * of especial iin- 

1 !•: 1’ J s c I 17 , Lin.y .'iL'o. :.7i 

1! 1<: P :)42(l, K 1' :t2n:c», .ihst J s C 1 

22 , liO."), I2<i() 

F F limOJiunK V Amn I. I'll.F.ibsi Clicm 

ZtK 1 37, (Mit, 1412 

4 1) R F KKt'.niO.ahst W.ik J.ilir 45 , 1 1:.7 * 

r S F l()l(;i7.s. l<ill.al)s( Chem ZIk F»I2. 3S, 2();j 
tj 1-:. F 21H,SF. liM2. F F t.'UJ.S'l, abst C A FHt.g, H'.MbJ S C 1 
F.)i2, 31 , ;tsi, Fli;{, 32 , .At I 

7 I'arb Ztx 8, bS, abst Chciii Ctutr 1M>7. 88 , 1. s;t2 
K 1-: F 142();W, Fal!>, abst J S C I I ‘120. 39 , .WS A 
!l F F 4.481.4(1. F F .‘).'):)2, 1011, K.il F .{.4 12.4 11.4727, F,)ll,abst 
t S C I 1012, 31 , .420. Chem Zt« 1012, 38 , .400, .Mon Sci 1012, 78 , .470, 
j01,4. 79 , 181 

10, I) R F 0.8201, 1807, abst Chem Centr 1808.89,11,742 

11 IUIk F 2.47.A48, abst Chem Ztg 1014,37, 10.48 

12 1). R F. 2001.41, 1010, abst Chem Zentr 1010. 87 , I, .4.42, J .S C 
I 1010, 35 , .4,4.4 

■ 14. D. R. F 4244.41, 1010, abst Chem ZtR 1020,44,404 

14 F F 4.41014, 1012 In this coiineelHm rebr to F F 1442.4.4, 
114.404, 14.40.3.4, 14.4010, 14.40rt, 14.4027, n00‘>2. 117478, 117110, 147417 

1.4 F. F 40.4100, 1014, abst. C A 1014.8,4474 

16 F P 44.8448,1011,4.40072, 1014, abst J S C I 1012, 31 , .484 
F. F. 20028, 1010, abst J. S. C I 1012, 31 , 122. 1) R F Amn F .44040, 
1911; abst. Kunst 101.4, 3 , 00 Ausl F 47247, 47248, 17240. lolo I 
Lilienfekl ami G VVmterIjottom, F. S F .888.410, 1008, F F .402, 1007, 
abst J. S. C 1 1008. 27 , 08.4. 

17. F. P.420217, 1010, abst Mon Sci 101.4,79,24. 

18. F P 2.4084. 1000, F. P 470741, 1000, abst J S C. I. 1007,28,2.4.4 

10 F. P. 1078,4, 1804 C. Marx, U. S. V. 1120740, 1014, abst C, A. 

1915, 9 , 482. 

20. Chem Ztg 1001, 25 , 1100; abst. J. vS C I. 1902, 21 , 114. 

21. F P. 404204, FJOO, Addn. 11104, abst, Mon Sci. 1910, 73 , 170, 4.40. 

22. J. S. C. I. 1010, 35 , .586; abst. C. A 1916, 10 , 24{H. 

23. Pap. Ztg. 1805, 1578; abst. Wag, Jahr. 1805, 41 , 000 
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portance to the filaments while in the damp or wet state, in which 
the tenacity is at the minimum. 

A property of prime importance aimed at in all artificial 
filaments is the production of a thread of high luster. Many 
ideas have been advanced looking toward the accomplishment 
of this, and are detailed in the manipulations disclosed by C. 
Gunther,']. Hubner,^ Heberlein&Co.,^ W. Dreaper,*' A. Vautier,® 
R, Ifoemberg/’ A. Palmer,^ Schramm,^ K. Pohl," H. Jacob, 

1 . Schreiner," C. Stuart,'' Dubois, P. Bernhardt,'^ Wickels 
, Metallpapierwerke,'-’ P. Pohl,'" j. Sauverzac,*^ Vereinigte Kun- 
seidefabriken A. K. Calliat,"’ Socicte dcs Cellulose Planchon,®*' 
A. Palmer.'" D. Dutschkc,'-'* A. Herzog,**"’ A. Buntrock," L. Herms- 
dorf and B. Teufer,'**> L. Hesse, '*'’ A. d’Asson and J. Stoerk.*^ 

In recent years a number of methods have been developed 

1. I). R F. 2a7(i<)(), HIIO, ahst. Cheiii. Ztg. 1911. 35, 555; C. A. 1912, 
6, 2149. 

2. K. 1‘ 19I0(). 1910, abst. Chcin. Ztg. Rep. 1912, 36, 13. vSee La 
Nature, 1905, 11, 1900. 

3. K F 3K01, 1901. F F. 4Hl.5t)I, 1916; abst C. A. 1917,11,3119. 
Cf D. R. F 290441, 292213, 1914; abst. C. A 1917, 11, 1311. 

4. Iv F. 1 1959, 1908, abst J vS. C. I. 1909, 28, 791. 

5*. V: F. 2091, 1862 F livers, K. F. 25145, 1901*, abst J. .Soc Dyers 
Col 1911,27, 12 

6. IlelK F. 168.556. 1903. 

7. F. F. 408;i03. 1909, abst J. S(k- Dyers Col 1910, 26, 96. 

8. K. F 6206, 1906; abst. J. S(k\ Dyers Col 1907, 23, 27. 

9. U. vS. F 91 19(Ki, 91 1907, 920775, 1909, 947027, 1910, abst J. vS C. I. 

1909. 28, 241, 598. C A. 1910, 4, 675. 

10. li F 19095, 1893, abst J. S. C I 1893, 12, 885; 1894, 13, 860, 944. 

11. U S F. 1020117, 1912, abst C. A 1912, 6 , 1369. 

12. P. S F. 7(K)524, 1902, abst, J. S. C I 1902, 21, 1276 
13 P. S. F 723147, llKKl, abst J. A. C. vS. 19a3, 25R, 492. 

14. li F 20728, 1909. abst. C. A. 1910, 4, 1387. 

15 li. F. 13485, 1904. abst J 8w Dyers Col 1905.22,48 

16. P vS F. 808402, 1905, abst J. Soc. Dyer.s Col 1906, 22, 112. 

17. F F 349620. 1904, abst. J S. C I. 1905. 24, 727. 

18. llelK F 190631. 1906. B. Locwe, LT R. F. 234927, 1911; 252059; 
abst. Chem. ZtK 1912.36,1197. 

19 F, F 426217, 1910, abst. Mon Sci 1913,78,23. 

20 D. R. F. Aiiin. S-31578, 1910. vSee P. Girard, Bclg. P. 247209, 
1912; aW. Chem Ztg. 1912, 36, 12(H) 

21. F. P. 4(K103, 1909, abst. J S. C. I 1910, 29, 624; J. Soc. Dyers. 

1910, 26, 96. P. S. P. 786144. 1905, abst. J. S. C. 1. 1905, 24, 492 

22. D. R. P, 285023, 288184, 1913; abst. Kuii.st. 1915, 5, 273. F. P. 
467670, 1914; abst. J. S. C. 1. 1914, 33, 860. 

23. Kunst. 1916, 6, 1,53, abst. C A. 1917, 10, 1308. Anon. Zts. Spirit* 
usind, 1919, 42, 359; abst. C. A. 1920, 14, 2274. 

24. Zts. ang. CHcni. 1898, 11, 986; abst. Wag. Jahr. 1898, 44, 1008. 
Cf. li. Heberlein, F. P. 257(M5. 

25. F. P. 463073, 1913; abst. C. A. 1914, 8, 3373; J. S. C. 1. 1914, 33, 248. 

26. U. S. P. 1341745. 1920, abst. C. A. 1920, 14, 2263. 

27. U. S. P. 713360, 1902, abst. J. vS. C. I. 1903, 22, 24. 
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* for the strengthening or “sthenosage” of filaments in order to in- 
crease their durability — the salient point in which animal (natural 
silk is superior to all forms of artificial cellnlosic filaments. An 
indication of the trend of development in this direction is exem- 
plified by the inventions of F. Beltzer,' A. Bang and C. Clolus,* 
P. Benedek,’’ Bardy,^ H. de Haen,*' K. Kishi/ P. Joliot,^ A. Nodon,’’ 
X. Eschalier,'* T. Eck,'" J. Eck Sc Sohnv ” J. Friedeh’'' E. Elsiisser,'* 
J. Gebauer,’* J. Rohrens,*'^ C. Shrag(T and R. Lance,’* Societc 
Anon>Tne pour L’Etude Industrielle de la v^oie vS(‘rret,” R. Strehleii- 
1. Mon St'i l!)l)7. 66,K.S. 2.S7. 1!M1.74, ():i;{,al»st J S C. I IlBI.SO, 
1200 Kunst 1012, 2, 412. al)st C A 1012, 6, lOl.'l, 7, 57)1. Fighth 
IjU Cong Appl Choin l!H2, IV. 7, 7. ahst J S C I 1012, 31, K(kS; C. A. 

1012, 6,:iisr» Ind Cliini 11,101. Text Colorist. 1007, 29, 2^00 

2 I<: P ISll, 1881 Sir n F. P.ipitcni*. 1020, 42, 2(«; ahst. C. A. 
1020, 14, 17.>1 

3 Helg P 18:{|00. i‘Mr. W llraohlci, I; P 25001. 1013; ah.st. 
Chem Ztg 101.3. 37, I.VSO 

4 F P 31.33tV4. 1001, ahst Mon So 10(13, 59, .37; Chem. Zts. 1002, 
2 , .*>10 

.3 F P M0007. 1012. ahst Text Colorist, 1013, 10 I) K. P 2.31244. 
1011, It.'il P .37.3 3.3 121.322. 1011, ahst Clu-rn Zig 1012, 35, 1000, 1310 
J. Himmtisand F dc llacn, F S P 10.3123.3, 1012; ahst. Chc*m Zlg 1012, 
36, 1 1.30 

0 i: S P 12.31172, 1017.. ihst C A 1017.11,2111 * 

7 F I' 100110, 101.3, ahst J S C I 101.3,34,24 I) K, P. 322047, 
1014, ahst Clum Ztg 1!»20, 44, .342 

8 li 1\ 0008, 101.3 In ('onmrtioii with tlu* preparation of cellulo.se 
see A Xodon, F P 4.33111; Ital P 402 21 131.808. 1013, Rnss. P. .30477, 

1013, ahst Chem Ztg 1013, 37, .307, 1201.130.3 

0 1 S P 00.3.S.32. 1011 li 1‘ 2.3017, PtOO; ahst J S C 1. 1007, 
26, 1207, J Soc Dyers Col 1008,24,110 F I’. .374721, 1000, Add. 8122, 
0004. 10700, ahst J. S C 1 lOtXt. 28, .302, I) K P. 10700.3, lOtKi, ahst. 
Wag Jahr 1008, 54, II, 3.30, Chem. Zlg Kep. 1008, 32, 202, Chem, Ind. 
1008, 31, 287. Aust P 4IX)7G. 40080 Helg P 10.3804, lOlHl Can. P 
1018.30,1007. Key Mat Color. 12, 210, ahst Wag. Jahr lOO,), 55, II, 4(K). 

10 I) H. P 2.30207, 1000, ahst C A 1012, 6, 12:30, Zts ang. Chem. 
101 1, 24, 1400, Chem, Zentr. 1011, 82, II, .320, Wag. Jahr. 101 1. 57, II, 418; 
Kunst. ion, 1, 204 I) H P Anm 1M71(>4; abst. Chem. Ztg. 1013, 37, 
320. Russ. P 5.3084. 1012, ahs*l Chem. Ztg. 1013, 37, 80.3. 

11. D. R, P. 2:32.308, 1010, abst C A 1012, 6, 185.3; Zts ang. Chem. 
1011,24, 707. 

12. H. P. 21820, 1013; F. P. 4631()0. 1013; abst. J. S. C. I. lOH, 33, 
417; C. A. 1014, 8 , 3:373. 

13. U.S. P.957400, 1010;K. P.8711, 1008; ahst. J. vS C. I. 1008,27,077. 

14. K. P. 30510, 1000; abst. J vS C. I lOl I. 30, 126; K. P. 4a'3204, 1000; 
Addn. 111(>4; ahst. J, S. C, I. 1010, 29, 208. I). R. P. 232605; abst. C. A. 
1911, 5, 27.38; Zts. ang. Chem 1011, 24, 800; Chem. Zentr. 1011, 82, 1, 1005; 
Wag. Jahr. 1011, 57, II, 424; Kunst. 1011, 1, 1.30. D. R. P. 23.3220, 1008, 
abst. C. A. 1011, 5, .3109; Zts. ang. Chem. 1911, 24, 1.341; Chem. Zentr. 1911, 
82,11,119. Relg. P. 210447, 1909. 

1,3 F. P. 3W269, 1906; abst. Mon. vSei. 1907, $7, 000. 

16. E. P. 828.3, 191.3; ab.st. J. vS C. I 1013, 32, 110.3. F. P. 4.33652; 
abst. Chem. Ztg. 1013, 37, .308, Belg. P. 25.3020, 1913 

17. F. P. 354330, 1905; abst Mon. Sci. 1906, 65, 167. 
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ert/ Vercin Kunstscidefabrik Frankfort,^ W. Morton,^ J. Saint- 
Germain/ J. Wilkinson/ Muller/ and E. Bayne/ 

After filament formation, where the product is to be used 
in the undyed state, it is usually subjected to a careful and non- 
drastic bleach, employing for this purpose, the processes as per- 
fected by J. Vemieersch,^ E. Friedrich,^ M. Schneider,'*^ F. Erban,'* 
A. Dulitz,’^ Palmetto,’^ Badischc Aniline & vSoda Fabrik,'^ F. Bayer 
& Co.,'^ J. Bembergcr,*'^ Chem. Fabrik Griesheim Elektron,*^ Much 
diffiailty has been experienced in the uniform dyeing of artificial 
filaments, due possibly to the fact that the dried filament repre- 
sents celluloses in various stages of dehydration, depolymeriza- 
tion and degradation. H. de Chardonnet,^’^ V. Clement, Cop- 
petti, S. Culp,'* E. Dierichs,'' Fi'trst Guido Donnersmarcksche 

1 K P. 22r)40. ahst J vS. C. I 1800, 15 , 704; 1807, 16 , 711, 

728, 007 I). R. P. Anm. 81-17075; Swed P. 84041, 1011; Hung. Anm 8- 

0804. al)st. Chem. Ztg. 1018, 37 , 044, 042, 1150 

2 Text Rec. 1008, 26 , 128, abst Te.xt, Mfr, 1008, 29 , 200. 

8 P vS. P. 705001. 1002, ahst. J. 8. C. I. 1002, 21 , 1074. 

4 Iv. P. 1 1011, 1008; abst C A 1000, 3 , 1407. 

5 If. 8. P 1021712,1012. Cf H I'rajas and A. Jaboin, K P 14750, 

14700, 1000. 

0 E. P. App 24737, 1018; abst. J 8 C. I 1010, 38 , 8()0-A. C, Mullet, 
K. P, 10480, 1012 (). Muller, Beig P 251128; abst Chem. Ztg. 1018, 37 , 

472. 1*. P 4514{M); abst. Chem Ztg. 1018, 37 , 820, M Muller, D R P 

187047, Aust. P. 88078, V. P. 805770, 8wiss P 42800, 1* P. 10004, 1000, 

U. 8 P 830452, 1000. C. Muller and I). Wolf, D. R P Anm. M-40020, 

loll; abst. Kunst 1012,2,420. 

7. P.8. P 020051, lOOif; abst J. 8 C T 1000,28,070 

8 Belg. P. 18.5731, 1005, Add ‘to Belg P. 1.H8782. 1005 See also L. 
Montv, Belg P 253700, 1013 

0 Iv. P. 12842, 1000; abst. J. 8. C. I 1007, 26 , 100. 

10. l.eip Paerbztg. 1008, 171; abst Wag Jahr 1008, 54 , II, 171. 

11. Kunst 1011, 1 , 107; abst. Wag Jahr. 101 1, 57 , II, 418 

12. Chem Ztg 1011, 35 , 18!>; abst Wag. Jahr 1011, 57 , II. 422. 

13 Text. World J . 1017, 52 , No 17. 20; abst. C A. 1017, 11 , 1550 

14 K. P 30505. 1000. 270.88, lOlO, abxt JSC I. 1011,30, 127, 1053, 

1012. 31 , ir>.88. 

15 Wag. Tahr 100.5, 51 , II. 407 Text Colorist, 1012, 34 , 228 

10 1) R, P 10.5218, 220051; abst Wag Jahr. 1005, 51 , 11, 433, Chem 

Ztg 1012, 36 , 40t‘), 1013, 37 , 1480. F. P. 300178, 1008 Aust. P. 4.5320 
Iv. P. 15448, 15440, 1008 8wiss P. 44.507. 44003 

17. Iv P 17272, 1014, P P. 4708.52, 1014; abst. J S. C. I. 101.5, 34 , 
0.57; 1010. 35 , .8.57. 

18. P. 8. P 41040-1. 1880 Iv P. 5270, 1888, abst. J. 8. C I. 1880, 8, 
474. 

10. barb. Ztg. 1000, 20 , 1, abst J 8 C I. 1000, 28 , 130. J. Soc. 
Dyers Col. 1000. 25 , 247. 

20. Ann. Chim. analvt. 1000, 14 , 47. abst J. 8. C. I. 19(K), 28 , 305; 
C. A 1009, 3 , 1404. 

21. Farb Ztg 1010, 21 , 141 I) R P 274(U4. 1012, abst. C. A. 
1914. 8 , 2055; Wag Jahr. 1014, 60, II. 370 vSee G Beck. Kunst 1011, 1 , 280. 

22. D. R. P. 211050, 1007, abst. C. A 1000. 3 , 27.50, J 8. C. I. 1909, 
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^ Kunst.und Acetate \Vcrki‘,M{ Hsscr ,S: L\» /M* Kil)an.'* WM-Vaiik/ 
A. Dulitz.U'. GaiiswiiuU;' V (KTinaiii.M) llainpcl." I- . IK-lKTlein." 
K. Herzojr/^ J. Hubner.” !■ Jcntsch.’ ’ II. Koccliliii,'* 1'. Kimcrt,'^ 
R. Lf)eweiithal,''^ O. Mcr/.'" 1*. Mcrl/.’' W MinajclT.'" I-arbwiiki- 
Mullieim vonii A. leoiilianll N: C»).,’ * Mrist^T. HriiiiiiiK.' " 

W. Mueller,”’ A. Nakajiina, ’■ M. vSaucl,”’ I'. vS])rini.;iiuiIil,'' \\\ 
Scliaposclmikon’,’’* C Scliulcr.’'' A. Si-vdt'l,-' A. Saiisoiiie, K. 

2S, Zls .niK' Clirm 22, ICi'.iS. CIkiu AiHi 80, II 
Chcm 'IVcli Kri) 33, W.i^ I.iln •I'.MUt 55, i:»i 

1 1) R P L’l'.ISlS..il,sl W.IK J.ilu 5S, II. US, I S e' I IDK). 
29, .Ml). CIrih Znitr llUO. 81, I. lOSO c'lmn /j^ Rrp IlilO, 34, i(is, 
Chcni Iiid IDK). 33, 2.!S. Clu'iii /ts iDll), 9, 1D(»:; S<i' .iKo D R p 
IDTIH)’) 

2 I) R P 2ID()7{. •Ch. Ill /lu Rip PUO, 34, 2.)(). W.i^; f.ilii 
P.)10, 56, II, ISO I,< lim- I\irl)( r /(>; Pi|() l.Ti 

.'{ KiiJisI 1D!1, 1, 107, .il.q Uitin /A'^ IDI2 36, MO Si t 'IVvt 

Culm 1st, IDO*,), 31, 170 

I Zls ISuIkii Kill 1*»IJ, 11, I ihst C \ IdM 7, 12't;{ W.ik l.ilii 

ID 12, 58, 1 1, .7.12 j So. Dmisc'oI I'»I2 28, ;;oo I S C ! ptl2, 31, 12') 

7) Clum Zii; 1')II.35, ivi .ih,i c \ |dU,$, |,",0 

)• I'.ubni <|i't Si nil’, \\ olPi nil IlilliMiili' niiil kiiiistsi uK " 

Sec C A IDI I, 8, ;;)..>2 JSC 1 l'»l I, 33, SI I 

7 1' p .'Cmoii*, ;{oo.{'):). a(iO.:'iii. h.sujs phi .lOsi j s c i ph;; 

32, 12a 

S Kiiiist P)i:;, 3, 2t)I .il,st C \ piM, 7, .12.U 

D iv p Mpis. i,vi(,, ihM I s c I i.v'u, 15, .v;i (.:.(), isDs, 17,000 

10 PclllK F.iil) ZtK IS'II,6, I') .(list I S C' I IS'C. 14, 2(>.' W.IK 

J.ihr ISD-I, 40, D,S() 

11 !•: P IDK.)., P)K) .il.st I S C I P)ll,30, 1112 J C S iDOr 

91, I0.')7, .ihs( J So. DmisCoI PiO7,23,2J0 

12 I'.irlKiiZtK P'OS. jO. .il.st \\,iv I.ilii P)OS. 54, 1 1. r..') 

I.'i J s c I isvi, 8, i.i I I) R p ;wa»,s. .ii.si w.^ j.iiit 

1SS7, 33, II, 1 1.'iD, J sc 1 ls,s'), 8, ).l I P)00l9, siD 
II ISP I K.')2l.7. P)K., .il.st c‘ \ PiK., 10, D7J 
17) Kimsl 1011,1,207) .Su ImiIm iZtK P)0S, DO 
10 Kiinst iDia, 3, II .il)st C A IDl.;, 7, 12D.I Ni kuiist IDI.I 

3, ‘SM 

17 !■ P ;)(;4',)i:>. al)st J So. DmmCoI l')07, 23, 17. 

IS Zts I'aiKcn Inil P)0S. 7, 2.D.. .il.st (SCI P)0s, 27, S7.| 

ID 1) R P 2I2')7,I. Pj^s. .il)st Zi. upi Ch.ni PtO') 22, 2107, C li. iii 
Zciitr IDO'), 80, II. ')ll. Cluin Zt)^ R.p PiO'i 33, .'.j;, CIk iii Kid IDO'.), 
32, 7)'.»I. Wan J.ihr IDO*), 55, II, DU.Clui.i Zts PiK). 9, lOSO 

20 I) R P 2S.VU:{. IDM, .ihst J S C' 1 P)I7,, 34, 1 l.as, Clum Zctitr 

1D17), 86, II, 212 , 

21 Chcm Zli; PIK). 34, SO.'). :il)st ( lu in Zuitr P)I0 81, II. 70S 

22 Jap P :i(H)0'). iDlo.abst C A P»17. 11, I7.')I 

2;i J.S'm- Dyers Col IDK), 26, d I . al.st Tixt Color ID 10. 32, 7.'. 

21 Mnstcr/tK 1S72. \o 20. al.st Diii^tl Polv 1S72. 205, 277. Jalir 
Chem 1871.24, nil, I S72. 25, 107.'), Clirm 'Dili .Mitth IS71 2, 47, Poly 
Cciitr. 1872, 38, 827 

27). Zts physik Chcm IDl I. 78, 20D. al.st J S C I IDI 1, 30, 180'.) 

20. FarlxT Ztg IDIS, 29, D7. abst C \ iDlD. 13f, 2I.'n 

27. Uap Parlxr Ztg 62, 77. 8D. ahst C A I'll.D. 7, K'.Ik 

28. Rev gen Mai, Col. IDII, 15, IDl, aOst I. S. C, I. IDIl, 30, S.S8, 
C A. 1912,6, 17,7. 





TKCHNOIvOGY OF CEaUI^OSE ESTERS 


vSuvern,* B. Setlik,^ K. Thiele,® Ver. Glanzstoffabriken,^ A. Wag- 
ner,'^ Wolfang,® P. Weyrich,^ C, Claessen,® Courtaulds,® and H. 
Gicsler.’® 

In addition to the usual artificial threads, the manufacture 
of artificial tulle,” lynx hair,*® and xyloline and textilose,*® and 
especially artificial horse hair, requires the formation of a large 
filament, usually round, but often flat, as in artificial straw and 
braid. The simulation of horse hair, especially for dress and 
millinery trimmings, is an important branch of the synthetic 

. I . FarlK-r 1901, 12, 6; abst. J. S. C. 1. 1901, 20, 243; Text. Colorist, 
1907. 29, 131 , J Soc!. Dyers Color. 1901, 17, 41. 

2. Karl)eii Zt^. 1902, 121; abst. Wag Jahr 1902, 48, II, 558. 

3. Moil. Text. Iml. 1897, 12, 331; Ind. Text 1897, 18, 148; Text. 
Col IK97. 33, I O',), barber Ztg. 1897, 33, 117; Muster Ztg. 1897, 46, 501; 
Text Man. 1897, 23, 235. Belg. F. 2r)4ir)l ; abst. Chem. Ztg. 1913, 37, 

I). K F. 131312, 1901; abst. Mon vSei. 1901, 60, 104; Wag. Jahr. 1902, 48, 
11. 170. 

t 4 I-arber Ztg. 1901, 0; abst. Wag. Jahr 1901, 47, 585; D. R. P. 198008, 
F. 383030. 

5. I) R F. 137255; abst. Wag. Jahr 1903, 49, 11, 415. 1) R P 
152432; abst. Wag. Jahr. 1901, 50, H, 417; abst. Mon. Sci. 1905, 65, 328; 
Chetn Zts. 1904. 3, 809. 

0 Farber Ztg. 22, 40:i ; abst. C. A. 19 1 2, 6, 080 
7., FarberZtg.25, llpabst C A 1914,8,2063 

8. F P. 0104, 1915; ab.st J. vS. C. I, 1910, 35, 40. Cf. Iv F. 17348. 
1914; abst. J.S. CM 1917.36, 131. 

9. K. F. 18550, 1914; alxst J. vS C. I 1915, 34, 957. 

10. F. P. 10807,1914. See also Fnglisehe Wollenwaren Manufaktur, 
I' F. 333835, 1903. A Haeck, I*\ F. 351088; abst. J. S. C. I 1905, 24, 888. 
W Furness, V S. F. 1338018, 1920 A. Leeoeur, Ital. F. 349 47/113253, 
1910; abst. Chetn. Ztg 1912, 36, 102 

1 1 A. Autv, I J^'oe Dyers Col. 1912, 28, 10; abst. C A. 1912, 6, 1529, 
J. S. C I 1912, 3i, 120 A. Chaplet, Rev gen Mat Col. 1911, 15, 102, 
abst. Chem. Ztg Rep 1911, 35, 250 Gudman, F P. 305267, 1900. D. 
Uncx', Helg. P. 234301, 1911 I I.efevre. Rev gen. Mat Col. 1911, 15, 
193, abst C. A 1911, 5, 25.59; 1912, 6, 1.57. J. Mugnier, F. P. 9482, 1901. 
D. R. P 148.587. K. Suevern, Kunst. 1911, 1, 01; abst. Wag Jahr. 1911, 
57, 11, 420 vSxH' Text Colorist, 1912, 34, 85. 

12 bynxhayr bid, and W Dickinson, V S P. 998237, 1911; F. P. 
420907; ii F 2,8.35.8, 1911; abst J vS C. 1 1911, 30, 1009, Kunst. 1911, 1, 
379. A. and C Jenner, Iv P. 90;12, 1911; abst. C. A. 1912, 6 , 2847. 

13 F. Clavie/., F. F llOOO. 1913; F F. 4.580,'>4, 1913; abst. J. vS C. 1. 

1913, 32, 97,5, KMH), J. Soc Dyers Col. 1913, 29, 304; C. A. 1914, 8, 3.5a3. 
Deutsch Oesterreiehische Textilose Ges., Kunst. 1913, 3, 97. W. Dreaper, 
J. vSoc. Dyers Col. 1912, 28, 178. M. Lambert, L’lnd. Chim. 1918, 5, 34; 
ab.st. C. A. 1918, 12, 1125. A. Leinverber, F. P. 20027, 1911. M. Richard, 
Zts. Farltcn-Ind 1910, 9, ,381. J Sponar, Kunst. 1912, 2. 421, 440; abst. 
C. A. 1913. 7. 700. K- Fnvcni, Kunst 1914, 4, 108, 1916, 6, 202, 285; abst. 
C. A. 1917, 11, l;«)S !•: Cadorct. F. P. 2.50854, 1896. Must. Ztg, 1897, 

46, 4.50, A. Vcnla, S,;liwciz. Woc'hschr 50, 300; abst. C. A. 1912, 6, 1206, 
2490 In this connection see Fiirber Ztg. 1897, 23, 167. Kunst. 1913, 3, 
.59, 296, 1914, 4, .57. Board Trade J., June 22. 1911; abst. J. Soc. Dyers CoL 
1911.27,201. 
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^ silk industry. These latter filaments are prepared accordinj; to 
the processes as disclosed by J. Battis and A. Cioixlell,* K. Baiin- 
ach,* E. Berl and M. Isler,* B. Boriykowski,^ J. Brandeiiberger,^ 
M. Brugj^isser et Cie./ L. Crespin/ H. Cniinicre,* II. Diamanti 
and H. Champin,’W. Dickinson,’® 0. Diell," I'urst Guido Doiiners- 
marcksche Kunstseiden und Acetatwerke,’' T. Ivok,’’’ T. Ivlininger, 
Societe commerciale dcs crins, Georges Founiier,'‘‘ N. h'rank,’“ R. 
Freerichs.’^ A. Fuchs.’« F. Gaebele,’® l\ ('.irard/-® R. Hall and 11. 
Duxbury,^’ P. Haves,” A. Herzog,” C. Holmes,” (i. Jaeober and A. 
Raboiirdin,” L. Jannin,” D. Lance,” L. Lederer,” H. Knight, 


1 K. P. \:m2, 1902. A ForsUr, K P 212K9, 190:1, :i\M J .S C. I. 
Him. 23, 184. 

2. F. P 41H00.S. 1900. abst. J. vS C. I 1911, 30, 79 
;i K. P 14210. 1914, ab.'^t.J 8. C I 191,5.34,1049 
4 D U P 2(i22.)3, 1912, abst C A. 191.5. 7, :}44 1 , J S C 1 lOl.'l, 
32, 907, Kunst. 19i:i, 3, 200. F P. 424428, absl Kuiist 191 !. 1, :{;19 

f). F. P. 4;i018(), abst. Kunst 1912, 2, 177 K P lOC.l, 1912, abst 
J S C I 1918.32,87)8. 

0 Swiss P 1084.5, 204:i:i Si‘c Text M.in. 19(M. 30, 99, 

7 K P 27.50.5. 19(M,abst J S C I 190,5. 24. .51:1. 

8. F. P :i771 18, 1907, abst Mon Sci 1908, 69, 29, .5.54, 1910, 73, 41.5 

9. F. P .5774m, 19(K). abst J. S C I 1907. 26, 1087. 

10 U. S P 9982:47, 1911, F P.420907, 1911, abst J S C I»l9ll. 
30, 1009 

11 K P 15020, 1905,1* P. .5.5(3:42.5. 1905, abst J S. C I 1900, 25, 

10,217 

12 K }\ 23(383, loot), I) I< P 189140, 212951 F P ;498424, 1909 
Swiss P. 47.595 Atist. P. 290.53 Cf. (3 LuxburK, H P 1407, 1909, abst, 
J S. C. I. 1910, 29, 208. 

13. I). R. P Anin IM91 12, 1913. abst Kunst PH I. 4, 220, 

14. K. P. 14010, P.HK). Sic Moss. Text Man 1903, 29, 147, 1901, 

30,13 

15 D. R. P 2.5955.5. 1909; abst Kunst 1911. 1, 47)0; C. A. 1912, 6, 
2177, Zts. ang. Cheni. 1911, 24, 22:40. Chem Zentr P.d 1, 82, 11, 1397. 

10 li. P. 22.543, 1912. 

17. U. S. P. 729749, 1903, abst Mon Sei 1903, 59, 105, J A. C S. 1901, 

26R, 30. . 

18 F P. 4:4.59.50, 1910, abst J S C 1 1912, 31, 225, J. S<x' Dyers 
Col. 1912,28,m,Chcm Ztg 1912,36,223 

19. K P. 12590, 1900, ab.st J. S C. I 1907, 26, 45 

20. F. P. 4.509.59, 1910, abst. J. S C. I. 191 1, 30, 1.575, Kunst 191L> 2, :43 

21. K. P. 10891, 1912. abst. C. A. 1914, 8 , 40(3. 

22. K. P. 187, 1914. 

23. Kunst. 1911, 1, 181, 200. Cf. W. Massot, Chem Ztg 1907, 31, 799. 

24. U. S. P. 7372.50, 1903; K. P. 4.579, 1902; abst. J. S. C. I. 19(4.5, 22, 
41,5, 1043. 

25. K. P. 1678.5, 1895; abst. J. S. C. I. 1894, 13, 918; 1895, 14, 70(3, 873, 

801. 

26. D. R. P. 183001, 1900. 

27. Belg. P. 244303, 1911. 

28. U. S. P. 853093, 1907. E. P. 11625, 1903; abst. J. S. C. 1. 1909. 28, 

1030. E. and A. Lederer, Aust. Anm. 4048, 1911; abst. Chem. Ztg. 1912, 
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Sociotc Anonyine U* Crinoid,' F, Fehner," H. Fuxburg/ E. 
Marshall/ V. vSdioll/ K. Muller, ]. Schwarz and M. Scheid,« 
R. Pawlikowski,^ A. Pelleriu,*^ Societe Richard Brothers,^ V. 
Rcnard,"' C. Roux/* Rutliven/' C. vSanlaville/^ L. Fessmann,** 
L. Sarason/' M. Schall/** M. Severeii/^ vSocicte Anon, dcs Cellu- 
lose Planchou/'* llanauer Kuiistseidefabrik Akt. (ks.,'''' K. Sue- 
veren,*'" F.Todtenliauj)t/-‘ Vereinij^te (ilauzstolT Fabriken,^- Verein- 
igte KuusK*idc Fabrikeii/' and J. Venueesch.’* 

Artifhial hemp strum, ba\t ami braid used in ])assementeric 

• 36, :m. 

2U H l‘. ITfM. I.S')0, .il)st J. S C. I 1.S9I.10,201. 

1 \i V. 21 K.ll. \m, J s. C. I. 28, 1 194, J. Soc. Dyers Col. 
19()<l. 25, .‘{14 

2 r S I' .H.*.2()9:{. I9()7,:il)st C A l'.H)7, 1, 2lSil 

;{ !•: !• 1107. 1909,. ihst J S C I 1910, 29, 2()H, J Sms Dyers Col 

1910, 26, 00 

4 \i r 2'.>0.‘)1. 1900 

f) V S 1* 10200:{0. l'>12.:ihst C A 1912, 6 , 2r):{r>, Mon Sci 1912, 

79, 101 

0 1' I’ :{72.'i. I.S90,.ilisl J S C I l.SOl.lO, .^‘{O 

7 !•: V 10020, 1910, .ilM f S C I loll, 30, 1009 

.H K 1‘. 122022. I012.iil)st | S C I 1012,31,910,1 Soc DyersCol. 
1912, 28, ;{09 

9* K 1’ 17.*>7'.>;{. .jhst J S C 1 1910, 35, :50 

10 K V 2:{:{0i, looi 

11. I- 1‘ ;{92170. I00.s..il)st J S C I 190S. 27, 1201 1- V 4020r)7, 

al)st Kunst lol l, 4, I7.4 

12 Text World] 1010, 51, N'o 12. 2.').al)M C A 1010, 10, 14;{S 
i;{ V S I’ I00:{20.‘). lOll.ahsi c A 1011,8,200.'),] S C J. 1914, 

33, AlO. H 1* 2I.S.S0, l'.U2. al.st ] S C I 101.4, 32, .');{1, K 1' Id.V.lSO, 

lOlI.ubst ] S C I 1012, 31, .‘{SI , Kimsi 1012,2,177 

11 1). k k ;{I7I.S|. lOIS.aOsl Chcin /tn 1020,44,104 

ir. K 1* 11.S120, 1012, ahst f S C 1 19i;{, 32, 120 

10 Kunst 1011,4, ;{7 1, al)st C A I'.M.s, 9, 1977 

17 F k :{o.si.').s. 1000 

18 1' k llo;2l. 1000, al)st ] S C I 1010,29,811 

19 1' k. ;{77.{2<i. 1007, ahst .Mon Sei lOOS, 69, 29, ]. S C 1 1907, 

26, 1001 

20 F.iih 1002,13, l.aOst ] S C' 1 1002, 21, 240, Wag ]alir. 
1002.48,11,170 Ct I), K k I2,‘);{00,ai)st W.ik. ]ahr 1001, 47, II. old. 

21 I) k I’ iroO.M, 17S0.s.').al)st Zts anK Chein 1007, 20, :{70. 

22, V S k .S.'.t;8.')7. Ksor. \i 1‘ 1281. lOO.') F k :{.')1200, 190.') 
1) k k. 180700. 1901 Atist k :{2:{77 1-: k 1000:{1. 1910, i;{9481, 1920. 

al)sl. C A 1910), 10, 20;{7. 1020, 14, 2000 D k V 20{M79, ahst Cliem. 
Ztn 1918, 37, .‘).')7 

2;{ V vS. k 080719. 1901, 7i;{!ni9. 1902, 8.');{09;{, 1907, abst ]. vS. C. I. 
1907. 26, 0(H; Iv k 20101, 20101, 1900, 7.‘)20. 1900, abst ]. S. C. I. 1900, 
25,881. F. k ;{0;{00.'). lOOO, .{»i;{7.s2. lOOti, abst J S C I. 1900. 25, 881. 
D K. P. L’AtOlt, abst WaR ]aln 1902, 48, II. .)i;{ 1). R. P 129420. 181784, 

1907), abst. Mon Sci 1909, 70, 100, Clieiii Zentr. 1907, 78, II, 110; Chem. 
Tech. Rep 1907, 31, 149; Waji ]alir 1907, 53, II, 892. D. R. P. 184510, 
1900. Aust. P. 7) UP), 8;{.)9. 88840 In this connection sec D. R. P. Anm. 
V- 101 70. 10882, 1911, 1) R. P 207781, 1911, abst. Chem. Ztg. 1912, 36, 



Cl;I,I.ri.OSFv KSTKKS 




and trimmings, are produced along similar lines and lia\e an ( s 
tablished and extensive demand. 

In the metalli/ation of yarn and lilanu nts, I'. Ha\er Co 
Wederliake,- K. Brener,'* L. Monty,^ \\ Seliraimn,’ 1{ Kneelil, A 
Perl and P. Spenee & vSons,'* A. Bo\eiix and SkrU' la/iei HiilTel 
et Fils,' are applicable. 

In electric lamp lilainent formation, the artiiicial silks ha\c 
long been used, “carbon" lilainents bting usuall\ sdiiic form oi 
cellulose once in solution and aflcrw.irds ('(tagulatcd This ail 
is covered liy the various pnK'cssts and modilicatioiis ot 11. 
.Mbrecht,' \V. Bruno, ^ I{. Cruniierc.'" M Denis." P (lirard and 
C. BufTard,*‘ j. Stark, F Rvimgcr and ( i laidtrkc,' ' J. llartogs,'* 
C. Kanaza\\a,' ’ ( ) Knotler,"’ 11 Madden and \V ('.iliboiis,"' A. 
Madaillan,*'*C MiillerandD Woll,*'!' Planchoii,-" A Plaissetly,*' 

:)2s. .VIS, i‘ii:k37, lias i' V ias7is. ii.itcM, lau ..i.m Uiem Zik I'.'L’, 

36, v.io, '.i.vx Hi Ik i» L'lnas?. ltcmo.-), .ills! Chilli /iK I'.iiL’. 36, a.vi, i!ii;{, 

37, 4.')S Swiss 1’ |s.Ks;{. C'lii'iii /iK I'M. I, 37, ll'i \nsl 1* .\iini .'JISl, 
HMi.', Ausi I’ ,ii)si ciuin ztK I'.ua. 37, is'i. r;j 

LM Hi-Ik 1* I'.i(l'.l77, I'.KM) () Silhi ii.til. HiiiiK H \inn S .Vi.ai!, I'M | 

1 I) H H .Ihst W.IK l.ihi I'ML', 58 , II .ViJ I- 1* l()S.{7(l, 

llKHI, .Add June 11. !'M(), II.VllS. laid. .d»0 J .s C I I'Md. 29, i.LM, lL*'i‘) 
Ausi H .Vi.Vl.'). ,il)st C'lum /Ik I'H.'k 37, .'I.').*! * 

‘J Pharm Ceiitiahl I'.KKi. 47, .S(i2 
a I) K P .M^'ia.al.st W.tK Jahr 1VM,37, lll.a 
1 HcIk I' 2.Va70d, .ihsi Ktitisi pc.;, 3, a‘.7 C’lnni /Ik I'M.a, 37, 

4.‘)H 

.') I S P SL>aM.*>. I'ldd 

() li P LWiai, PM 1 , ahst c a pm.;, 7, k.iis, i sm- Dviis 
Col 1912.28,42 F P ll'.isdl. Hal I' ;i-i.-, I.'d l2.s7Vi. l2S7i.d, IIiiiik 
P. .Anni ()49(),ahsl Chem ZIk PMa. 37, 22 s, 72S. M'.ii* 

7 F 1’ 402922. 190S H P 2;{.{. P.'d7, .did J S C' 1 PiOS, 27, 

lA-S.J ,S(k; l)>crsC()l 1007.23,02 

K DPI’ 17,SK.a2. al)s( Cluin Ztg Riii Pi07, 31, 20. C'Ih m Iiid 
1907, 30,7)24, WaK Jahr 1907,1,71 

9 I) K P 247(M.’», al)st WaK J-'lii PM 1, 57, 1 1. I.i 1. C \ PM 2, 6, 

2.")19, Zts aiig Clieni 1912,25, 1*109 

10 F. P 41.V)0a, 1910, al)st J S C I PMO, 29, .111 

11 ikiK P 2 :);ia'is, loia 

12 Ik-lK P 2479'.M. 1912 

la. H P 12K7'I, 1S99. SicW ViewiK. Chem Ztg 1907, 31, Sj 

14 r S P. IHOPm. 1914 Aust \nm O-'ldO, PM 1 , Swiss .V>:{29, 

1911, abst Chfin Ztg 1912.36,1171.1229 

17) F. P 1G4.S1, P.Ma.ahst C A. P.MA, 9, lAO 
10 u s. P ao7js.a2, ao77);i4, aao.viH, 4 :i'ihk2. .‘iIooto, .’iiooso. 1 -: i*. 
naas. 189.'). 7429 , i 2 o.*io, i.s 90 , 2 oa.si, is97,.a77o. ixos 

17. K P 7aai. 1910, absl JSC! 1911.30,77 

18. F. P. .447,012, 1904. abst J S C I PilM. 23, 1200 
19 K. P. 1 (Mao, 1912, abst J S C I P.Ma, 32, .Ml 
20. H. P.49,36, 1908, abst J S C I 1909,28,8.1 

21 F. P. 82180.4, 1902 Can P. 67, .101, 1899, abst Mi.n S( i 1904, 

61 , 187. 
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TECHNOLOGY OP CELLULOSE ESTERS 


J. vSwan,* 0. Swete and W. Main,^ W. Voelker/ E. Weston, < 
W. Heseler/ and Julius Pintsch, Akt. Ges.® 

In contradistinction to. the “cellulose” silks previously 
mentioned, are the “animal” artificial filaments, made from gela- 
tin indurated with formaldehyde, bichromate or tannin, as well 
as casein, Vandura, albuminoid, and similar filaments. They 
[ire all deficient in tensile strength when hardened to the point 
of required insolubility in water, and are inferior to the cellulose 
silks from nitrocellulose, 'cuprammonia and viscose. Their 
method of manufacture and properties are detailed in the proc- 
esses of formation as developed by C. Baumann and G. Diesser,^ 
H, Bernstein,* H. Boistesselin and C. Gay,* P. Brosse,‘® H. 
Chavassieu,” J. Cewdey,’* S. Cooper,** P. Delahaye,*^ G. Diesser,*® 
vS. Diesser,*® W. Dreaper,*^ H. Dunham,** J. P>k & Sohne,** P. 

1. K wrmn, i.m d. r p. 30291 

2. I<:. I>. 6107. I8H6, abst. J. vS. C. I. 1886, 5, 500. 

3 Iv. P 1665.3, 1901. Cf. Societe vSyndicate Precedes Rousseau, 
F. P. 380270, 1907. 

4 U vS. P. 264087, 1882. K. P. 44.58, 1892; abst. J. S. C. I. 1892, 11, 

201 . 

5 I). R P. 319613, 1918; abst. J. S. C. I. 1920, 39, 480-A. 

6 » Ik'lK P. 241072. 1011; abst. Chem Ztg. 1912, 36, 292. 

7. V S. P. 976077, lOlO; abst. J. vS. C. 1. 1010, 29, 1450; C. A. 1911. 
5, 702, 1* P. 100. 1909 F. P, .396.305, 191XS; abst. J. S. C. I. 1909, 28, 597. 
Addii Dec 2. 1008, abst. J. .S C I 1909, 28, 791. D. R. P. 230394, 1907; 
abst C A 1011, 5, 2744; Zts. aug. Chem. 1911, 24, 4:30; Chem. Zentr. 1911, 
82, 1, 442 D. R. P. 236007, 1900, abst C. A. 1912, 6, 1232; Zts. ang. Chem. 
1911, 24, 1.58:3; Chem. Zeiitr 1911, 82, 326. 

8 U vS. P. 7127.56. 1902, abst. J. S. C. I. 1903, 22, 24. 

0. K. P. mm. 1909; abst. Mon. Sci 1911, 74, 1.54. 

10. !■: P 24110, 1908, abst J. S. C. I. 1900, 28, 597. vSee H. P. 15522, 
1894. 

11. r vS. P. 9.5(M3.5. 1910, 984.539, 191 1 , abst. J. S. C. I. 1909, 28, 422. 
li. P. 20155. 19(XS, 18,31.5, 1910; abst. J. vS. C. I. 1911, 30, 80. F. P. 395402, 
1907; Add 11.3.54, 12620, 1909; abst J. S. C. I. 1909, 28, 422; 1910, 2$, 416, 
1371 Swiss P 47266, 1908. 

12. K. P. 6:385. 1900, abst. J. vS. C. I. lOOG, 18, 400, 583, 659, 713. U. 
>S. P. 6926:31. 1902, 74.5276, 1903. 

13. K. P. 1618.5, 1910; abst. C. A. 1911, 5, 2732. 

14. Co.smos, 1898, 38, 672 H. Vittenet, Belg. P. 18.5553, 1905. 

15. ' !•:. P. 1661.5, 16616, 1912; abst. J. S. C. I. 1913, 32, 835. Aust. 
P. 634:38, 1912. 

16. D. R. P. 2.36302, 1909; abst. C. A. 1912, 6 , 1544; Zts. ang. Chem. 
1911, 24, 1542; Chem Zeiitr. 1911, 82, II, 409; Kunst. 1911, 1, 339. 

17. V. S. P. 62,5033, 1899; E. P. 119,59, 21872. 1908; abst. Wag. Jahr. 
1898, 46, 994. D. R P. 1 1:3786; abst. Jahr. Chem. 1900, 53, 845; Wag. Jahr. 
1900, 46, 845. vSee J. S. C. I. 1909, 28, 1297, Bull. Soc. Chira. 1910, 8, 524. 
Belg. P. 196857, 1906. • 

18. U. S. P. 748709, 1904; abst. J. A. C. S. 19W, 26R, 362; Mon. Sci. 
1904, 60, 84. 

19. D.R.P.Anm.E-15499.1910. See A. Wagner, D.R. P.137255, 1901. 
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^ FoUet and G. Ditzler,* P. Forest,* W. FrejTnuth,’ S. Frohwein,* 
* Genthiner Kartonpapierfabrik, Ges.,*^ M. Gerard,* J. Hartogs,^ 
A. Helbronner and E. Vallee,* A. Jlerzog,* H. Hcydenhaiiss, A. 
Bauhegyi and K. Glaser,^® J. Hubner," L. Jannin,»* R. Knecht,‘* 
H. Jentgcn,** D. Lance, R. Langhans,’* Iv. Meyer, A. Millar,'* 

O. Mob,'® H. Morin, E. Mueller,*' J. Mugiiier,** Naanilix)ze Ven- 
nootschap Hollandsche Zyde Maatschappy,** II. Nowak,** 

1. K. P. 2275,'i, 1907 F P .'lOoO. 1907. 1). K P. 211871. 22:1294. 
vSwiss P. 41238. Beljf. P. 102328, lO.mi, I9.>I77. 19,5493. 190(1 

2. F. P. 3617.59. 1905; abst J. S C. I. 1906, 25, 1144. 

3. K. P. 1071, 1911. See R. Formhals, Chcm. Ztg 1919, 41 , .'ISO' 
abst. C. A. 1920, 14, 409. 

4. K. P. 13698. 1895, ab.st. J. S. C. I. 189.5. U, 7.87. m. .87.5 

5 Aust. P. 460.55 Sec J*. Walincr. Cheni Ztg 1910, 34 , 22; abst 

Mon Sci. 1913,75,273 

0. K. P. 2004. 269.5. 1887; abst J S C I 1.887, 6 , 2.32: 18,88, 7, .51, 127 

7. IJ. S. P. 11191.5.5. 1914; abst J. S C. I 191.5.34,2.5 K P 16720, 
1911; abst. J. S C I 1012. 31, 123; C. A 19i;i. 7, 26.5, J Soc‘. IJyers Col 
1912.28,120. ]) R P.237744, 1010; abst. J.S C 1 1911.30,1249 Swiss 

P. .50:129, 191 1 

8. li. P 20.548, 100.8. F. P 361790, 100.5, abst J S C. I 1906,25. 

1227; I). R. P. 1072.50, 202205 Aust. P. 40070, 40613 Swiss P. 41(K).5, 

415.55, 1908 

9. Chem Ztg 1000, 30, 106; abst. Wag Jahr. lOlKl. 52, 11, :194, 

10. Aust P. Anm. .5091, 1908, vSee J. VerineestOi, llilg P. 484228, 

1005 1. Lesage, F. P. :182272, 1900. abst. J. S. C I 1908, 27, 23.5 

11. Bclg P. 230549, 1911. K. P. 145.50, 19100, 1910, abst ] S C I 
1911.30, 888, 1112. 

12. F. P. .342112, 1904, Add. 7824, 19107, abst. J S C. 1 1901, 23 . 
899; 1907, 26 , 12 : 17 . 

13. Wag. Jahr. 1899, 45, 944. vSce al.so Mon temt 1807,41,214. 

14. D. R. P 2.50421 ; abst. Kuiist lOl.'l, 3 , 210 

15. F. P 4;i51,56, 1010. Add Jan 28, 1011, abst, J S. C. I. 1012, 31 , 
.328, 485; Kunst. 1912, 2, 234. 

16. Ind. Text. 1807, 13, 2:i0 Sec A Chaplet Rcn, gen Mat. Col. 
U, 14. 

17. F. P. 322301. 1002 Sec Merck’s Rep 1009, 18 , 44 

18. U. S. P. 594888, 1897 ; 62.534.5, 1899. K. P, 15522. 1894, 2713, 
1897; 6700, 1898. D. R. P. 6822.5, 109082, abst. Wag. Jahr. 1890, 42 , 977; 
Bclg. P. 126544, 1897; 138698, 1898. vSwiss P 12728, 1890; 13972, 180*42. 
Wag. Jahr. 1899, 45 , 943. See P. Delahaye, Cosmos, 1899, 40 , 4.50. 

19. D. R. P. 204868. abst. Wag. Jahr. 1909, 55 , II, 510; Chcm. Zentr. 
1909, 80 , 1. 010; Chem. Ztg. Rep. 19()9. 33 , 24 

20. F. P. 388441, 1907; abst J. S. C. I 1908, 27, 911, Mon. S^. HMW, 

70 , 110 . 

21. D. R. P. 222777, 190^1, abst. Wag. Jahr. 1910, 56 , II, 481; Zts. 
ang. Chem. 1910, 23 , 1744; Chcm. Zeutr. 1910, 81 , II, 2.52, Jahr. Chcm. 
1910, 63 , II, 425; Text. Colorist, 1912, 34 , 64. 

22. K.P. 9482. 1901,abst. J.S. CM. 1902, 21,8,57. D. R. P. 148.587; 
abst. Chem. Ztg. 1904, 28 , 138. 

2 . 3 . F. P. 4310.52, 1911; abst. J. S. C. I. 1911, 30 , 1.370. K. P. J4200, 
1911; abst. J. S. C. I. 1912, 31 , 485. D. R. P. 190838, 1907; 236908, 1910; 
abst. C. A. 1912, 6 , 1232; J. S. C. I. 1911, 30 , 10.50; Zts ang. Chem. lull, 
24 , 1583; Chcm. Zentr. 1911, 82 , 11, 327; Wag. Jahr. 1911, 57, II, 423. Belg, 
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1’, 2‘M\:y27, I'll I lliniK. Anni H-424:{, Ijlll Aii.st Anm. A-f)!!'), I'.III 
• Swiss 1' .uTilS. I'.il I . ahst Clu-in Ztjf. ID 1 2, 36 , 102. Ital P. 802/09/118000, 
I911..il>st Cliviii YAk I 111 2. 36 , 77.0 

21 1' S P S(l!i;:7l. 1900 S('uT(‘\t Man 190.8,29,209. 

I !v P 2I78S, l!)18,al)st J S. C 1 191.0.34,25. 

2. !•: P S7(l, I9l0.al)s( J S C I 1911,5,200. 

8 !■:. P. 9010, 1910, P. P. 122110, 42-1228, ahst. Knnst 1914, 4 , 280. 

4 Iv. P 2.8801. 1901, P P.817444. 1904. 

r>. K. I’, 21580. 1912 P P 448129, 1912, ahst. J S. C I 1918.32, 

• 420, Kunst 1918.3,95 1) K P 200812. 1912, ahst C A 1918, 7, 8287; J 

S C I 1918, 32 , 748, Knnst 1918, 3 , 220, 275. 1) R. P 2.58810, 1912, 
ahsi C A 1918, 7 , 2<;92, Kunst 1918,3,110. Swiss P .59041, 1912. 

0 1* P .85.580.5. 1905; ahst J S C I 1905.24, 1220, 1249 

7 I* P. 172.58, 1902 Cf I' P 21712, 1.S97; 170.57, 1899, 1.5202, 

1898 J S C I. 190.8.22,815 

8« V S P 91771.5, 1910 P P 401741. 1908, ahst J S C 1 1'909, 

28,1121 SiralsoA larorur P P 14118,1908 

9 I- P 80.8949, 1900, ahst | S C I 1900.25,9.80 

10 P P .81.51.88, 1901, ahst [SCI 1904, 23 , 1281 . 19(X). 25 , 778 

II 1- P 10179.5, 1909, ahst J S C I 1910,29,227. 

12 1U4k' i’ 120202.1897 Compare Hclj; P 1.80015,1905 

1.8 P P 4198.5.5, 1912, ahst Kunst. 1918, 3 , 177 

11 !•: P 11200, 1911, ahst J S C. I. 1912,31,4.85 P. P.8.50.508. 

1905, ahst J S C I 1900.25,10 D R P.275010, 191.8; ah.st C A 1914, 

8 , .8.87.5, Kunst 1914, 4 , 200 Cf 1) K P. 2.80908, 1910, ahst. J S C, I 

1911, 30, 10.50 IMk P 18001.5, 1905 

15 1 1 S P 8807.8.8, 1900. ahst J. S. C. I. 1907, 26 , 91 HP 2.5290, 

1901, ahst J S CM 190.5.24,1008 P P. .8.50-1 IH, 1905 1). R. P 1700.51, 

ahst. W.iK J.ihr 1900, 52 , II, .89.8 I). R. P. 17898.5, 182.574, ahst Chem 

Ztn. Rep 1907, 31 , ISO 1) R. P 1.8,8817; ahst C A. 190.8, 2 , .844, Zts 
aiiK Cliem 1907, 20 , 1.542, Clieiu Zentr. 190V 78 , II, 1084, Chem Ztg 
Rep l'.)07. 31 , 210, Wag Jahr 1907, 53 , II, 899, Mon vSei 1909, 70 , 100 
1) R. P 20.8.820. ahst C A 1909,3, 721, J S C I. 1908,27, 1201. Zts ang 
Chem 1 '.109, 22 , .50-1, Chem Zentr. 1908,79,11, 18.85, Chem Ztg Rep 1908, 
32, 019, •Chem 1ml 1908, 31 , 7.89, Wag Jahr. 1908, 54 , II, ,5.80. Aust. P 
28290 Helg P 1.8.5997. 1905 Text Colorist, 1900, 28 , 95 

10 h' i’ .811.815, l!>04,ahst Mon Sei 1907, 67 , ,599, J. Soc Dyers Col 
36,20.292, I S C I I9(U. 23 , 1212 

17 !•: P 9190, 1915, Swiss P 74281, 1917, ahst. C. A 1916, 10 , 31.59, 
1917, 11 , 1902 

18 !•' P 8.55.805, 190.5 vSee .\lsaeienne de Constnictions Mecaniques, 
Iv. P. 11.8970. 191.8, .ihst I S C I 191.8, 37, -lOl-A. 

19 P P 18.5.577, 1911 . ahst J S C. I. 1912. 31 , 38,8; Chem. Ztg. 1912, 
36 , 8.82, 

20 I) R. P. 17'9.8.8.8, 190.5, ahst Chem. Zentr 1907, 78 , I, 1473; Zts. 
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Many other ideas in artificial silk foniiatioid ha\e been 

auK- Chem. 1907, 20, 2177, Clu m Ztp 1907, 30, its. W.i>; 1‘ior, 
53, II. 562; Mon Soi lOO!*. 71, W 

i. A. Ashworth, K P 272«t9, l!»12 J Aninupu’. I' P 21'.»SI2 (i 
Schmidt, (1 Lntr, T. hhchki .md the Hadisihc Anihm .ind Soda l^ll^nk. 
r. S. P 1(M5S95. 1912, abst Chem 7Ak I'Hd. 37, IS!» C Hai. 1' S P 
!»9:)652, 1911, 1{. P 5077, I'dll.ahst J S C I I‘»ll. 30, SS,S. |ul:‘, 31, 

J Ilalthasijrt, HcIk P 1S9SI7. 19(M) A PanKIh, J Soe Dmis Col 1911, 
27, 160. Itai 1’ 297 97 l2o721 Sc<' li P (i2tHI, l!>0»» C Haiiinan and 
Dicsscr, 1) K. P 221^291. 19t)7. 22(;p07. I'MI.s P li.nc, Co. Text 

Colorist. I'.KXi, 28, 122 P Itechtel, D li P Anm It .V. 195 I' Hnndek, 

Hel)j P lS24(Hi, 1905 K Perl. C S P l(l.s2190. PM.t. |.; p } 0 (;(;, pu;!, 

I) K P 25'12-lS. 1912, al)st C A l9l 1. 8, s25, 2.k(>5. ) S C 1 l91o, 32, 

OA'i. 1911,33, 122, Zt- Chem Ind Ko|| 1911 14, ltd P H.inatdZts 

an«: Chem P.H)6, 19, Stl. ab'-t Jahr C'hem 19<I5 OS, II. 'kvt, j Soe Iheis 

Col 1909,21,106, 190.215 I. IkthCv, I'i P 1 PCT. 1S9S, C S P 025.21.1, 

1S99, h' P 275101 T Itird, Iv P Iso'is, l.sT,’ C IttH'lirniKu Solm, 1) 
R !' .Anm OIKKi, 1910 l{ Itomhaiid Pi.naui. \tist !’ 2!tS2!t, S\mss P 
220S-1 HontTe, 1{ P i\pp 21012, P.ipt, .ibst I S C 1 P,tP>, 38, 700 .\ 

J Hoiillier ami .1 I.,dais. Htl« P 201 llS, 1907 Itoiii.ai, h' P 115120, 

.Mon Sci 1S77, 19 , MIS Hrodlx k ami ^^(ln^on, ('ll,\^/t^; I S'. '0, 61 , 92 It 

Ituchstab, r S 1’ ltl29211. 1912, I) R P 211t9S J Calxeit, li P 7s50, 

19^4 H Carter, CottoJi, I9l2, 79 , No .s, 219 A Ch.ijiltt, R(\ ^‘n 

ehim 190S, U, 211 II deChardoiim t, IIMk P IJStHlS, !.S'»7, Coiiipl 
rend. 191S, 166 , 7S2. absl Hull S<k' Chun 1920, 27 , 7'.' 11 Chax.issieii, 

ItelK P 21221S, P.IOS Chem Pabr von llevdui. ItMn P 222175, I9ll 

A. Classen, K P 17299, 1902, P P 220722, 1902, abst | S (' I I9(rt, 22, 
fi20, S59 ConipaKfiie Piancaise d( s Apphe .ilions de l.i CMInlose, 1' 1' 
417559, 1910, I) R P 2;i020. 1911 Swiss!’ 55212, 1911. Ital I’ 2(4) 110 

11S.S.5S, lOll.abst C A l9l 1, 8 , 2191 . Knnst Pill.4,120 Son (!<■ Iteaiilieii, 

Itel^f P 201095, liM)7 b Cornides, li P 2112, ls55 A C'omliie, 1' P 
12799, Add to 110202, 1911 S Court, mid, bid. S N'appn, HMk P 

22SS09, 1911 \V. Crombte, HMk P 2IS170. P.MM | D.boiirK, 

r S P. 1()1S05(), 1912, P P 127112. P.rlO, abst J S C I 1911, 

30, 1050, 1912, 31,229 II. Ibbirixrlles. Itdji P 20129'>. P,»07 ]’ and C 

Depoully, P. P. 15110, bHS5 M. Denis, IUIk P 22Io; 0. 1909 II Dia 
niantiandC bauibert, Pi P 5020, 191)7. P 1’ 272S,S‘». 1907, I) R P 202910, 

Swiss P 295S7, Aust P. 2S522 T Don ami R Wiojlit, li P 970, 1S72 

W, Dreaper, li P 11959, 190S J SC I Pto-.t, 28 , 1297 A Dioste, ItelK 
P 192299, loot; H lirscntraut, li P 1 1 12, 1S.S7, abst J S C 1 1SS7, 6 , 
100, 220, 2SS lirste Osterrciehische Ibilnik, Aust P 2227H X lisdialiet, 
li P. 2r)047, 1900, India P 24S. 1907, !• P 274721, 1900 Soeiete 
Anon de Soic ArlirK-idk* de Tubi/-e. Ik Ik" P 212220, P.(09 P. Pullet and 
C. Ditzler, D R P 2102S0, 1911, 211S7I. 222291, P I’ 2S2S59, Swiss 1' 
41228, li. P. 22752, 1907, HcIk. P. 195177, 1900,202190. 1907,225210, 1910, 
abst. Zts. aiig, Chem, 1909, 22 , 1S57, Chem Zenlr PtOl*. 80 , 11, 400, Chem 
ZtK. Rep. 1909, 33, 412, Wag. Jahr !90'.t, 55, II, 295. J Colt/er, C S P 
1122,54S, 1915. Bclg P 178221, 1904; D R P 209922, abst Wag Jahr 
1909, 55 , 11,295 J. Poltzer and li Schey.s. Ik lg P IX'1572. 1905, 191972, 
1900. J. Foltzer and J A’enneeseh, Itelg P. ls25,22, 1905 ,M I<*r< meiy 
andj Urban, K. P. 24101, 1899. abst J S C I P.HK), 19, 1 105 I Pienkel, 
Bdg. P. 240212. 1911. li. Pnedneh, Belg P 191741, 190) P Piiedricli, 
K. P. 28250, PHK), P P-4fH)78'», 1910, Aust P 47777, Swiss P. 50501. Belg. 
P 221244, 1901) P P 4(K);t2I.Add 10722, 101272 ('.es fm Veiwerlung 

.Cheniisdic Prodnkten, D R P 2228.20, 1!>I9, abst Chem Ztg 1920, 44, 
.201. W. Gumpd. D R P Anm (;-.21422. A. H.icch. I- P 251008, 1905 
HanauerKunstscidefabrikGes.Bclg.P. 199881, 1907 J Hartngs, D R P. 
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advanced, but the details as contained in the foregoing refer- 
ences include the more salient points which have been advanced 

257144; Bclg. P. 2:17471, 1911; abst. Chem. Ztg. 1913, 37 , 189. C. Hassack, 
J. vS. C. I. 1900, 19 , 1104; abst J. Soc. Dyers Col. 1901, 17 , 37. A. Healey 
and J. Williams. H. P. 50.54, 1894. 0. Hempel, Kunst. 1913, 3 , 264. H. 
Heimebiittc and A Monseu, Iklg. P. 180585, 1904. H. Herman and L. 
Lorenz, I). R P. 17.3078; abst Wag Jahr. 1906, 52 , I, 76. L. Hermsdorf 
and H Teufer, 1-' P. 403073, 1913. H. Hill, U. S. P 705244, 1902; F. P. 
354121, 1905; abst. J S C I. 1902, 21 , 1074; Mat. Color. 190.5, 9 , 376. K. 
Hofmann, D. R. P. Anm. 47942, 1909. R. Homberg, Aust. P. 50030, 1911. 
J. Hubner, Pelg. P. 2.30.549, 1911. Iv. Jackson, K. P. 12173, 1914. H. Jent- 
gen, Kunst. 1913, 3 . 14.5, 101, 180, 227, 249. P. Joliot, F. P. 408380, 1913; 
abst. C. A. 191.5, 9 , 2311. A dcKhotinsky, U. S. P. 429535, 1890. E. 
Kingsoote, Bclg P. 1.38707, 1898. C. Kippenberger, Ber. pharm. Ges. 
1914, 24 , 495; 191.5, 25 , .32; abst. C. A. 1915, 9 , 2295. Knoll & Co., D. R. P. 
180060, 180007. !•' P. 309123; E. P. 2026,* 1907; Aust. P. 33,508; abst. J. S. 
C. I. 1908, 27 , 3.5,3. T. Knosel, Ital P. m/2:\!m774; abst. Chem. Ztg. 

191.3, 37 , 310 1). Lance, Bclg. P. 234303, 1911. R Langhan.s, U. S. P. 

.571.5.30, 1890; D. R. P. 72.572, 1891; K. P. 217.5.57; Ind. Text. 1897, 13 , 2.39. 
L. Lcduc and H J.ic((uemin, Bclg. P. 253.537, 1913. I^evy and Ernst, 
Lelincs I*arbcn Ztg. 1900, U, 135. L. Lewin, D. R. P. 176690; abst. Wag. 
Jahr. 1900, 52 , I, 480 L. Lilienfeld, U. P. 6:36, 1910; 156.57, 1912; F. P. 
417.392, 1910; Add. dated June 28, 1012; Belg. P. 2.54.591, 1913; abst. J, S. 
C. I. 1913, 32 , .30, 99. R. Linkmcycr, Australian P. .56.52, 1906. H. Lux- 
burg, \l P. 1407, 1909. W. Massot, Zts ges. Textilind. 1909, 12 , 459, 476, 
492. .510. .52.5, 542. Earben Ztg. 18 , 140, 166, 182, 201; Chem. Zentr. 1907, 
78 , It, 1006. Chem. Ztg. 1907, 31 , 799; abst. Chem Zentr. 1907, 78 , II, 
1600 Mertens & Co, L). R. P. 207030, 208344, 222153, 2221.54. F. and 
W. Mitchell, li. P 29030. 1911. A. Moriceau, Bclg P. 207912, 1908. 0. 
Muller, If 8 P. !>30874, 1909, E P 4015, 1907; 18.342, 1909; F. P. 40.5,571, 
1909. H. Mymins, E. P. 11217, 1014. Naamlooze Vannootschap Holland- 
.schc Zijdi Maatscluippi, .Swiss P ,577.38, abst. Chem. Ztg. 1913, 37 , 76. Nash, 
Vogel and Cadoret, Lchnc Farb. Ztg. 1897, 8 , 7. Naamlooze Vannootschap 
NederlandM'he Kunstzigdefabriek, Aust. P. .5761.3; abst. Chem. Ztg. 1913, 
37 , 1.52 Z Ostenberg, If. S. P. 1316.8.54, 1910, abst C. A. 1919, 13 , 3020. 
R. Puwlikowski, Belg. P. 220057, 1910. A. Pellerin, E. P. 7.562, 1913. Pfeiffer 
Oest, Chem Zlg 1900, 3 , 57. A. Pinel, Belg. P. 227047, 1910. R. Rafn, 
1) K P 2{>027.S, 1911, abst. Kunst. 1913, 3 , 2,57; Wag. Jahr. 1913, 59 , 11, 
498. M, Ratigniei and Scx'ietc H. Pervilhae, E. P. 13518, 1907; 28538, 1908; 

1007.3, 1911; abst. J. S C. I. 1907, 26 , 1196; 1911, 30 , 1.378. F. P. 384934, 

1907; Add March 17, 191 1 . .39:1412; abst. J. S. C. I. 1907, 26 , 1196. D. R. 
P 200.509, 1907. Aust. P. 22490, Swiss P. ‘*3674; Belg. P. 200411, 200487, 
1907. I' S P 9.34214, 191H). M. Ratignier, U. .S. P. 11,33062, 1915. L. 
Richaid and J Jac(|um. F. P. .348.354. 1904; abst. J. vS. C. I. 1905, 24 , 495. 
Zts. J'arbeii liul 1910, 9 , :U)1, :181. C. Rumpf, I). R. P. Anm. 36605; abst. 
Chem Ztg. 1913. 37 , .596. C. Sanlaville, D. R. P. Anm. S-34983. 1911; 
abst. KuiLsl. 1912, 2 , .399 L Sarason, K. P. 21586, 1912; F. P. 448429, 
1912;!) K P 258810. 1912. abst. C. A. 191:1.7,2692. 3237; C. A. 1914, 8, 1016. 
Chem Ztg. 191.3, 36 , 104, 245, ,387. J Siiuverzac. F. P. 420087, 1909; abst. 
Kunst 1911, 30 , 2.5.5. H. Schramm, F. P. 364225, 1906; abst. C. A. 1907, 
1 , 2428. E. P. 6206, 1906; abst. J. vSoc. Dyers, 1907, 27. J. Schmitt, 

F. P. 377979. 1907 W. Schuckher, E. P. 14625, 1890. C. Schwalbe, Zts. 
ang. Chem. 1908, 21 , 2401; abst Wag. Jahr. 1908, 54 , II, 368. Societe de« 
Cellulose Planchon. D R. P 2.39071, 1909, abst. C. A. 1912, 6 , 2169; Zts. 
ang. Chem 1911, 24 , 21.36, Kunst. 1912, 2 , 1 15. Societe I’Air Liquid Georgea 
Claude, F. P. :i97791. Add. 11207; E. P. .5395, 1909; abst. J. S. C. I. 1910, 
29 , 201. H. Stadlinger, Kunst. 1912, 2 , 28; abst. Wag. Jahr, 1912, 58 , 11 , 
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^ as materially contributing to the development of this highly 
specialized and mechanically intricate art. 

For the distinction between, ani differentiation of natural and 
artificial silks; the action of reagents upon the individual and col- 
lective filaments; the microscopical, polariscopic, and tiiemical 
differentiation; the subjoined references will furnish detailed 
information.' The various uses for these products,’ and the 

445. C, Steam and C Tophain, Bel« P 474 Pi.'’*. P.KKt J SttK'k hausen, 
Belg P. amOl. 1911. R. Strehlenert, Ind. Text 1S97, 13, .111 K Suvern 
and Herzog, Verb. Gew. Abh. 19011, 224, Zts aiig Chem 190.1, IG, (>00, 
Rev. Mat Col 190.'!, 7, 269. Stx’iete des Pnx'eded Rtmsseau, I' P. .4S0270, 
1907. K. Thiele, Baver. Kuiist Gewer 1906, 3S, 19.4 H Tuhih', T S P. 
I0K7700, 1914: D. R. P. 2.46908. 1910, K P 14266, 1911; abst C A 191.4. 
7, 264. 1914, S, 1450, J. S. C. I 1911. 30, 10.70, 1!H4. 33, 4l!> W TraulK-, 
Ital, P. 477, 20/122:398; abst Chem Ztg 1914, 37, 11 V. Valles. Helg P. 
2, >7.5.48, 1914 C. Vance and J Vetter, I' vS P. 12lt.5241, 1919; abst J .S. 
C. I 1919, 38, 419-A V. Vender, li P. 9791, 19tHi Ver (dan/ston, Akt - 
Ges, I). R. P. 2.44.589, F, P 4208,56; Belg P 201 }0ti, 1!K)7. India P. Appl. 
467, 1910. Ver. Kunstscule Fabrik , f S P 8.5.40t)4, 1907; I{ P, 7.520, 

1906, F. P. .46.4782, iOOtl, D R P 184.510, 1906. Aust. V .4.4.840 1* P 

17.501, 1902, Aust P. .5771.5, .57698, abst Chem Ztg. 191.4, 37, 1.89 Ital 
P. .484 78/1248,50; abst Chem Ztg 1914, 37, 216 1. Verefel, Rev. t'.en 
Mat Col 17, 1, abst. C A. 191,4, 7, 1294 H Vittinet, \\ S. P. 8281.55, 
1906; F P.14087, 19(K), F P. .4617)68. 190.5, I) R P 194825; Aust P .4tf78.4, 
F. P .5797, Add. to I- P. :i6 1.5,88 J WihxIs. ]• P 1 1.42.8. 1897 ZellslolT- 

brik Waldhof, K. P 1.42815, abst J S C 1 1919, 38, .8,80- A Anon Chem. 

Age, 1920, 28, 147, abst. C A 1920,14,2266 Brit J Phot 1.870,17,192 
Anon Rev. gen. mat col 16, 2.85, abst C A 191.4, 7, 2<i0 4'ext Man 

1892, 26.4 Ind. Text 191X4, 19, 69. 14.4 Text Rec I'.HH), 31, 5. !>6 Ital 

P. ,419.42, 1892. Aust Hung P 41410 Belg P 6.8.890 For the utdi/.a 
tion of artificial silk waste see W Hall, 1' S P 1404.401, 141X4402, 1919, 
\:Um4. 1920, abst J. S C 1. 1919, 38, 49fi A. C A 1919, 13, 19.46, 1920, 
14, 2090. vSocictc Industriellc pour I’litude Industrielle de la .Soil .Scrrel, 
F. P. .4H436. 1905, abst. C. A. 1907, 1, 1076 Text Coloiist, 1912, 161. 
For details of DuPont Fibcrsilk Co, see Clum Met Fng 1920, 26, 212 
b. P'essinann, D. R P. .417181, 419079, 419280, ab.st. Chem Zenlr 1920,91, 
II, 48.4, 651. C, Villcdieu, F. l,ebert and A C»)uml)ary, I*'. P. 459406 and 
addii. 17916 thereto. 

I. Anon, Amer. Silk J 3J No .5. 6.5, abst C A 191.4, 7, .4241. Rev 
gen mat. coi. 16, 136; abst. C A 1912, 6, 106'.f H Ambruster, Sei Amer. 
1911, lOS, ,576 F. Beltzer, Kmist. 1912, 2, 201 , abst C A. 1912, 6, 2414 
Mon. Sci. 1911, 74, (X3.4. abst. J. Soc. Dyers Color 1912, 28, .401 , C. A. 1912, 
6 , 297. Berg Kgi. Material Gross biclit , West, Text. Faerb. Ztg. 9 ? 77. 
Beucke and K. Collin, Ann, fal.s. 1914. 6, 187, 442, ubst. C A. 1914, 7, 
2476, .4242. K. Beutcl, Kunst. 191.4, 3, 18.4; abst C. A. 191.4, 7, 247.5, 
J. Boyeux, E. P. 2:3.4. 1907. H. Carter. Cotton, 1914, 78, 28. Coppetti, 
Ann. Chim. anal appl. 1909, 14, 47, abst. C A lUOtl, 3, 1464, J. vS. C. I. 
1909, 28, 305. S. Culp, Faerb. Ztg. 1910, 141, abst. Wag. Jahr. 1910, 56, 
II, 439; Jahr. Chem. 1910, 63, 429. D. Dietz. Wochenbl. Papfabr. 1912, 
43, 3119; abst. J. S. C. I. 1912, 31, 868. W. Dreaper, J. Soc. Dyers Col. 

1907, 23, 6. W. Dreaper and J. Davis. J. S. C. I 1912, 31, 161 ; abst J. Soc. 
Dyers Col. 1912, 28, 156; C. A. 1913, 7, 5.51 ; Chem. Ztg. 1912, 36, 423, Kunst. 
1912. 2, 174. W. Dreaper and A. Wilson. J S. C. 1. 1909, 28, 57. A. Dulitz, 
Chem. Ztg. Cothen, 1911, 189; abst. Kunst. 1911, 1, 107. M. Duyke, Chem. 
Ztg. 1901, 25, 266; abst. J. S. C. I. 1901, 20, 609. Ehrlich, Zts. aug. Chem. 
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statistics of production arc indicated in the two notes below. 

Cuprammonium Artificial Filaments.^ There has already 
been described in this volume the action of cuprammonium solu- 
tions on cellulose (pp. O.S 79), their physical constants (pp. 79- 

22, H FarjasaiulA Taboin, P 14i)59, H)0<) P Friedrich, 
Aiisl P Alim too.'), PXK) P Girard, Pclg P 2472{)t), 1912 C. Hassack, 
Ocst Chem Ztks I9()0,2;ir);al)sf Wag Jahr 1900,46,11,452. The Analyst, 
1900, 275), Ann Chim anal 1900, Dec 15, J pharm. chim. 1901, (0), 14, 
17S Cf II PfeilTer, Oest Cljcm ZtK 1900, 57; Levy; Faerb. 7,tg. 1900, 
1.45 A Hci/())j, Knnst 191), 1 , 200, 424. Zts Faerb Text Chem. 1904, 
3, 2.59, abst Chem Cenfr 1904, 75 , II, 741; Jahr. Chem 1904, 57 , 2107; 
j S C. I 1904 , 23, 7s;i Oest. Chem. ZtR 1900, 9, 100. See Faerb. Ztg. 
6, 201, absl Wag Jahr lS95, 41, 959. H. Jeiitgen, Kutist. 1911, 1, 161; 
abst Wag Jahr 1 9l 1. 57 , 420, Chem Ztgj 1912, 36, 190. B Kozhk, Kunst. 
1911, 1 , 104 P Kiais, Neue FaserstonV, 1919, 1 , 121, abst Chem Zentr. 
1919, 90 , IV, 294, J S C I 1919, 36, S95-A. R. Kron, K P 14112, 1902. 
I' Kntlner, Belg P 251256, 1912 O Lecomte. Rev. intend mil 20 , 55, 
abst J S C 1 1908,27,442 P Marchner, Faerb Ztg 1910, 21, .452, abst. 
Jahr Chem 1910, 63, 42.S 1. Matos, Leip I'aerb Ztg 63, 54, abst C. A. 

1914, 8, 2810, Chem Fng 1915, 22 , 41 ; C. A 191.5,9,2595 W MinajcfT, 
Zts Faerb Ind 1 90.8, 63, 8 1 , abst J Soc Dyers Col 190.8,24,144 L 
Paul, Zts ang. Chem 1911, No .49, 1.8.57, abst J. Ind Fng Cln'iii 1911,3, 
87.5 M Poliak and J. Dekostei, Belg P 1841.50, 190.5 C. Schwalbe, 
haerb Ztg 1907, 18, 274, abst Wag Jahr 1907,53,11,400 H. vStadlinger, 
Kint^t. 1912, 2, 281 , .d)st C A P)i2, 6, 41.85 Tnichot, J de Pharm 1897, 

6, 100 Rev intern fals 10, .87, abst Chem Ceiitr 1897, 68, II. 1.52, Jahr. 

t'lieni 1.897,50, 1511 \'eniede de Conieillan, 1{ P 8,52, 1802 F S P. 
72.40.8.8, 190.4. !< P 90,5.8, 1902, F P .428.408, 1904, abst J S C, I 1904, 
22,492.094,91.8 G Westergreii. J Soc Dyers Col 1902,18,08 J We.st- 
gren, Teknisk Tidsknfl. 1901, 109, Proc Inst Civil Fng. 1902, 149, 
.59, J. S. C I 1902, 21, 1152 Woscliei, Faerb Ztg 1895, 31, 4.5, Zts ang. 
Chem 1.8‘l5, 18, 01 P Zachari.is, Zts Faerben Te.\t Ind 1904, No 12 
Refeience is directed to Ind Text 1.892. 424 J S. C I 1.895, 14, 904 J 
S'oc D>ers Col 1904, 20, B)2 Mon lemt 1901, 48, .50 Board Trade J. 

190.5, 2 , 200, abst J S C 1 190.5.24,128 J S C 1 1900,25,201 Te.xt. 

Woild Record 1912, 0.45, 040, I Ind I{ng Chem 1914, 5 , 200. Kunst 

191.5, 5 , 275 F Rasser, Zts ges Textilind 1919, 22 , 511, 1920, 23 , 12, 

.ibst Chem. Zeiiti P.L'O, 91 , 1 1, 4 B) 

2 A Beiiistein. Kniist 1912, 2 , 4.57 A Colin, rev gen pure appl. 
1909, 12 , 95 Conrtaiild & Co , and M Linfoot, F P 0915. l!»14 C. Cross 
.111(1 F Bex an. J S C I 1908, 27 , 11.87. 'CL v Georgievics, Oest Chem. 

Ztg 1914, 16 , 01. abst C. A 191.4.7,2412 A Nodon. F P 0008,1914. 

C C.nnlher. F P .5.5,54, 1911, abst C A 1911,5,4429. T. Kelly, F P. 
.5714. 1911 A. Kirchner. F P 00.42, 1911 11 Lebach. Chem Ztg. 1911, 

25 , 105 li. M.iish.dl. J<: P .89.82. 1890, 11,402, 1900, 290.54, 1900 J. Mat- 
thews. Text Colorist, 190.5. 421 F Muller, Chem Ztg. 1911, 35 , 479. V. 
PjcrMlotf, F P. .4140.80. 1 9141. 1) R P 1.50064; abst J S C I. 1904. 23 , 
978, Wag Jahr 19t).>. 51 , I, 114 L Richard and J. Jacqnin, IL P. 34^00, 
1904, C. Spann.igel, U P .8;{70, 1911 J. Soc Dyers Col 1912, 28 , 324. 

r, S Consular Repts , Dec 1,894, .5.48, abst J. S C I. 1895, 14 , Kl Anon. 

Chem Ind 1910, 33 , 795 J Ind Fng Chem 1912, 4 , 8,50 For artificial 
silk industry m Rifs.sia, see Chem Ztg, 1911, 35 , 1149 

1 A. Colin, rev. gen chim. pure appl 1909, 12 , 98 J. Gilpin, Amer. 
Chem J. 1910, 43 , 409. M Richard, Zts. Faerlxm-Ind 9 , 301. Zts. ang, 
Chem 1908, 21 , .>09, Wag. Jahr. 1908, 54 , II, 471. For report on Swiss 
exports of artificial silk see J S C. I 1920. 39 , 209-R. 
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S.')), and their commercial applications (pp. \') ‘ID, this topic 
having specilically to do with the commercial applications in fila- 
ment formation, the details of whiclt are elaborated in Volume 1\' 
of this series. 

The methods ()f cnprammonmm cellulose formation de- 
signed especially for filament manufacture are detailed in the 
processes of Societe anon, la Soie Xouvelle,^ P. S])ena‘ & v^onsp’ 
\V. \'ieweg,’^ II. Henistein,^ de Hayii Chemische Kabrik List,'' 
(T Giiadagni,*’ T. Kck," and IP BorzvkcAvski,'' \V. Ilaeliiiel and M. 
Mugdan,^ P. Krais, \V. Traiibe,” A. Brodbeck,’’ D. Pance,''' La 
Soie Artificielledu Nord,'^ P. (iermain,'' M. Batlegay andT. Volz,'*’ 
K. Biltz,'^ and I )oiinersmark*sehe Kuiislseideii iind Acetatwerke.''* 

1 I' 1* Hd'i'.C.i, HHK). ( S 1‘ S.'>Of)M.',, lao; cr I Wnmn'sch, Iv 1* 
20-in.s. I'lOd.iil.st 1 S C I 26, lo; 

2 1) K V 2tinidl.2(;i:>:)2, laL' .il.st Clum I'.uaj?, 112b MJe 

2 Aiisl Aum 2s.U, loih, .dist Cluin VA)^ I'M.'J, 37, I.Wt 

4 1) K P 2\K]{rA. I'UO. Swiss P P.MO, Anst Aiiin 

1010. ahst Cluin Zt< PM 2. 36, IS.',, .‘tOS, 001 . I'll. 37, .420 

■A Iv 1' 27s;C>. PM 1 , .ihst Clum PM2, 36, 47S 1) K P 2*)12I4. 

PMl.abst C A PM.'P 7, 207, Zls them PM2. 25, 2:{.Sl . W.ik J.ihi 
P.M2, 58, II. 112. k'lmst P.M2. 2,470 V P l.OOOilS. P.M 1 , MlKK)7, PM2. 
ahst ClK'in ZIk PM2. 36, 4<M). .s 20, Htl^; P 211010, PM 1 . 24.'».'>21. ^'012, 
.ihst Cluin ZtK P*12. 36, 4.",0, 00*> IIolI P Ainn .4.S0. absl Cht in ZIk 
PM4, 37, 042 .\nst P Amu P 14.10, 1012, .lOst Clu-m Ztg 1014, 37, 
4S7 Hal. P 4S1 140 12.{.'>S.',. .il,sl Cluin Z)^ 1014.37,200 P. P 111004, 
I0l2,al)st Clifiii ZtK P.M 2. 36, 7.', 2 I{ P 1010, P.M 2. I' P I.ASOl.Add 
to 14(K)07. PM2,al>sl Ciicm ZtK PM2, 36, KKl, I0<.»0 

0 r S P. 077S‘«4. 07S.S7S, Iv P 12il.',, I22.*>.4, lOOS, P P 4S0440, 
loos, 1) K, P 21001,0. Swiss P 4240.', H.d P lOS 210 l.'IO'.lOO. PM2, 
Ansi P .',1700, P.MO.abst Clu-ni ZIk P.M2, 36, 10. P,M4, 37, 1.4.S1 

7 I) \< P 2100.H2. ahst C A 1012, 6, 2100. Clum Zmlr 1011, 

82, II. l.')07, Chcm Zik PM 2, 36, .427, Clum ZIk Rip P.M I. 35, .'oti, Knnst 
P.Ml. 1, l.'M, WaK Jahr P.Ml, 57, II. 117. Zts Clum 1011, 24, 24.44, 
I) R P Aimi lv-lS().47, abst Clinn ZtK PM4, 37, 000 

8 Hal 1’ 120200, abst Clii-m ZIk P.M 4 , 37, 1020 Russ P .740.W, 

Span P .44247 IIuuk .\nm 11-02.47, abst Clum Zttt P.M.4, 37, 700 Si'c 

p.iKo 71, noU- 1 1) R P 2t;2Ui,4.abst C A 1014, 7, 411 1, Wan Jahr 1014, 

59, II, 414, Clu-m ZtK 101.4.37,770 

0 Zts aiiK Chcm. 1020, 33. 4.4, abst C A 1020,14,1010 

10 Xcuc Pasi-rstolTc P.MO, i, 200, .ibst J S. C I 1020, 39, .420-A. 
See also] S C I 1010, 38, 80.4 A 

11, V S P 10t>4200. 1014, abst Chem ZtK 1014,37,78.4 Aust P 

.Anm 10708, 1011, abst Chem ZIk 1012,36,0.48 J) R P.21.4.47.4, 1011, 
2.42001 , abst. Chern ZtK 1012. 36, 1 174 

12, Iv P. 18110, 1800, abst J S. C I bSOO. 9, 1080 

14 Addn 1.4(KW to P. P 44.41.40, P.M 1 , abst. J S C I 1012,31, 428, 
48.4, Mon Sen 1014, 79, 14. Chem ZtK 1014, 36, 41H3 

14. P. P. 44781.4, 1011 , abst. Chem Zlg 1012, 36, .’’*14 

1.4. BelK. P 180718, 100,4. 

16. Bull. Soc, Chim 1020, 17, .>47 

17. }). R. P, 41 1877, 1017, abst. Kuiisl lOlO. 9, bSO. 

18. Belg. r. 10,44.42, 1000. 1). R. P. Amn V O.4.41, lOlO, abst, Chem. 
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In the coagulation of the solution after formation of threads, 
the processes of Compagiiic Francaise des Applications de la Cel- 
lulose/ J. Delpech/ G. Pawlikowski/ E. legrand,* J. Foltzer/ 
Glanzfaden Akt. Ges,/ and A. Lecoeur/ are especially applicable. 

In actual filament formation, the patented ideas of A. Gadom- 
sky,* T. Don and A. Wright/ L Despeissis,^® and A. Galibert,^* 
may be considered as preliminary to the general methods of cupram- 
monium silk formation. Among the latter, a general survey of the 
^ chemical processes and mechanical features involved may be ob- 
tained by reference to the publications of E. Mertz,'^ Societe Gener- 
ale delavSoieArtificielle Ijnkmeyer,’^ j^heinische Kunstseide Fabrik, 
A.G.,*^ Societe Anon. LeCrinoid,’® vSociete Francaise de la Viscose, 

Iv. Thiele,’^ Vereinigtc Glanzstoff Fabriken A. G.,‘* Hanauer 
Ztg. m2, 36 , 958. 

1. V S I’. 1027680, 1027089, 1912; K. P. 11714, 1911; abst. C. A. 
1912, 6 , 1989, J. S. C. 1. 1912, 31 , 428, 684 F. P. 440776, 1911; abst. Chem. 
Ztg. 1912, 36 , 705. 1) K. P. Anni. C-20719, 1911; abst. Chem. Ztg. 1912, 

36 , 751. Aast. P. 54428, 1912; ab.st. Chem. Ztg. 1912, 36 , 478, 948; 1913, 

37 , 941 II. vS P. 1(H;2222, abst Chem. Ztg. 1913, 37 , 712. 

2. F. P. 437014, 1911 ; abst Chem. Ztg. 1912, 36 , 408. 

A. I). It. P 248172, 1910; abst. Client. Ztg. 1912, 36 , 001. 

4 I' P. 445890, Addn 17170; abst. Chem. Ztg. 1913, 37 , 644. Ital. 
P. 391/105/127358, abst Chem Ztg. 1913, 37 , 953. D. R. P. 250357, 1911; 
abst. Chem. Ztg 1912, 36 , 925, 1290 

5 V V. 353973, 309402, 1900; abst. J. S. C. I. 1907, 26 , 100. 
D. R. P. 105577. 

0 vSwed P. 44992, 1919; abst C. A. 1920, 13 , 1446. K. P. Appl 1G075, 
1920; abst J. 8. C 1. 1920, 39 , 504-A. K. P. 145035, 1920. 

7. I). R. P. 185294; abst. Mon. Sci. 1909, 71 , 167; Chem. Zentr. 1909, 
78 , II, 1035, Chem Ztg Rep. 1907, 31 , 303; Jahr. Chem. 1905^08, I, 3124; 
Wag. Jahr. 1907, 53 , II, 393, Zts. ang. Chem. 1907, 20 , 1542. Ital. P. 349/ 
47/11325.3. 

8. K. P .3905, 1910, abst J. vS. C. 1. 1911, 30 , 137. 

9. Iv P. 970, 1872 

10. F. P. 21X1741, 1890. Inasmuch as the patent of Depeissis, although 
canceled in 1892 on account of non-payment bf the renewal fees, remains as 
a document, the legal value of the Pauly patents is a debatable question. 

11. F. P. 440846, 1911; abst. Mon. Sci. 1913, 77 , 181; J. Soc, Dyers 
Color, 1912, 28,309;J.S.C. I. 1912, 31 , 811; Chem. Ztg. 1912, 36,826. 

12. Swiss P, 35042. British Cellulose Syndicate, Ltd., and V. Mertz, 
I). R. P. 2.50.596, 1910. abst. Chem. Ztg. 1912, 36 , 1005. 

13. U. S. P. 1022097, 1002106. abst. Chem. Ztg. 1912, 36 , 618; 1913, 
37 , 700. F;. P. 14655, 1907; abst. J. S. C. I. 1908, 27 , 278. F. P. 356404; 
D. R. P. Anm. L. .32593. India P. Appl. 214, 215, 1905. 

14. Aust. P. 54260, 1912; abst. Chem. Ztg. 1912. 36 , 925. 

15. U. S. P. 94771.5, 1910; F. P. 401741. Abst. Mon. Sci. 1910, 73 , 
303, 445, 1911, 75 , h53 

16. K. P. 7.302, 1909; alxst. J. S. C. I. 1909, 28, 844. 

17. Aust. P. 27671^ 3.5264. Belg. P. 2.54161, 1913. F. P. 334507; D. R. v 
P. 148889. 1902; abst. Chem. Centr, 1904, 75 , 1, 772. See pages 89, 90. 

18. U. S. P. 1023548, 1911: ah«t. Chem. Ztg. 1912, 36 , 751. E. P. 
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^ Kunslseide Fabrik,* P. Friedrich,® G. Ditzler,'* J. v. Diggelen,* 
* R. Valette,® and G. Vie.* 

Analogous uses for cupramniAniuiii cellulose solutions are 
in the manufacture of artificial corks,* incandescent mantles,* 
artificial leather,^ coating threads,'” vulcanized fiber," artificial 
stone,'® artificial horse hair,'* waterfiroofing fabrics,'^ and cello- 
yam.'* 

Pyroxylin Plastics, Celluloid, Substitutes. Sivtion vSix (see 

17.502, 17503, 1002 H V .5.5.5;i, 1013, abst C. A 1014, 9, 2*.M0, J .S C. I. 
1918, 37, 101. V P .317004, 1001, .32,3474. .3.51270, 4.5.5011, 101.3, abst 
J. S. C. I 1013, 32, 080 1) K P 20(M)2.3. 1007. abst Chnn Zentr. 1008, 
79, ir, 400 I) k. P 208201. 1012; abst C A lOH. S, ir»08: Kniist 101.3, 
3, 4.59; Chein. Ztx 101.3. 37, 14.S‘>. Huni; Aiiin ('. .3.800, 101.3, abst Chcin 
Ztjj. 191.3.37, 112.5 Ital P 40.5 '2.30 1.31.8.80. 191.3. .abst. Clicm 7Ak 101.3, 
37, 13.34 Aust P .Vnni 02.30, 0730. 1010. Aust P .54810, abst, Clu'm 
ZtK 1012. 36, 10, 1013, 37, 481. HcIr P 207181. 1008. 231270. 1010, 212.387, 
1912 P. P. 4.54011; D R P 2.50810, Swiss P 0231.5, 1013, abst Clu'in 
Ztg. 101.3, 37, 405. OlHi. 1112 Hull P 4'.»27. CIkiii Zt^ 1020, 44, 420 

1. I). R P. 2000.50; Hal P .30.3 222 12.8;r>8. abst Cluin ZtR 1013, 

37, .578, 0.53. P. S P. I(K;0785. abst C A 101.3, 7, .30.31 , Clwni ZIk 101.3, 

37, 042 

2. P. 17007, 1008, Aust P 38.8(Kl, Swiss P 4(Kl72 Si'c i)asi‘s 77, 8.3 

3. I) R P. 244510, 101 1 . abst. Chnn Ztx 1012, 3$, 230 

4 Can. P. 17.5080. 1<>17 Str A l.nallois, Compt nnd 188.5* 100, 

450. abst Jahr. Clicm 1885, 33, 310, J. C S 1.88.5, 48, .300, .5(H). 

5 Rclg P. 1.80.500, loot. 

0 Iml Chitn 1020, 7, 11.5; abst. C A 1020,14,2088 
7. J, Pink, r S P. 10.50410, 10.50-147, 101.3 K P 24.5.5, 1011, abst 
J. S. C, I. 1011, 30, 1.370 I). R. P 240.50.3. abst J S C. I 1012, 31, 07. 

8 A. Muller, Zts anx Chem 10(Ki, 19, 1810. abst Chem Centr 10(H>, 
77, 1003. Deutsche G.asKluhlicht, A. G, H. 1* 110103. 1018; abst. C A. 
1918, 12, 1931. K P. 3000, 1007; abst. 1. S C I 100.8, 27, 157. D. R. IV 
Anm M-4703.5; abst. Chem. Ztg. l‘)13, 37, 430 

0. H. Mathe.son, U. S. P. 1310013, lOlt), abst C. A 1010, 13, 30.38, 

J. S.C. 1. 1910.38, 830-A. 

10. C. Vanderklccd and J. Brewer, V S. P 1200310. 1010, abst J S 
C. I. 1918, 37, 687-A. 

11. H, Kmsche, li P. 8101. 1899; abst J. S C I 1899. 18, 7.50. 

12. 1. Grotc, U. S. P. 40-^20, 1891 , abst, J. A. C. S. 1891, 13, 299 

13. E. P. 22422, 1000; abst J. S C. I 1007, 26, .574. Iv. P. 18104, 
1907; 2794, 676(3, 7120, 1908; abst J. S C I 1907, 26, 112, 1908, 27, 082 

K. P. 301048, 1905, 3090.3.5, 1900; 37.5827. 1007, 377118, Addn. thereto 9007, 

1908; abst. J. S. C. I. 1906, 25, 691; 1907, 26, 112, 922, 1908, 27, 977* D. 
R. P. 1872G3; abst. Chem. Zentr. 1907, 78, II, 814, Jahr. Chem 190.5-08, II, 
990; Chem. Ztg. Rep. 1907. 31, 423; Chem Ind. 1907,30,413.1907,53, 
391. D.K. P.20191.5, abst. Wag. Jahr. 1908, 54, 11,450, C. A. 1909,3, 375. 
Zts. ang. Chem. 1908, 21, 23:i4; Chem Zentr. 1908, 78, II, 1142, Jahr. 
Chem. 1905-08, IJ, 989; Chem Ztg. Rep 1908, 32,513. Chem. Ind. 1908, 
il,054;D. R. P. 228504; abst. C. A. 1911, 5, 20.39, Jahr. Chem. 1910,63, 
11, 427; Chem Zentr. 1910, 82, H. 1791. Se*e pages Wi and 92, Belg. P. 
20175r. 1907. _ 

* 14. J. WiUiams, U S P. 731002, 190.3, abst J. A C. S. 19(M, 26R, 

^5, Cf. J. Foltzer and U. Weiss, Swiss P. 37584. 

15. Kunst 1919, 9, 138. 
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p. The historical development of the pyroxylin plastics 

as briefly developed herein, is divided into the following thirteen 
sub-sections, with 11!) separate topics, as follows; 

1 . Ui^loriail 2bb!)). Parkesinc (2bb()) ; xylonite (26b2); 
Hyatt brothers (2bb2). 

2. Mamijoiturc of Pyroxylin Plastics (2bb9-2b74). General 
(2b70); bleaching (2b7l); pulping (2b72); preparation of cam- 
phor (2b72); mixing nitrocellulose and camphor (2b72); stabilizers 
(2b72); deliydration f2b72); solvent recovery (2b7.‘l); converting 
into plastic (2b7:i): seasoning (2b7:i): drying (2073); denitration 
(2b73) ; nuinufactnre by intense cold (2b74) ; other processes (207 1). 

3. Artijlcin^ (21)77) 2b!)l). vSoftening (21)77)); moulding 
(2077); cutting (207!)); powdering (207!)); polishing sheets (2080); 
inlaying (20X0); dyeing (20X1); manufacture of sheets (2bS2); 
stained sheets as substitutes for glass (2083); veneering with 
pyroxylin (2081); embossing (2087)); open seam coverings (2085); 
lining hollow articles (2086) ; coating articles with celluloid (2080); 
celluloid rods and tubes (2088); lining pitchers (20!)()); mounting 
stones in celluloid (2090); mounting metals (2090); depositing 
gold or silver on celluloid (2090); decorating (2091); celluloid 
lac(|uers and cements (2091). 

1. Mannfatturc of Celluloid Articles (2091 2701). General 
(2091); instruments (2095) ; penholders (2095), pens (2090) ; tooth- 
picks (2090); ink for writing on celluloid (2090); pipes (2090); 
cutlery (2090); cartridges (2097); emery wheels (2097); bicycles 
and motor cars (2098); electrical industries (2099); labels (2701). 

5. AUiclcs of Ornament and Adornment (270P2712). Head 
coverings (sweat pads, hat stiffeners, helmets and ear drums) 
(2701); face protectors (2703); spcctficles (2703); studs (2703); 
celluloid eyelets (2701); buttons, button holes (2705); collars, 
cuffs, shirt bosoms (2700); necktie retainers (2708); .shoes (2709); 
stays, stiffeners (2709); whalebone (2710); threads and fabrics 
(2710) ; wearing apparel (27 11); umbrella and other handles (2712) ; 
jewelry (2712); fans (2712). 

0. lodet Abides, Brushes (2713); combs (2713); mirrors 
(2713); trays, dishes and boxes (2713); hairpins (2714); tooth 
brushes (2711); manicure articles (2715). 

7. Celluloid as Imitative Material (2710 2722). Ivory (271 <8) i"' 
horn (2719); pearl (2720); coral (2720); meerschaum (2720); jade 
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^ and jasper (2721); tortoise shell (2721); amber (2721); marble 
and artificial stone (2721); onyx (2721); mosaic (2721); jet (2721); 
jbony (2722). • 

8. Solid and Hollow Balls (2722 2728). Hollow, tennis, ping- 
pong balls (2722); golf and similar balls (2724). 

9. Games, Toys and Puzzles (2728-2720). Toys, games,. puz- 
zles (2728); playing cards (2729); dolls (2729). 

10. Musical Instruments (2729-2738). ^^usical instruments 
(2729); phonographs (2731). 

11. Celluloid in Medicine, Surf^ery, Orthopedics, Dentistry and 
Optics (2738'2744). Dentistry (2738); surgery (2740); bandages 
(2742); orthopedics (2743); Artificial eyes (2743); optics (2744). 

12. Celluloid in the Printing Art (2741 2755). Printing 
(2744); printing blocks, cliches, pnx'ess work (2740); ])hotography 
(2748). 

13. Mtscellaneons Applications (2755 -2779). Kecovery of cel- 
luloid (2755); pro|xrtics of pyroxylin plasties (2750) ; analysis of 
celluloid (2758); uninflammable pyroxylin plastics (2759). 

Insofar as practicable these topics have been devel()|)ed from 
the historical viewpoint. 

Development of the Pyroxylin Plastic Industry.* Celluloid 
may be properly regarded as a solid colloidal solution of cellulose 


I. For resume of artificial plastics sec F. Ilcitzer, Mon Sci, 190H, 
$8, 529, 648; 1909, 70, 145, 202. See also DiiiRl. Poly 1880, 2J5, 2m, ISKl, 
233, 62; Wag Jahr. 1878, 24, 1162; 1881, 27, 949; M Turin, U (Vmic Civil, 
1904, 44, 152, 170, 190. For "History of Celluloid Industries” see Gum. 
Ztg. 14, 845, and A. Klein, Zts ang. Chem 1907, 20, 610. 1‘or general articles 
on celluloid and pyroxylin pla.stic manufacture, see Hann W. 111. 1879, 
779; Iron Age, 1879, 23, No. 21; Gcw. HI. Schw. 1879, 4, 100, J hrankl. 
Inst. 1879, 107, 334; Papier Ztg. 1879, 4, 2.54; Grgelb 1880, 2, 255; Ind 
Ztg. 1880, 21, 65; Techniker, 1880, 2, 74, 102; Tischl. Ztg 1880, 7, 71 ; Dingl. 
Poly. ISSOTBS, 2a3: Nature,^ 880, 22, 370; Gcw. Ztg 1880, 45, 143; Man. 
Build. 1880, 12, 7; Mon. Sci. 1880, 24, 696; Papier Ztg. 18.S0, 5, 195; S<‘i. 
Am. 1880, 3617; Hutra. Ztg. 1880, No. 13, u. 14. Wahl, Bull. Musee, 1880, 
77, 101; De Loas, Tijdschr. nijv. 1880. 43, 385; Sadller, Inv. 1886,1, 57: 
J. Buchdr. 1887, 54, 870; Eisen Ztg. 1887, 0, 664, Z. Pap. 1887, 1, 724i Iron 
Age, 1887, 33, No. 2; W. Wahl, J. Frankl. Inst. 1887, lOS, 402; Chem. Ztg. 
1887, 3,35; Engl. Mech. 1887.23, 154; Poly.Notizbl 1887,34,249; Z Bursten, 
1891, 14, 257; J. S. C. I. 1891, 10, 571; Drcna, Inv, nouv. chim. 1892, 289, 
Z. Drechsler 1892, 15, 206; 1896, 15, 449; Ma,schinenb. 1892, 27, 14; Hogben, 
Gas Light, 1892, 57, 77 ; Schuh. Ind. 1896, 22, 2; Gum Ztg. 1896, p. 22; Stubhng, 
Celluloid, 1902, No. 2. p. 6; L. Andes, Chem. Ztg. 1902, 20, 475; Margosches. 
C3. Ind. 1903, p. 25; Whitehouse, Le G^n. Civ. 1903, 42, 252; Margraf, Z. 
^ Drec^ler, 1905, 20, 175; Dhommec, Fev. tech. 190i), 20, 372; Celluloid, 
• 1907, 1 27; Stubling, Ibid., p. 107; Z. Biirsten, 1907, 20, 557; Ibid., 1908, 
27, 355; Chem. Ztg. 3, 35; Sci. Am. 40, 226; Eng. Mechanic and Wwld of 
6ci. 20, 164; Poly. Notizbl. 1879, 34, 249; Iron Age, 23, 21 ; 24, 26; J. Frankl. 
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nitrate and camphor, the process of manufacture comprising 
conversion of cellulose ester and camphor into a celluloid gel 

Inst 107 , .'{.‘U; Papier Ztif' 4 , 2fA. For "Manufacture of Celluloid 
Accuniulators,” see Winkler, Crompton and Howdl, DingK Poly., 1893, 
290 , 277. Iron Age, 1887, 24 , No 2(5. For preparation of the Ribbe accumu- 
lator (thin plates covered on both sides with perforated celluloid sheets) 
see Ft Anz, 1898, 15 , 141. For manufacture of celluloid mud guards, see 
Ind Rubber, 1897, 14 , 302 F. Andes, Neue Frfiud. Krfahr. 1892, 19 , 
2(kt Chein. Ztg. 1903, 27 , 218, abst. Chem. Centr. 1903, 74 , T, 902. J. 
Anns, Her. 1889, 22 , 7r> C. v. Habo, Wag. Jahr. 1855, 1 , 140; Horn’s Phot. 
J. 1855, No 9, 10, Dingl Poly. 18.55, 136 , 381; Poly. Centr. 1855, 21 , 1322; 
Poly Notubl 18.55, 10 , 211 Hardy, Bull. vSoc. Franc. Phot. 1890, 6 , 11, 
(58 ‘ 1. Haekeland, J. Ind Ivng Chem 1914, 6, 90; abst. C, A. 1914, 8, 12a3 
h'. Helt/er, Mon Sei 1908, 68 , 048; 1910, 72 , 145, 289; Chem. Centr. 1908, 
79 , II, 1175, Jahr. Chem. 1910, 63 , 428. F. Hrernond, Bull. Soc: Rouen, 
1884, 12 , 520 F. Heutinger, Kunst. 1911, 1 , 10. F. Bdckmann, Dingl. 
Poly 1877, 224 , 341. 001; 225 , 020, 1881, 239 , 02; Mon. Sci. 1881, 23 , 241; 
Chem Tech Rep. 1881, 20 , I, 8(5. Ivrfind. Frfahr. 1900, 33 , 345. G. Bon- 
wilt, Zts ang. Chem 1914, 27 , 1-A; C. A. 1914, 8 , 1514. A. Brown, J. C. 
.S 1880,49,432. G Buchner, Hayer Ind. Gewer. 1890, 22 , 501. H. Chauvet, 
Hull Technologique, 1912, No .5, 049 J. Clouet, Mon. Ind Belg. 1877, 
158, Hull Soc. Ind. Rouen, 1877, 30; Dingl. Poly. 1877, 224 , 341; 1135 , 520, 
226 , (540, Pap Zlg 1877, 4(52, (500; Jahr. Chem. 1877, 30 , 1223, Chem. News, 
1877,36,54 Despaquis, Hull Soc Franc Phot. 1882, 28 , 30 G. Bouborts, 
Chem Ind. 1908, 31 , 030 F Duchesne and F. Michel, Rev. d’hyg. Par. 
1882, 4 , 1011. A Ivdwards, Chem. News, 1895, 71 , 40; 1890, 74 , 257; Zts 
anal. .-Chem. 189(5, 35 , 5(50 F I'aucher, Rev. d’hyg. Par. 1889, 11 , 522. 
S I'Vren/cj, Zts ang Chem 1899, 12 , 51; Chem. Centr. 1899, 70 , I, 573. 
h'oitier and David, Fes Mondcs, 1881, 55 , 380. J. Frydlender, Rev. prod. 
Chim 1918, 21 , 50, C A. 1918, 12 , 1090. S Halen, Kunst. 1914, 4 , 329, 
C A. 1915, 9 , 148. Hansen, Zts Reprod. 1905, 7 , 77. IF Hinterstoisscr, 
Wien klin. WcK'hiischr. 1894, 7 , (53. J Hyatt, F. P. 90768, 1872; Bull 
Soc Chim 1871, 21 , 287. Her 1874, 7 , 1028, Wag Jahr 1874, 20 , 424, Chem. 
Tech Rei) 1871. 13 , IF HI, 1875, 14 , I, 122 A. Jacckel, Kunst 1912, 
2 , 407. A. Klein, Zts. ang. Chem. 1907, 20 , 010 Faborde and Forifer, 
I'Ttiud Frfahr li>03, 30 , 448 S Mackie anil C. Faure, Wag. Jahr 1874, 
20 , 424 G Magnus 8: Co, D R P 8273, 1878, Dingl, Poly 1880, 235 , 
108, Wag fahr 1880, 26, 835 W. Mam and A. Chaplet, Rev. gen Sci. 
1912, 23, 102. Rev gen chim 1912, 15 , 153; 1915, 18 , 73, C. A. 1912, 6 , 
1072, 21(58, 1915, 9 , 18.31. H Margosches, Chem Centr. 1900, 77 , I, 1915. 
T Martmsen. Dingl Poly 1880,235,203,205 W. Mayer, Pharm Centralh 
1.899, 40 , 03 Gouher, Fes Mondcs, l.S81,,55, 191. M. Muir, Nature, 
1.881. 22 , 370 .\ Parkes. Chem News. 1880. 42 , .59. H. Parkes, 1880, 
26 , 835 D R P 10210, Wag Jahr 1.880, 26 , 8;i5. J. Paul, Phot. Corr. 
I.8i)8, 35 , 221 J* Plate, F’mdustna, 191.5, 29 , 34(5, 304. 380, C. A. 1910, 
10 , 9(50 r Dc Fa Royiic, Prac Img 1892, 6 , 41, Sci Amcr. Suppl. 1891, 
32 , 13002 Sadder. Inv 1.880, 1 , 570. vSei. Amer. 1887, 56 , 09. Celluloid- 
Fabrik Schreiner Xr Sievcis, 1) R P, 71204, Chem Tech Rep 1893, 32 , 
IF 103 R Schupphaus. J. Ind Fug. Chem 1915, 7 , 290, C. A. 1915, 9 , 
13tl(). H Schwarz, Zts ang. Chem 1913, 26 , I, 32. vStebbing, Bull. Soc. 
Franc Phot. 1881, 27 , 177. 1«: vStich, Kun.st. 1911, 1 , 441. Celluloid, 
1907, 7 , 107. Telschow, Vcrtclj. Schr. Zahnk. 1882, 2 , ;I30. F. Trilwuillet 
and F dcHcs.mceU. D. R P. 0828; Dingl. Poly. 1880, 235 , 203; Wag. Jahr. 
1879, 25 , III. F Tuiin. Fe Geine Civil, 19(M. 44 , 1. 1.52, 170, 190. M. 
Vincent, Puk. F. S Nav Inst 1.881, 7 , 350. Mem. Soc. Ing. Civils, July, 
1881: Ann Ind 1881, 1 , (587; Rev.Tnd. 1881, 12 , 214; Gen. Civ. 1881, I, 
dW, Tecimol 1881, 43 , 84, Mon. Ind. Belg. 1881, 8 , 153; Design. 1881, 10 , 
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by means of alcohol, and the transf(trniati<m (*f this celluloid ^el 
into the finished prmhu't by heat and piessiue. The pNToxylni 

471. \'oight, Itaycr liid Gower 1<S!)U. il, ls.'>. /is Hint Ini' ISUU, 43, 
7)24; Gumnii Zi^ 13, 1)20, (fcworh Zt^ 64, 2S.I. /is JiuisUii. 
ISOO. 19, 2.). Hisind, ISOO, 20, iWO C \VcvK:^nK. Iv 1‘ 111171. lOUl, J 
S C. I. 191S. 37, 14 A W. Wdl, Zls .ni^ Cluin 1900. 19, 1277, Wai; Jalu 
l<K)6. 52, ir. 7)29 W Whitney and] OIki, J A C S 1901,23, Sfxi ('. 
I'tz, Die Celluloid Ind 1912, 12, 72 Anon , .Mon .Soi l.s,s0. 22, 090 W.ik 
J ahr 187S. 24, 294, 1102, DiukI P«)ly IK7S. 229, oil. W-rluiidl I’.krdei 
Gewerliefleiss, 1878, Indlil 1878, 1 17. bent lnd/l>; 1878. 127, Cliein Centr 
1878, 49, 821, WuerteiniMTK He)»erl)l 1878 202 Ind /l}i 1881, 22, 7)0 
J, Huclnir 1884, SI, 47).2. Must Ztn 1881. 30, 71 Ha)et Ind (lewerbl 
1880, 12, 47)7, 1881), 18, 227. I'.iOS. 40, V.i llm Tielin Cintr An/ei|iet, 
1880,27) Pharni Kia. 1911,44, 242 Mon lMn)l 1902.9,229 t'.nmnn. 
ZtK. Celluloid Suppl 19(XS, 33, Dee 1, is Jan 8. 22, lOO,! I’apti, 189,2, 
26, No 27) S)'i Anui 1892. 06, 201 Oil, I’.iinl, DruK Nii't AtiK 12, 
1912, J S C. I 1912, 31, 847 Ho.iid Trade ] Dee 7., 1912, J S C. I 
1912, 31, 1204. Din^l Poly I.88.-), 256, 282. Indhl 1887). 200. C'lietn Teeli 
Rep 1887), 24, I, 112 La Natuie, 1872. 1, 2.8.2 .8ei \iner Sni>pl 1902, 
21,809 r S Cons Reports. ,Ma\ 20. 1902. j S C' I 1902.21, 800 Knnst 
1911, 1, 20. 97, 201, 220, 1912. 2, 17.8, .200. I9H, 4, 1.28. 191,'.. 5, 2.1, 8.2 
Amat Photo 1889. 10, 7)7. 2.22, 1.891. 14, IJ .100, .2().2, \ ,227, 12.2. 1891. 20, 
OV 91, 1890, 23, .282, 1897. 26, 291, 204, 1898, 28, olO, .889. 1901, 40, Nt' 
281 Neiie Hrlind ITfahr 1871, 1, 40.2. 1879. 6, .20.2. 1.880, 7, 4.27, 1.28, 
.210. .211, .212, .2.27, .2.2.8, 1.881. 8, 91, 0.22. 1.892. 1$, 297; 1.899. 26, 2.i0. 1900, 
33, .240. 1908, 35, .281. 1909, 36, 19. 97, 2.87. I9l0, 37, 91. .1,82, l9l,2, 40, 280. 
.■)l)7 Jahr IMiot 189.2 , 7, .221). 1.897, 11, .2(M). 1.800, 13, .211, 1901, 15, 27.1. 

190.2, 17, 478, 179, l'.>07. 21, 19.2. 1910, 24, 0.10 Pho(()|;iapliv. I,8'.t0, 2, 

.2.20. 1892, 4, 2.82. .298, II I, 17.2, 189.2, 5, 791, 807, 1.891, 6, 12.2, l,8!»0, 8, .22, 
17, 1902, 14, 028, 1904, 18, 01, 410 C.ewc rhehl Wort P.HH), 52, 299, |',I0.2. 
55, 181 Pholonraphie Re\iew of Reeiews, l.8o2. 1, 1.80, 1.89.2. 2, 02, 27.8 
Cheni News, 1.881, 44, 94, 1(N) Prmiss lMiotoi;fani, 1.889, 6, OKI, 190.2, 
12, 10.2 .Mon Phot 1.891.20, 107, 1.20. I902. 11.9,229 Pliotonr.i|)hiM he 
Indnstiie, 1912, 1178 J, S(k Arts, 54, !M0 Photo Cliioin<*;d. 1901, 

1, 90 Cosmos, 1908, 222 PhotoKi.i|»hu‘ Work, 1,891 ,2, 3 4, 1.82. 

C. Pratt, r S I* 74.20.21 K 2‘homson .ind J Callan, 1' S P 09.2127 .nid 

Re 11907 K P 220)4,1902 K lunn. ( S P OliJIll Iv P .27.2.2, 19(M) 

D R P 1(K)440 (k-o Stevens, V S P 0.201.21 and Re ll!M7 C Stem 

met/, C S P 009.2.28 I* P 212!>.2, I9(MI A Luck and C Cross, I S P 

07(1240 !•: P .2280, 1898 Uwui’ P Julv 12, 1,898 Aust P Jnlv 9. 

1898 D R P. July 7, 1898 J Jarvis. L. S P. .212208 P Sve.'cnev, 

r S P 184481 J Lee, r#S P 707900 A Sehnndt, L S P 7.282.2') 

K P 2.24.24, 1899 C Jung and A Kiltel, L S. P 712997 J Stevens ami 
C Thurl)cr. V S P 71.2109 K Kempshall. (’ S P 70012.2 1 Kit see. 

r S. P. 70.21.2.2 A la-Roy. V. S P 270.210) V P 177.224 Melg P. 

74802. Ital P Se-pt .20, 1.890 Aust nung P. Nov 4, 1880 Si?aii P 
Nov. 1.2, 1880 H d’Anioult, f S P 0.82.S!l<l J- P ;{01.222 W Cl.irk 

and 0 Rupley, I' S. P 0.87.217, 7.22.292 P 17842, 190.2 f de Long, 
r S P. 087121. G Olmuhle, L S P 921021 D R P 178208 P. i» 

.200120. li. P 0924, 190() Swiss P ;i.29ll I. Grognot, V S P 9(Kj2l9. 

8914.30 H. Lebach, V S P. 90.2823 Aiist P 4.24 74 D R I' 214191 

and Addn. 222.234 Swi.ss P. 4.2913 li I* 27090, 1908 S Penney, L 
S. P. 83.5113. J. Stockhausen, V S. P. 1001881 I- y 9201, 2.20).20. 1911 
Aust. P. 57422, 57428. Swiss P. .201.2.2 i- P 428108 M Callahan. 

• U. S. P. 1091628, 1091027. Iv. P. 24000. 24059, 191.2 L Streeter, D S 

'P. 89254, 1869. L. Baekeland, V. S. P. 9428.22. 942808 Swiss P. 51.211, 

45529. D. R. P. 223714. Aust P. .52291. F. P .280027, and Addn. 1 1028. 
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plastic art is an exceedingly ramified, imitative and bigMy de- 
veloped industry, the products possessing properties superior 
to those of the originals which they are designed to simulate. 

In 1856^ and the following year^ P. B^rard, and in 1859, S. 
Barnwell and A. Rollason^ in England, experimented with the 
“explosive cotton myoV* patented there a few years previously 
by C. F. Schonbein,^ but it remained for Alexander Parkes to 
lay the foundation for our modem celluloid industry, which he 

C. Schraul)c and K. Latidicn, U. S. P. 892899. D, R, P. 180126, Farb. 

, vorm. F. Bayer & Co., U S. P. 924449. K. P. 26317, 1907. F. P. 384425, 
Aust. P. 38(K)3. I). R. P. 201261. Swiss P. 406;]9. W. Cordner, U. S. P. 
654951-2. K, P. 13846, 1899. K. P. 20934, 1899. Aust. P. 3051. Z. 
Okson, Iv. P. 26935, 1911. vSee also E. P. 20404, 1906. F. Lamplough, 
Iv. P. 25240, 1897. U. S. P. 618692. Ver. Glanzstoff Fabr. A.-G., D. R. P. 
208472-3, 235134. Aust. P. 35275, 35269. F. P. 385083, 379935. Swiss 
P. 41554, 41108. li. P. 16495, 27707, 1907. A. Litzler, E. P. 16519, 1906. 
F. Kleinsteuber, E. P. 14335, 1894. D. R. P. 84065, see also D. R. P. 
87673. S. Diesser, I). R. P. 223071. C. Grist, D. R. P. 92086, 111291. 
Aust. P. 2331. li. Meyer-Zimmerli, Aust. P. 30367. D. R. P 188546, 
Swiss P. 405J15. Fclten and Guillcaimc-bahmeyewerke, E. P. 19263, 1908; 
sec also E. P. 5647, 1894; 10248, 1895; 13973, 1900; 2264, 1902; 18251, 26456, 
19(X1: 2066, 1906. W. Best, E. P. 2903, 1910. H. Manissadjian, F. P. 
414679. E. P. 8646, 1910; see W, Merckens and H. Manissadjian, F. P. 
413657. Farb. vorm. F. Bayer & Co., R. P. 18193, 1909. F. P. 408370 and 
Addn. 12469. I. Schofield, E. P. 6764, 1905, C. Hagemann and F. Zimmer- 
mann, li. P. 114,56, 1898. H. Clement, E. P. 10320, 1910. J. Lambert, 
F:. P. 13475, 1905. A. Ryder, E. P. 13188, 1905. E. Mitchell, E. P. 9242, 1905. 
F, Quarmby, E. P. 4419, 1905. A. Grice, E. P. 3763, 1905. G. Brandt, 
E, P. 2895, 1905. C. Smith, E. P. 1851, 1905. J. Aylsworth, F. P. 436192, 
1911. Soc. Petticolin, F. P. 361391. G. Convert, F. P. 421843. P. Prost 
& J. Girard, Bclg P. 239664. G. Koller, Belg. P. 243162. vS. de Medveezky, 
1). R. P. 239733 E. P. 27283, 1910. G. Gerard, E. Garbin and C. Gerard, 
D. R. P. 189971; see also G. Gerard, D. R. P. 185190. Badischc Anilin- 
und Soda-Fabrik, I). R. P. 176474. Aust. P. 32175. J. Basler & Co., Russ. 
P. 14862. 1). R. P. 18,5808. K, Winkler, D. R. P. Anm. W-30564. 0. 
Whitcomb, Can P. 11073, 1880. L. Dobbins, Can. P. 12123, 1880. J. 
Najlar, Can P. 14009, 1882. J. Varley, Can. P. 20726, 1884. F. Greening, 0. 
Peck and T. Potts, Can P. 30807, 1889. A. and S. de Pont, Can. P. 40592, 
1892. C. vShaw. Can. P. 62187, 1899. E. Frown, Can. P. 66548, 1900. 
J. Hindc, Can. P. 77779, 1902. Manhattan Mfg. Co., Can. P. 79695, 79696, 
19fXl. Chcni. Fab. von Heyd n A.-G., Bclg. P. 232475, 1911. A. Wohl, 
Belg. P. 232699, 1911. Comp. Fran?aise dcs Applications de la Cellulose, 
Belg. P, 237056, 1911. Dusseldorfer, Belg. P. 237160, 1911. Caoutchouc 
«r Guttai)crcha Co.. Belg. P. 2,37230, 1911. J. Hartogs, Belg, P. 237471, 
1911. J. Geistdorger, Belg. P. 237872, 1911. A. Hart, Belg. P. 237894. 
S. Courtauld & Co. and S. Napper, Belg. P. 238869, 1911. D. Lance, 
Bclg. P. 244303, 1911. E. P. 28684, 1911; 2354, 6268, 10228, 17069, 
21458, 2.5857, 1912; 1810.5, 23662, 1913; 1223, 9081, 9270, 21002, 1914. 
See also Brit. J. Phot. 1911, S8, 637. 

1. E. P. 607, IR50. 

2. E. P. 1883, 1884, 1857; 639, 1858. 

3. E, P, 945, 1859; 2249, 1860. Chem. News, 1860, 1, 81; Amer. J. 
Pharm. 1859, 32 , 236. 

4. E. P. 11407, 1846. Patent taken out in the name of John Taylor. 
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did in disclosures made first in 185o,‘ and succeeding years.* 
While it is true that he made a distinct commercial failure, his 
Parkesine was the first mcritoriouii attempt at the exploitation 
of what we now designate as the thennoplastic cellulose esters.* 
His ideas were vague and nebulous, and his attempts to induce 
plasticity witli vegetable oils futile, but unwittingly or otherwise, 
he laid down generalizations in his patent descriptions w^hich 
furnished the nucleus around which this art has grown, and was 
the pioneer in the recognition of the usefulness of camphor in 
pyroxylin mixtures. M. Cartwright,* T. Forster,^ and especially • 
J. Lewthwaite,® endeavored to extend the uses of l^arkesine, 
but it appears with but Iktie success. The endeavors of W. 
Thistlewaite,^ M. Mennons,® M. Henry, • J. Maclntosli ami 
G. Rhodes, were apparently equally unfruitful, and all ante- 
dated the work of D. Spill. Up to this time no one appreciated 
the significance of the solvent power of camphor. 

Daniel Spill, of Hackney, England, had been employed with 
I’arkes, and he thought he saw wherein Parkes had failed to suc- 
a'ed. He endeavored to restore the prestige to this indystry, 
but like Parkes, was hampered by Uk) few known suitable sol- 

1. K. V. 2359, 1855. For an account of the life of Alexander I’arkcs 
see Kngineering, 1890, 111, Mining J. 1890, 855 

2. K P. 112.3, 1125, 1856 ; 2675, 1864; 1313, 27.3.3, 3I(W, 1865, 1564, 
l.')92, 2709, 1866; 865. 1695, 1867; 1.36(3, 1614, \m, 98,3, 1881. F ]> OOO.Vl, 
1865; 71871, 76215, 1865, 141257, 1881. Helg P 5.538.3, 1881. See H. 
Parkes, D. R. P. 10210, 1879, abst Diiigl. Poly 1880, 238 , 262; Jahr. Cliem. 
1880, 33 , 1.3G9; Chem. Ztg. 1880, 4 , .584, Wag Jahr 1880, 28 , 835 IJ. S. P. 
26.5337; E. V. 186.5, 1879; F. P. 1.3249,5, 1879, Belg. P. .562.30, 1881. He 
used a solution of camphor in carbon tetrachloride, carl>on bisulfule, or sul- 
furous acid, aided by heat and pressure See also Brit. J. Phot 1865, 12,488. 

3. K. Hornig, N. J. Pharm. 49 , 217; abst Chem Tech. Rep. 1869, 

8 , I, 63. A. Parkes. Chem. News. 1862, 6 . 7,5 Builder 1863, 1(J3 Dent, 
ludztg. 1864, 15; abst. Poly.Centr. 1866, 32 , .5.54; Chem. Teeh. Rep. 1865, 

4 , II, 44; Wag. Jahr. 186.5, 11 , 693. J .Sw Arts. 180.5, 14 , 81. l,ond. J. 
vSei. 22 , 269. Chem News, 1880, 42 , 59. Tech Bl. 1880, 12 , 17.3 Chem. 
Tech. Rep. 1880, 19 , I, 179 Anon. Further (3ewerbeztg. 1868, 79- abst. 
Poly. Centr. 1869, 35 , 207. Kngng. 5 , 6.5 Deut Indztg 1868. No 44; 
Deut. Gewerbeztg. 1889, No. 1; Poly. Centr 1869, 35 , 207, Chem Tech. 
Mitth. 1868-69, 179. Sci. Ainer. Suppl. 1880. 367, .3617. 

4. E. P. 365, 1863. 

5. E. P. 1222, 1868. 

6. E. P. 741, 1868: 1433, 1882. 

7. E. P. 1169. 1856. 

8. E. P. 2775, 1860. 

9. E. P. 1454, 1860. 

10. E. P. 734, 1859, They nitrateil "sawdust of white pine" to produce 
waterproofing compositions. 
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vents. Parkes was obliged to suspend operations in 1867. The 
next year Spill was granted his first patent for a pyroxylin com- 
pound dissolved in alcohol and ether, to which was given the 
name “xylonite.”’ Other patents*'’ followed at frequent intervals 
up to 1S7.*), the result being the incorporation of the British 
Xylonite Co., Ltd., June LI, LS77, when it took over the business 
of D. Spill k Co. The Ilomertori Manufacturing Co., Ltd., was 
established this same year, but in 1879 was amalgamated with 
the British Xylonite Co., and lost its identity. 

Spill came over to the United vStates and founded the American 
Zylonite Co., whose product was known as “zylonite,” and then 
sued the Celluloid Co. for using edmphor and alcohol. Spill 
lost,’* for the courts decided that Parkes and not Spill was the 
original discoverer of the use of camphor and alcohol as a nitro- 
cellulose solvent.’ 

In the United States, J. Cutting, of Boston, in IS.M'’ and 
ISC)!,'* and CL Ray, in 1 S(m,^ disclosed novel methods for the ap- 
plication of nitrocellulose, but especially W. Pierson, of New 
Orleaijs, in 1867,'* described a “plastic to be employed for manu- 
facturing j)urposes generally,” which covered about the same 
ground as Parkes, but Pierson showed a clearer concept of the 
particular nitrocellnloses apjdicable for a given result. Pierson 
was shrewd in that he kept away from castor oil the stumbling 
block of Parkes and Spill. He worked so assiduously on the 

I, I-: P IT.'in, 

u ]•:. p isK). isi;;, \m, . 4102 . isdi), iso, 7S7, ioi7, 
l()2d, 2d4n, l.S7(). 17.40, 1S7.'> 1' S P 01.477. 01478. 07-1.44, 1800. 10117.7, 

1870,1'. 1’ 87400, 1.800,88808, 1870 1{ P 2040, 1.870 was takni out jointly 

with VV' Henley v8ee I) vS|)ill, WaK Jahr 1.877, 23, .484 

.4 I) Spill vs Cvlliiloul Mannfaetnring Co, L. S Circuit Court, 
Snithern Distnet, N V. May 27, 18.80, V S,.P 071.74, 101177 Decider! 
Nov 7, 18.84, V S i‘. 80.^82, 1.70.4.72 Mar 4. 1.8.80, C. S P 1.704.7.4 
Apr 17. 1.8,80, r S P. Kranted Apr. 17. 1870 July 27, 1,880, U. S. Pat. 
Ga/, 1.8.80, 36 , 104.4 

1 ** I'or additional dat.i on wloiutc, see Payer lud. Gcwerbebl, 1871, 
3 , .400, Year Look Pliarm. 1,871, 210, Idiarui J (4), 1 , ,7,77, J. Buchdr. 1887, 
54 , ,870, Liseii Zts 8 , 004, Zts Pap 1 , 724, Iron Age, 39 , No 11; Chem 
Tecli Rep 1.871, 10 , II, 00, S Corbcels P. 2,412, 1.877) made combs of 
xyloidine or noirine Xylonite (cotton xyloidine, xyloinite) should not be 
confounded with xylomth (Chem Tech Rep. 1871, 10 , II, 00) or xylolith 
(A. Brass, F. P. 427.740. 1011, abst J S C I. 101 1, 30 , 1 1 1.8). See also Phot. 
News, 1870, 14 , 008, Brit J. Phot. 1870, 17 , .799, 004. 

7. K. P. 10,4.8, 187)4. 

0. L.vS P.410,77. 1.801. 

7 V. vS. P. 4.8240. 1.807. 

8. V. S. P. 07207, 1807. 
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problem as to result in a nervous breakdown, and ere lie lud re- 
covered the problem had dipped from him and was in other hands. 

The general trend of research ahui;^ this lim- at this time was in 
endeavors 'to fabricate a siieeessful dental plate without the iisf 
of nibber. They all found in working" with castor oil (seeking to 
impart permanent plasticity) that it would “fry out” ami come to 
the surface. C. Seeley' found nitio)(lucosi* to be an ex('ellciit 
high boiling soKeiit, but no one wanted to cxju rimeiit with this 
explosive IkkIv. J. McClelland* and 1. Streeter,' both dentists, 
but working independently, used soheiits. but onh' atmosplieiii' • 
pressure. J. Kendall and R. Trested* laid down gciierali/atioiis 
which hold go(Kl to-day. .Ml seemed to fall into the eiror oi le 
garding castor oil as a soheiit, and working harmoniously w'ith 
pyroxylin, whereas we know that it is a direct precipitant and 
antagonist. 

In ISi;:!, riielaii Colleiidei, ])illiard ball manufacturers 
of New York City, otTered a jiri/e of tui thousand dollars a 
magnificent sum in those days for the patent rights of a proc ess 
of manufacturing ivory billiard balls without the use of solid 
ivory, and as John \V. Hyatt, then a prmtei m Albany, New 
York, had acciuired some experience' m this held as tlu* result of 
previous patents granted to him,’ he set about in larnest to at 
tempt to win that prize. In common with other printc-rs who 
handled type continuallv, the shaip points of the type often 

I. r s I’ i.sns. J S(H' n iauiki> fi; n 

Iu02) patented the use of nitroKiveerol for the sainr purpose- 

2 r vS P IMirnn, P P ■■»;!»;, IsCiS, m wlneli in endeavoimi; 

to make dental plates, iir seeks to oMieoiiie tin tendenev to Idistir l)v the 
application of heat in the preseine of l<»w IxnhiiK point sohents hv the addi 
tion of castor oil, and in 1’ S P 70221. 77.'{tlJ, l.S<i,s (peissue .'1777, .■t77K, 
IStilM he endea\ors to sujiplffnt the castoi dil used hy the hnj;hsh I»v means 
of a vacuum Whereas McClelland einhavorcd to ^et collodion to a hard, 
horny state hy a vacuum. Hyatt succeeded m the opposite direction hy lereat 
pressure. The dependence placed upon (ast<»r oil is clearly shown m Spill's 
U. 8. P 1)74.')4, in which he tries many new solvents, Imt dm-s not reduce the 
amount of casteir oil present In I S P ‘.Hild2, IXtiO. McChlland first 
speaks of “plasticity” as a property of colhKlion AIs<t I S I' ll)r>X2.'k 
I.S70; 143772, 1873, K P 8<>14l. Kfl.Mfi. IKtlU 

3 r. 8 P S822X. 88200. 8!f2r>.3, Hte'i-I, iHfiP He obtained a fiiKitive 

plasticity by distending the pyroxylin by immersion in alcohol, the yielding, 
di.stensible, compressible anii impressible fjuahties evaporating with the al 
cohol * 

4 r 8 P 8<W41, 18(70 

5 V 8 P 314t}l, 1801, 37)1)7)2. 1802, ottaj. 18ii.‘), 707(5.'), 1808,88033, 
88t>34. 80582, 01233, 01234. 01235. 1800. 
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abraded the finger tips, and it was customary to protect them by 
applying a little “liquid cuticle,” this being the name in the trade 
at that time for pharmaceutical collodion. One day, upon going 
to the cupboard for some “cuticle,” the vial was found to have 
been upset, the contents having run out on the shelf and solidi- 
fied, but due to the volatile nature of the then known solvents, 
had pulled itself away from the wood, forming a transparent, 
colorless pellicle. The thought occurred to Hyatt that here was 
a material which possibly might be made to envelop a matrix 
or filler of some kind and thus produce an acceptable billiard ball. 
This incident turned him to experimentation with pyroxylin, 
which was in the fall of 1868. At that time, and until obliged to 
modify his U. vS. P. 91341 of 1869, he was unaware that any prior 
art existed in this field along these lines. Joined in 1869 by his 
brother Isaiah, at that time an editor at Rockford, 111., a syste- 
matic series of experiments was undertaken, in which all the then 
known solvents and solvent combinations were tried but always 
aided by pressure. Hyatt’s earlier patents taught him the value 
of pressure as an adjunct to increasing solubility, either with or 
without the simultaneous application of heat.^ 

lie found that great pressure and heat aided solution, but 
until camphor was tried a non-moldable, non-thermoplastic 
compound always resulted. His precedessors had all used large 
quantities of castor oil to imparl plasticity. Hyatt used none. 

1. J. Hyatt, U. vS. P. 138254, 1873; abst. Amer. Chemist, 1873, 4 , 
79. 204227, 1878. 29G907, 1884; abst. Chem. Tech. Rep, 1884, 23 , I. 
107:Chcin.ZtK. 1884,8,096.11 vS.P. 331241,331242,331713,188,5. E.P.3804, 
1881. F. P. 96708; abst. Bull. Soc. Chim. 1874, 21 , 287; Ber. 1874 , 7 , 1028; 
Wag, Jahr. 1874, 20 , 424 D. R. P. 3392, 1878; abst. Chem. Ind. 1878, 1 , 
384; Dingl. Poly. 1879, 232 , 520. D. R. P. 6902, 1878; alxst. Chem. Ind. 1878, 1 , 
2,5,3. J. Hyatt and C. Burroughs, U. vS. P. 2(H'^29, 1878. J. Hyatt and J. 
Ivvcrding, U. S P. 326119, 1885. J. W. and I. S. Hyatt, U. S. P. 105.338, 
1870 and Re. .5928, 1874; 10469, 10,546, 1884. U.S. P. 13.3229, 1872; 162232, 
1.563,5.3,1874. K. P. 2101, 1870; 3101, 1872. F. P. 90752, 1870. I. Hyatt, 
U. S. P.‘ 275215, 1883. I). R. P. 7104, 1878. Celluloid Co., E. P. 878. 1878. 
Anon., Vcr. u Mitth desnieder-osterr, Gewerbe. Ver. 1870, 13;abst. Poly. Centr. 
1870, 30 , 857. Hahn. Wochenblatt fiir Handel und Gewerbe. 1879, 309; 
Wicck’s Gewerbezt?. 44 , 237. Bayer. Ind. und Gewerbebl. 1879, 11 , 449; 
Sci. Amer. Suppl. 41 , 243. Gewerbebl. Wiirtt. 1891, 43 , 332. Phot. Rev. 
of Rev. 1892, 1 , 239. Uhland’s W. 1899 (1), 13 . 311. J. Clouet, BuU. Soc. 
Rouen, 1877, 36; abst. Dingl. Poly. 1877, 220 , 646. C. Hofmann, Pap. 
Ztg. 1877, 305; abst. pingl. Poly. 1877, 224 , 661. Hyatt Brothers, Dingl. 
Poly, 1877, 224 , 341, 661; abst. Jahr. Chem. 1877, 1223; Pap. Ztg. 1877, 
462; Dingl. Poly. 1877, 225 , 520; 220 , 646. Maschinenb. 1877, 296. Kunst. 
1914, 4 , 177. Newark (New Jersey) Sunday Call, Feb, 7, 1919. Phot. 
News. 1875, 19, 342. 
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, Instead of nitrobenzene and other high-boilers as adjunct dis- 
solving menstrua, he used relatively small amounts of low-boilers 
(alcohol and ether) with camphor, depending upon the combina- 
tion of great heat and pressure as ancillarj^ nitrocellulose solvents.' 

Hyatt made celluloid an economic success, and as the result 
of his initial efforts, aided by his co-workers and extended by a 
myriad of subsequent inventors, the pyroxylin plastics constitute 
to-day one of the most important peac'c-time cellulose nitrate 
industries. The question as to whether Hyatt, in fact, was the 
real inventor has been discussed exhaustively by v. Kerkhoff,* 
E. Worden,* R. Schiipphaiis,* C. Chandler,* L. Baekeland,* C. 

1 The exorbitant prices charKe<l for rub!x‘r plates caused acute ten- 
sion between the dentists of the lan(i and the nibber manufacturers, and the 
former welcomed and tested sladly any pnnluct that appeared to ofTer re- 
lief from the use of vulcani7.e<l rublx'r No doubt attempts of the dentists 
of the country to shake off the rublx'r trust spurred on investigators and in 
this manner contributed in no small measure to the success of the early days 
of celluloid 

In r S P lO.'Vi.TS, the Hyatts abandoned all liquid solvents, and started 
at the solid end of the problem, Ikung m this resixct just the opposite from 
the KiiKlish mventors. Heinj{ practical men and realizing the cost and dis- 
advantages of the large bulk of liquids, and having no preconceived Jdeas 
from familiarity with the literature of the rubject, the mechanical experience 
of J. W. Hyatt was brought into use and this led to the discovery that camphor 
at its melting point under pressure is a direct and energetic cellulose nitrate 
solvent While camphor melts at 175" it liquefies considerably under this 
temperature when subjected to great pressure. The Hyatts made pressure 
do what others tried to accomplish with solvents, and their success lay in 
keeping the ratio of solvent to pyroxylin low. Whereas others dissolved 
pyroxylin in solvents, Hyatts did the reverse and dissolved the solvents 
(camphor and alcohol) m pyroxylin. 

For development of the pyroxylin pla.stic industry in Italy, see V, 
Ravizza, L'industria Chimica, 1908, 7, 25-52, where an estimate of the first 
cost and maintenance expense is given for a plant having a capacity of 800 k. 
of celluloid per day. For Japanese celluloid industry, see Chamber of Comm. 
Jour., f^pt., 1910. 

He commenced the mai^facture of comixwition billiard balls with Os- 
born, Newcomb & Co. of Albany in 1805. In 1868, when experiments with 
pyroxylin-coated balls had given evidence of succe.ss, the Hyatt Manufactur- 
ing Co. was formed, which later was changed to the Albany Billiard Ball Co , 
the latter being in existence at the present time. The Newark, N. J., Sftnday 
News, August 20, 1903, contains a five-column illustrated article on Celluloid 
written by J. H. Stevens. See also "The Celluloid Industries, Cellu- 
loid. Some Information Concerning Its Manufacture." 84 pages, 12mo. 
Newark, N. J., 1885. 

U. S. P. 91341, Hyatt, and U. S. P. 91377, Spill, were both granted June 
16, 1869; "Celluloid" as a trade mark was registered in the U. S. Patent Office 
Jan. 14, 1873, as No 1102, and in 1883, and embracw.evcry article manu- 
factured by the Celluloid Co., even preparations of a liquid character, 
f 2. Zts. ang. Chem. 1914, 27, 383; abst. Kunst. 1914, 4, 292. 

3. J. Ind. Eng. Chem. 1911, 1 436; abst. Kunst. 191 1, 1, 293. 

4. J. Ind. Eng. Chem. 1914, 4 , 440; 1915, 7, 290; abst, C. A, 1914, !• 
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Joyce,* and VanderpoeV and there is no question but what , 
the honor should go to him. On Jan. 2.‘1, 11)14, he was awarded 
in New York the Perkin M^dal as “The Inventor of Celluloid” 
in the broad sense that the pyroxylin plastics made throughout 
the world at the present time are substantially the processes 
inaugurated as the result of his ingenuity and perseverance.® * 

L. Brown opened negotiations with the firm of I). vSpill & 
Co., the result being the i.‘rection of a small factory at Adams, 
Mass., in ISSl S2. The firm was known as the American Zylonite 
Co.*' and was under the technical leadership of G. Mowbray*’ 

2250; 1915, 9, Kunst 1014,4,283 Mon Phot 1881, 20J4 

f) J. Iml Eng. Chein. 1014, 8, 001, J S. C. I 1014, 077; abst 

C. A 1014.8,2044 

0. J. Ind Eng Clicm. 1014, 6 , 00; abst, C. A. 1014, 8 , 1203 

1. J. Ind. Eng. Chem 1011,3,702 

2 J Ind Eng Chem 1014, 6, 101 ; abst. C. A. 1014, 8 , 1203 

3 J. S C. I. 1014, 33 , 227); J. Ind Eng Chem 1014, 8 , 1.5.5; Mel 
Chem Eng. 1014,12, 131, C. A 1014, 8 , 1203; Knnst. 1014, 4 , 171, 27.5. See 
also Dingl Poly. 1877, 224 , 341. Der Tcchniker, 1880, 74, abst Polv 
Notiz 1880, 35 , .53, Chem Centr. 1880, 51 , 3.34 Poly. Notiz. 1870, 
34 , 240, 207, For account of “caniphorless” celluloid sec Newark (N. J ) 
New^ April 23, 1020, p. 4. 

4 Those interested in the legal aspects of the litigation establishing 
the validity of the Hyatt jiatents should con.sult 8.5 Federal Reporter 440, 
07 Fed. Rep 01; 08 F. R 428, 23 F. R 307; 24 F, R 27.5; 24 F R. .587). 2.5 
F R 310, 482; 30 F R.437;3.5F. R 418;28F. R 10.5; 08 F R 01.5,31 F R 
OIM; .34 F R. 324; 44 F. R 81 . 52 F. R 740, 42 K. R. 1.50, .37 F R. 070, 8.5 
F. R. 440, 07 F. R. 01 ; .30 F R. 110, 27 F. R 201 , 2 F R 707, 10 F R 200, 

21 F. R. 031; 22 F. R. 04. Federal Cases, 2.543. V. S. Pat Gaz 18811, 23 , 
1121, U S P 00032 held invalid. V. S Pat Gaz 1886, 38 , 1.3.50 Phot 
News, 1800, 34 , 224. 

5 V S. P. 01377, 0137.8, 0747)4, 1.800, 101 175, 1870, 07454 fairly repre- 
sents the extent of information which the public or anyone else possessed 
at that time on the (piestion of pyroxylin solvents The discovery that 
camphor was a solvent of pyroxyhn without the admixture of a licpiid, al- 
though chemically iiniiortant. was not practically available in the art by 
reason of the danger of explosion of the pyrc^ylin when the compound was 
heated to its melting point His most important American patent is 101 175, 
in which cotton or other vegetable liber or lignine is reduced to a tincly divided 
state, mixed with the aid of mechanical means in a vessel having revolving 
arrns^r beating bars, with a suitable quantity of acid; the acid strained from 
the liber, the product pressed to remove excess of acid, and the pressed mass 
then opened out, washed, drained, and dried The xyloidine is bleached 
directly after the removal of the acids and before removing it from the vat 
by means of any bleaching .solution, making use of alternate stirrings and 
rest. It is dyed after draining and Ijefore pressing, by any fiber-dyeing pro- 
cc.ss, either before or after the solution of the .same in suitable solvents. For 
spreading upon fabrics 1 part of xyloidine is dissolved in from 7) to 12 parts 
of solvent, .strained ‘through a line sieve under pressure, and spread on the 
fabric or surface in a .semi-fluid condition. To reduce it to a nearly dry state ^ 
the strained solution or paste is treated in a closed mixing vessel connected * 
with an exhaust apparatus, the vessel being heated to about 100°. The 
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and J. Kdson,* anci R. Schupphaus.- The firm was al)S()rbc(i by 
the Celluloid Co. in 1S9(). 

About 1<S7<S, J. France, of Pluiiflield, N. J., started work on 
nitrocellulose, his first patent beinjj t>:ranted in ISS.S.'* In ISSl, 
C. Kanouse^ assij^^ned to A. Thalheinier, of Newark, N. J,, his 
pyroxylin patent. Thalheinier work<‘d the Kanouse patent 
under the name of “The Merchants Manufacturing^ Co” and 
the product was called “Pasboseiie.” In ISNl, this company united 
with France to form the “Cellonite Co., ’ the name of the material 
being changed to cellonite. In ISS.) tlie factory removed to 
Arlington, N. J., and the name changed to “pyraliii.” baler this 
plant was ac(juired bv I{ I. du Pont de Nemours Co. I’asbosene, 
cellonite, and pyraliii. are names for pyroxylin ])lastics similar 
to celluloid. 

V. Smith, of Schenectady, N V., was granted a patent in 
Fnglandin IsT.V’ for a pyroxylin plastic, this product being maim 
factured in the Tiiiled vStates. 'I'he first material was used in 
imitation of jewelry, and called “Coralline. Ihe I.ignoid haiicv 
Article Manufacturing Co, once located in Newark, N J ,#and 
aftenvards removed to Newburyport, were the predecessors of 
the present Fiberloid Co. Their tirodml was known as 
bignoid and aftenvards I'lberhud I)aniel and David 
McCaine, of St. Paul, Minn , made billiard balls and other 
solid products, their tiroduct being known as Idberoid Ihe 
V'iscoloid Co., of beominster, Mass, are also pyroxvlin plastic 
artificers, b. Deitz and B. Wayne,'’’ J. and C Sclimeiber." S. 


solvent vapors tliat pass off are eondeiised for reuse , , 

vSpill came personally to the t inted .States .tnd sued the Cilluloid Lo 
for using a mixture of campfi#r and gi.nn alcohol and won Celluloid Co 
then used camphor and wikkI alcohol, .ind Spill sued again At the second 
trial it was ])roven that I\irkes. and not .Spill, was tht first to di serine the 
list' of camphor with alcohols, heme seeond suit was lost to Spill and last 
decision appealed and reversed iSinll \s Celluloid Nlfg k'o , match 
ford C. C H 441 ) Nixonoid is the proelmt of .N'ixon Nitration Works 
(1 r S P 2U4<)()b l<S.S4.abst J A C S IWt.S, 14.') 

1 V. S P .'k^tilOM. 1.S.S7 . . 

2. Sec J Ind luig Chem I'.H."), 7, 2!KI, ahst C A I'.U.), 9, l.I.H) 
Cosmos, IHSo, 2 , 

3. V. S. P 3927114. 

4 U S. P 2747.34. ISHl - 

.5. P' P 2.')13, 187.) vSee T and W Nicholls, K P 2073. J^H82. 

• 0 V. S P 1.3.3000. 1872, abst Amer Chemist, 1872. J, 317 

■ 7. U S. P 2.33.").'>8, 1880; abst. J. A C S 1880, 2, 40.3. 
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Hoggson and G. Pettis,' and J. McClelland,^ did much toward 
formulating this art in its earlier days. 

The first pyroxylin facV)ry erected on the Continent was 
built in Stains, at St. Denis, in 1875, by the "Compagnie Franco- 
Americane,” working the Hyatt patents. By an arrangement 
with this firm, Magnus & Co., of Berlin,® took up the manufac- 
ture for a short while. The first German celluloid factory com- 
menced operations in 1878 at Offenbach-on-the-Main, and is in 
operation at the present time under name of Schreiner & Sievers. 
At a later period, Dobler Bros., of Berlin, followed.'' There the proc- 
esses of A. Vangel,® and of C. Wolf*' were used in a comparatively 
small way. In 1880 the Rheinische Hartgummiwaarenfabrik in 
Mannheim was started. The Gummi- u. Zelluloid fabrik near 
Mannheim, in order to avoid possible danger from fire or explo- 
sion, nitrates and converts at Rhcinau, and prepares the finished 
articles at Neckarau, some twenty miles distant.^ 

In Japan the Sakai Celluloid Co.® has erected a large modem 
plant. In Italy,’ at the present time, it would appear that con- 
siderable progress in manufacture is being made. The “pyrox- 
yleine" produced in 1878 in France'® has expanded until at present" 

1. U.vS. P. 245052, 1881. 

2. U. vS. P. 303107, 1887; abst J. Amer. Chem. vSoc. 1887, 9 , 158. 

3. D. R. P. 8273; abst. Wag. Jahr. 1880, 26 , 835. 

4. For development of celluloid in Germany see Kunst. 1911, 1, 459, 
480: 1912, 2 , 158, 150, 190, 257, 338; 1913, 3 , 20, 38, 59, 110, 290, 334, 357; 
1914, 4 , 79, 257, 1915, 5 , 23, 71, 83. Caoutchouc & Gutta-p. 1915, 12 , 8604; 
abst. C. A. 1015, 9, 1090. Mon. vSci. 1908, 68 , 648. 

5 D. R. P. 7102. 

0. D. R. P. 7860; abst. Wag. Jahr. 1879, 25 , 1154. 

7. The development of celluloid in Germany may be shown by the 
following official trademarks. 475506, 475507, 476715, 478097, 484388, 484390, 
5(H171, 518850, 518910, 519740, 540313, 652857, 559226, 677184, 577590, 
5799M, 584388, 584380. 588779, 588550, 604982; abst. Kunst. 1912, 2 , 359; 
1913, 3 , 120, 220, 279; 1014, 4 , 20, 40, 120, 260^ 1915, 5 , 71. 

8 Chem. Drug. Aug. 20, 1909; abst. J. S. C. T. 1909, 28 , 958. Cham- 
l)er of Comm. J. Sept. 1010. Board of Trade J,, Aug. 3, 1911 ; abst. J. S. C. I. 
1911,30, 1008; C. A. 1912,6,930. J. Ind. Kng. Chem. 1911, 3 , 139. Board 
Trade Sept. 1911, abst. Rev. chim. ind 1912, 244. Kunst. 1913, 221, 248, 
438; 1914, 4 , 105. J. Axtell, J. Ind. Kng. Chem. 1913, 5 , 38; abst. C. A. 
1913, 6 , 698. See J. S. C. I. 1920, 39 , 176-R for a review of the Japanese 
celluloid industry. 

9. V. Ravizza, LTndustria Chimica, 7 , 25; abst. C. A. 1907, 1 , 1322. 

10. Tribouillet and de Basanccle, F. P. 126846, 1878; abst. Mon. Sci. 
1879, 21 , 1032. Credit is due P. B6rard (F. P. 31315, 32264, 32790, 1867; 
35368, 35827, 1858; 41098, 42511, 1859) for early work in this field, as also 
to G. Gerard (F. P. 44902, 1860) and V. Roger and J. Udion (F. P.38214, 
1868; 42210, 1859). 

11. Anon. Chem. Ind. 1910, 33 , 641. 
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^ there are eight factories engaged in celluloid manufacture. 

Pyroxylin Plastic Manufacture. A great many attempts 
have been made from time tb time to enter the field 
of pyroxylin plastic manufacture, as is indicated by the 
following list of names. .Argonite, Alberite/ Apiroid,* 
Boroid,’ Camphoid/ Celluline,®CelluIodine,®CeIlulosine,^ Crystal- 
loid,® Celluloid (Lithoxyle, Phibrolithoid),*Dennat()id,'“Klastozon, 
Exonite/^ Histoloid,‘^ Hyaline,*® Ivogne,*^ Ivoride.'^'j J’arckut,** 
Prostine,*^ PyTOxylid,*®Setoloid,** SatoIite,***Seciirite,*‘ Sternoid,**® 
Steroxylin,®®Suberit,2*Vegetalin,“V'itroloid,“Xylarnilc,”Xylinite,®* 


§ 


1. Alberite is the name given to celluloid used as the handles of brushes 
set in hard rubber, and also knon^ as nibl)erset. 

2. P. Nogues and H. Provetix, K. 1*. d2H().>4. 1902, abst. J. S. C. I. 
1903, 21, 1254. 

3 Electrician 1910, C5, 533. 

4. Camphoid is obtained by dissolving 10 parts of jutrocvllulose in 
400 parts of a solution of camphor in absolute alcohol. 

5. I. Pulvermacher, E. P. 3485, 1881. 

0 U. Marga, E. P. 21470, 1805, abst. J. S. C. 1. 1895, 14, 1007; 1890, 
15, 703, 828. 

7 F. Cadoret and E. Degraide, li. P. 21485, 1892, abst. J. S. C. I. 
1893, 12, 779; Chem. Tech. Kcp. 1894, 33, 1. 141. 

. 8 India Rubbe r World, Jan. 20 and Nov 1,1898. # 

9. C. Stocker, E. P. 10^0, 1887. For ''Celliilide,” .sec A. Tavernier 
and C. Oulman, F. P. 413152, ab.st. J. vS. C. 1. 1910, 29, 10*95. 

10. Dermatoid-Werkc, Paul Meissner, Uipzig. 

11. H. Dover, E. P. 9321, 1905. 

12. Manufactured by Celluloid Co., Newark, N. J. 

13. F. Eckstein, E. P. 14.509, 1889, abst. J. S C. I. 1890, 9 , 838, 954; 
1889, 8, 850. 

14. Deutsche Roll Filin Fabrik, Rcrlin. 

15. E. P. 2312, 1877. 

10. I^s Mondes, 1809, 19, 082; 1871, 26, 371. 

17. P. Prost, E- Michey and P. Cocholat, Belg. P. 170057, 181151. 

IS. E. P. 15349, 1895. 

19. Phot. News, 1898, 40, abst. Jahr Phot uiid Reproiluc tionslechnik, 
1899, 511, Bull, de Phot. Club de Pans, 18*18, 181. 

20 S. Satow, U. S. P. ^24.5975, 1245970, 124.5983, 124.5984, 127.5308, 
1280861, 1280862, 1917, abst. J. S. C. 1. 1918,37, 27A, 009A, 1919, 38, 9A; 
C. A. 1919, 13, 73, 80. E. P. 121141, 1917; abst J. .S C I. 1919, 38,2fJ3A. 
Can. P. 191262, 191263, 1919; abst. C. A 1919, 13, 1028 J. ln<l. Eng. Chcin. 
1917, 8, 913. Sci. Amer. 1918, 118, 191. Jap. P. 29247, 28.307, 1917.* 

21. Peschard and Mestrallet, F. P. 298031, 1900, ab-st. Mon. .Sci, 1901, 


57 , 66 . 

22. 

23. 

24. 

25. 


Dickinson Mfg. Co., Springfield, Mass 

Gewerbl. 1863, 258; abst. Chem. Tech. Rep 1863, 2 , II, 04. 

E. P. 2143. 1902. 

0. Streubel, K. P. 127, 1879; ahst. Mon. Sci. 1880, 1879; J. A. 


C. S. 1880, 2, 103. - . ^ . 

26. Manufactured by Buffalo Transparent Products Co., Buffalo, 


27. As made by the Societe de ChroraoUthie, 1896. 

2k Ann. Kept. H. M. Inspec. Explosives, 1882, 23, 24. 
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Xylonitli/ and Xyloidine.- The Pegamoid of F. Annison® 
and I'. Oliver^ is a pyroxylin similar plastic. Pulverloid 
Marloid,^ and crystalloid Mestrine,*^ Lactite,^ Pyrosa,® Duranoid, 
Crystallatc, Lactroid, Protol, Micaroid, Crinoid, Bonsilate, Kerite, 
Hcvcnoid and Volenitc are names of plastics, the majority of 
which do not contain pyroxylin. 

The general method of pyroxylin manufacture as described 
herein is based on the principles enunciated in the Hyatt® patents. 
Variations from those basic ideas have, of course, been devized 
by many, among which may be mentioned L. Ach,'® A.Azemba* 
Bigon and C. Biliotti,^ A. Bartels, L. Beals. W. Beatty, 
Bonner,'^ I Hisseldorfer Celluloidfabrik Ges.,^® 0. Eberhard,^^ J. 


1 


36 , 7m 
2 . 

24 , 12 .'){) 


M. Hccrcn. Zt*^. Vcr d. Ing. 1871. 149; abst. Poly. Centr. 1871, 
H. StfvcHs, Paper and Pulp, 1905, 10 , 056; abst. J. vS. C. 1. 1905, 


8. r S P .508497. 1898; Ke. 11407, 1895; K. P. 19710, 1891; F. P. 
22.8888. 1892, Belg. P. 101094. 1892; Can. P. 40932, 1894. Publishing, 
Adverti.sing and Trading Syndicate, Can. P. 51149, 51695, 1896 ; 58321, 
1897, .58798, 1898. 


^4 \i 11000. 17747, 1894; lOia’l, 10105, 1890; U. S. P. 578355, 
1897;' 001927, 002797, 1898 For additional information see Farb. Ztg. 
I9t)4 , 40 , 1.59, S Fereuezi, Zls ang. Chem. 1899, 51; Am. Apoth. Z. 1899, 
20 , 98 Bottler, "Practical Applications of Pegamoid,” Am. Apoth. Z. 
1899, 26^ 1, I.efevr.', "Technical Applications of Pegamoid,” Mon. Text. 
Ind 1897, 12 , 077; "Peganioiding,” .Sonne, Chem. Tech. 1898, 16 , No. 24; 
"Applications of Pegamoid in the Textile Industries,” Ind. Text. 1898, 14 . 
91. ’ 


^M>cth. Ztg. 1900, 21 , 75 J. Fischer, Gewerbcbl Wurt. 
1900, 52 , 847. In this connection sec Chem Centr. 1870, 47 , 576; Bull. 
Soc'. (rivnc (8), 3 , 207 Martins, Chem. Tech. Rep 1877, 16 , I, 288, 487. 
pent Ind Ztg 19 , 127. Amat. Phot. 1890, 12 , 2,59. Wag. Jahr. 1896, 
42 , 1008. Sci Amer .Suppl. 1905, No. 24402-8, 59; 1906, 25190-1, 61. 
F P 22528, I9t)7;22280, 19(K 

0 1<: Mestrallet-Petry, F. P. 372018, 1900; W. Massot, Zts. ang. 

Chem l‘H)8, 21 , 840, J. S. C. I. 1907, 26 , 430. 

7 G Convert, F. P .885094. 1903. 

8 A Blanchin, F. P. 304690, 1906; abst. C. A. 1907, 1 2959; Chem. 
Zts I90t>. 5 , .899. 

. ‘1, J Hyatt, J. vStevens and J. Everding, U. .S. P. 296969, 296970, 

1884, abst J A C. S 1,884,6,204. 

10 1) R P. 214902, abst. J. S. C. I. 1909, 28 , 1270. U. S. P. 996191. 

11 F. P. 418009; abst. Kunst. 1911,1, 114. 

12. f: P. 1(X)49. 1915; vSwiss. P. 72634; abst. C. A. 1917, 11 , 90. 
See also C A 1910. 10, 2027. 

18. C S. P. 289428, 289424, 2.39425, 1881. 

14 U. S. P. 11.58901, 1015; abst. C. A. 1916. 10, 275. 

15. U. S P ll.S0iK)2, 1916; abst. C. A. 1916, 10, 1699. 

V • P- Anm. D-2,5590, 1911; abst. Chem. 

Ztg. 1912, 36 , 705 

r r P; J. vS. C. I. 1914. 33 , 343; F. P. 456959; abst. 
J. S. C. I. 1913. 32 , 9.88; R. P. 8008, 1913; abst. J. S. C. I. 1914, 33 , 541. 
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Kdson,’ G. Fretard,* 0. Hagetiiann,^ IIcht,^ Hoj^jbcn,* In- 
ternationale Cellulose -Ester Gcscllschaft/ Kainincr and Rein 
hardt,’ T. Kelly,^ A. KluiKer,’ G.. Roller, J. llerbabny and (). 
Jolles,>"SJIalen,‘U).Kausch,>M.Jalienfeld,>^\dalft,’'(V^Ia^^^^^^ 
& Co.,'^ P. Marino,'® E. Muller,'^ ('». Pelniear, \V. Cimiininj^s and 
W.Meggeson,'’' A.Oetker.'^S Morinmra,*"C. Peterson,"’ A. Rowe, 
R. Schiipphaus,-'' Self Developing Plate Co. and T. Rolas,’^ Henley 
and Spill,''® J. Stevens,*® P. v. Weiniani,*^ \’iiagnat and (laget,*** C. 
Wertheim,*’* and Iv. Zuhl.®“ 

In the typical niamifaeturing jiroeess, the nitrated eellulose 
(usually paper) may be bleached if to 1 h‘ used for transparent 

1 r s. P \m\ * 

2 V P. •lol’.oU. P>12, alM J S C I pll.t, 32, (;()7. C A. Ull.t, 7, 

3074 

3 H P 1 1804. al)sl J S C I !S‘I4. 13, lxo:», U, 4IK 

4 Mon Sci. 1918. (■)), 8, 11, lO.'l .ibst Clum Ziiilt 1919, 90, II. 
297. 

C,as bight, 57, 77. 

0 I) K P 239701. 1910. al)st Clum Znitr 191 1. 82, 1 1, i:.02 

7 I) U P Aiirn K-47321, 191 1 . Addii toD 1< P Antn K 4470<,< 

8 H P .')712. 19ll,al)st C. A 1912,6,2317. 

9. Aust P 28230), 1900 

10. I) K P Anm K-40794, 1911. * 

1 1 S Halcn, Kuiist 1914,4, 30.') 

12, 0 Rausch, Kunst 1911,1, 10, .HO. 131 

13 I<: P l.')0.')7. 1912, I) R. P Amn I.-29100, 1910 Aii^t Appl, 

July 18. 1911 

'14 V .S P 7.3.")278. 190;i. abst J S C I 190.3.22, 1012. H P 10218, 
1902, abst Kunst 191.3. 3, .302. J, .8 C I 1902. 21, 108."). P P .320*991.1902, 
abst J. vS C I 190.3. 22, 1.32. Aust P 140.37.1) K P 140.').')2 

15. I). R P. 8273. abst. Wag Jahr I.S,H0, 26, -S;!."). Dingl Poly 1880, 
235, 408. 

10 Swiss P 48231, abst Kunst 1911,1,73 

17. Iv P 128ti7, 1898, abst J S C 1 I.H9.S. 17, 0)27, 711. 7.3<). 

18 K P 1288.'), 1898, abst JSC! 189.8,17,028.1899.18,728 

19. K P. 400.3, 1913, abst C A 1911. 8 , 2497, sn- also C A. 1914, 

8 , 435. ^ 

20. F. P. 4090()1, 1909, P. 27200, P»t)9, abst J S C I. 1910, 28, 
557. 

21. I'. S. P .3.52097. 1890 

22 H P 21708, 1912; abst J S C I 191.3,32, 1027. 

23. Bcr. 189.3, 28, 078, 1890, 28, 4.32 

24 K. P. 21880, 1907; abst J S C 1 1908, 27, 1081. 

25. K P 91387, 1870 

20. C. vS P. .38,3.317, .389870, 008720, 008727, 00947.3, 010.300, t)l00l.3, 
010953, 012.3.31, 01.3400, 014514 , 0174.30, 021i:{.3, 0214.34, 022290, 022291, 
622292, 022293, 022294. 

27. D. R. P. 27.3882; abst. C. A 191.3, 8 , 378 

28. 1). K P. Anm \^9.371, 1910 

29. Aust. P. 0007, 1899 Addn to Aust P .3.304. 

30. U. vS. P 70088.3, 1902; abst J S C I 1902, 21, 870. U. P. 8072, 
1901; abst. J S. C. I. 1901, 20, 741. 



i()72 


nSCHNOLOGY OF* C^I.I.UW)SB CSTgRS 


sheets/ after which it is pulped to a fine state of subdivision in 
order to insure uniform union with the camphor, which is also 
finely comminuted. Both arc then intimately mixed by grinding, 
as in the processes of J. Hyatt,^ and J. and C. Schmerber and J. 
Arrault,* 0. Chase,* P. Claus, C. Lockwood,® W. McCaine,^ 
H. Parkes,® and L. Pillion.® A stabilizer'® is next incorporated, as 
urea" or some of the other ant-acids as patented by J. Stevens,'® 

C. Claessan,'* E. Rouxeville/* R. Schiipphaus,'® and K. Voigt,'® and 
described in detail elsewhere herein. The pulp is next dehy- 
drated, as according to the methods of J. Hyatt, I. and J. Hyatt, '® 
J. Edson,'® J. France,®® G. Mowbray,®' and H. Werthein.®® 

In the manufacture of pyroxylin plastics, the amount of sol- 
vent (usually alcohol) added to the nitrocellulose is comparatively 
small, and its recovery is seldom attempted. However, in some 
instances the methods of solvent regaining as of C. Claessen,®® 

1. J. S. C. 1. 1891, 10, 571. 

2. U. S. P. 331713. 1885. 

3. U. vS. P. 229477, 1880. 

4. 1). R. P. 26886. 188;i. 

}). 1*:. P. 3072, 1882; abst. J. vS. C. I. 1882, 1, 201. 

6. U. vS. P. 246891. 1881; abst. J. A. C. S. 1881, 3, 166. 

7. U. S. P. 217232, 1879. vSec P. Pflciderer, U. vS. P. ,534968, 1895. 

8. Dcut. Itid Ztg. 1880, 410: abst. Poly. Notiz. 1880, 35, 330. 

9. n. R. P. 49764: abst. Bayer. Ind. und Gewerbebl. 1906, 38, 193. 

10. Photography 1901, 13, 429; Amat. Phot. 1906, 44, 482. 

11. G, Hase, Photographisches J. 1855, 3, 15. 

12. U. S. P. 622293, 1899 : 614514, 1898 ; 612531, 1898 ; 622291, 1899; 

030945, 1899 ; 010.566, 1898; 621433, 1898; 608726, 1898 ; 621434, 1899; 

622290, 1899; 622294, 1899; 621382, 1898; 612067, 1898; 609475. 1898; 

0109.53. 1898 ; 622292, 1899; 626732, 1899 ; 610615, 1898; 630944, 1899; 

613400, 1898. 

13. U. S. P. 617450, 1899 ; 589870, 1897 ; 608727, 1898; D. R. P. 
178133, 1906. 

14. F. P. 393310, 1908: abst. Mon. Sci. 1910, 73, 134, 303. 

15. U. S. P. 514838, 1894. 

16. Zts. ang. Chcin. 1906, 13, 237; abst. Wag. Jahr. 1906, 52, II, 530; 
Jahr. Chcm. 1905-1908, 990. See also Bull. Soc. Franc. Phot. 1900, 15, 
11. 5{>». 

17. U. S. P. 200914, 1878; 265229, 1882; 296967, 296970, 297935, 1884; 
abst.J.A.C.S. 1884,6,2(M. U. S. P. 180133, 1876. See also Celluloid Co., 

D. R. P. 263056; D. R. P. Anm. L-30181, L-30386, 1910. 

18. U. S. P. 133229, 1872; abst. Chem. Ztg. Rep. 1912, 35, 485. 

19. U. S. P. 249600, 1881. 

20. IT vS, P. 393751, 393752, 1888; E. P. 17692, 1888. 

21. U. S. P. 349659, 1886; abst. J. A. C. S. 1886, 8, 238. 

22. F. P. 0268f 1912; abst. Kunst. 1913, 3, 314; C. A. 1913, 7, 3025; 
J. S. C. 1. 1913, 32, 420. Aust. P. Anm. 1755, 1911 

23. D. R. P. 200595, 1917; abst. Chem. Zentr. 1917. 88, II, 581. 
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E. Josephsen^ and H. Schwarz* are applicable. After the 
• moisture has been sufficiently expelled by pressure, the pyroxylin 
is converted into plastic* by heat and pressure, by methods as 
previously indicated, and more specifically by tlic pnx^sses of 
J. Dixon/ J. Kitsee,* P. I^der,* W. McCaine,* A. Olszewski,* 
Soc. A. Olier et Cie.,* J. Stockhausen^® W. Ludovici,” and H. 
Miller.** After completion of conversion by mastication, the 
“raw” plastic is dried or seasoned to remove the balance of vola- 
tile solvent, as according to tlie methods ofIvWiart,'* A. Olszewski,** 
W. McCaine,** W. Grosvenor,'* E. Deiss,*’ and J. Hdson.'* The 
seasoning as conducted by Farl)enfabriken vonu. F, Bayer & 
Co.,** E. Bronnert and T.Scljluml)erger,*® 0. Kberhard,** J. Ivdson,” 
J. Hyatt,** E. Thom, G. Westondarp and C. PiejxT,** h). Wiart,*”^ 
and Convert,** finally results in a product which will not nirl or 
wrinkle in moist air, and w'hich may lx fabricated into the fin- 
ished articles of commerce. Denitration to reduce inflamma- 
bility is not resorted to, although H. Turgard*' and E. Weston*” 

1 V. S. P. 121 1.5K8, 1917; abst. J. S C. I. 1910, 35 , '2Si< 

2. Kanst 1913. 3 , 421 ; abst. C. A 1914, 8, 421 Cf J l)cl|K-ch. 1‘. P. 
4415.')!. 1912. 

3. U. Magra, I). R. P. 85235; abst Wag Jabr IH'90. 42 , KXW.* 

4. U. S. P. 008512, 1898. 

5. U. S. P. 900744, 1908; abst. J. S. C I 1908,27,1220. 

0. U. S. P. 97428.5. 1910; abst C. A !911. 5,794. 

7. U. S. P. 276443, 1883 

8. U. S. P. 280659, 1883. 

9. E.P. 16606, 1911. 

10. E. P.9264, 23630, 1011; abst C A 191.3,7, 1299. I). K. P. 281262, 
1910: Addn. to D. R. P. 2776.53; abst. C A 191.5, 8, 1136, 2008. 

11, D. R P. 170196, I9a5. 

12 U. S. P. 508112, 1893 See al*^) Can. P. 20726, 1884. 

13 E. P. 10198, 1913; abst, J. S C I 1914 , 33 , .594. 

14. U. S. P. 280659, 1883. 

15. U. S. P. 217232, 1879. Daniel and David McCainc, U. .S. P. 
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have (leseribetl methods for so doing. G. Benjamin has advo- 
cated the novel jjrocess of celluloid preparation by means of in- 
tense cold/ but his process has not been commercially established. 

Many other methods’ differing in essentials from that out- 
lined above have been proposed from time to time, the original 
of which should be consulted for details. They include the 
rnetluxls of H. Miller,^ V. Tribouillet and L. Besancele,'* The 
Stains Company, I,. Morane,' b. Ach,** L. Andes, ^ Celluloid 
h'abrik Kirrmeier and vSehever,'* Baldauf Bros.,® S. Barnwell and 
. A. Rollason,"' J. Basler & Co.,'‘ W. Beatty, A. Behai, G. Benja- 
min,''* V. Rerard,"’ T. Best,"’’F.BlythandA.Suthby,'MCBoeck- 
mann,''^ T. Rolas,''' P. Rorrot,-"’ and F. Borrot,*' J. Boycr,-’^ B. 

1 r S P ()770I2. moi.ahsl Mon vSei 1901,57,284 

2 CIr-iii Tirh Rep 1878, 17, II, UXi Cheni Centr 1878, 49, 

.S;5l,lii(l 10 15,802 Pliarm Cnitralli 1870, 21, 105; Poly Noliz 1870, 
34, 240, \m. 35, 10. 18, s.-,, 40, :m. Her 1.S85, 18, 2228 Cheni Tech Re]) 
1870,18,1,110 DiiikI Holy 1880, 235, 20.8, Nciie Rrlin und Erfah. 1870, 
6, 001, 1808, 25, 185. 1008. 35, 128. Am J. Pharm 1870, 51, .825 Bay 
Ind mid ('lewerliehl 1880, 12, .50. Bull Musee, 77, 101 Bay hid uiid 
('•ewerbelil 1.8.85, 17, 227, Bulletin de Rouen, 1884, .52.5 J. C. vS. 1885, 
KHMi Minutes Pharm .Meeting Phila Jan 10, 1880; abst Am J Pharm 
1,8.80, 58, 100 Iron A^ce, 1-8.87, 24, Nr 2() la Nature, 1800, II, 280, 22, 
,870 Hiirsteii. 1.801, 14, 2.57, hid 10, .571 Man Bldr 1801, 23, 270 
('.uiiiini ZtK l.8!)0. 10, 22 C.ew HI Wiirt 1001, 53, 200 Am Mach 
1001, 27, 1105 Te\ Col 100.5, 27, .800 Proc. Anicr Pharm Assoc 26, 
1.50 ('tcu'. ZtK 45, 148, Jiid ZtK. 0.5, Mon vSci 1.882, 24, 000, Orgelb 

7A}i 2,2.55 1‘apier ZtK 5, .812, vSe Am 45, 4.8, Sc Am Suppi 4224, Tech- 
niker 2,71, l02,Tisehl ZIr 7,71. I) R. P 200471 Bay. Ind nnd Gewer- 
bebl 1000.41,811 

8 r. S P .58111.5. 1,80.5 

1 !•: P .50.57, 1878 

5 V V 200.811, 1001 

0 r S P 000101, 1011. 1) R P 211002, 1000, abst J S. C. I 1000, 

28, 1270, Jahr Cheni 1000, 62, .801 

7 Chein Zt^ 1002, 26, 475, abst Jahr. Chem 1902, 55, 1050, Annales 
P'llyg Piibluj et (le Med lej^ale 1,8,80, (O), 12, 275; 16, 470 

,8 DR P Anm C 270.54; abst Chem Zentr. 1010, 90, II, 888. 

0 Au^t P 0712. 1001. 

10 1{ P 2210, 1.800 

11. Helj; P 2010.80. lOOS 

12 ^ H P 1 8822. 1012, abst JSC I. 1018,32,007. 

1.8 HelK P 181.800. 100.5. 

11 ISP 077012. 1001 

15 !•: P 1.8.57, 1.881, abst I S C I 1.88.5,4,0.8,220. 

10 )•: P 15121, 1.884, alKst Ber 1.8.80.19,120. 

17 Bull vSh' Chmi 1.871, ZL, .572, Wag. Jahr. 1874 , 20, 024; Chem. 
Tech Rep 1.871, 13, II, 1.57 

1.8 Dingl Ptilv 1.8.81, 239, 02, abst Chem, Centr 1.881,52,1.54. 

10 r S P 004 18.8, 1010, abst Mon Sci 1011,75,12. 

20 Helg I’ 1,80012. lOlHi. 

21 Belg P 1,80400. 10(H) 

22 Sei Amei. P.UO, 102, ,801 Cosmos, 1010,59, 1.52, 
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Buchstab,’ Celluloid Co,- ‘f Bola^ and vSll 1 V\c‘loj)i:ii; 
Plate Co.,* Clement,^ P. CottielU' L l)es\au\ ainl li Allaire,' 
T. nidier,' K. I duPonl de Xeinours Powdei Co.' 1 )iisseldori'er 
Celluloidfabrik ('f in b. Il/'J IvrtelA'J Franee," P ('.einiain.' ' 
C. Oillet,'* B. (ioldsinith.“ V (ireenin^; and J I'lost.' c' llaKe 
mann andlv Ziminennann.'XS IIalen.‘M{inil lleuser.''‘\\’ llouhen," 
S. HoK^son and (V IVuiv,’" lionben and Wonlldiid^e, ' ] Kitset'."' 
G. Roller, Iv. Beulin^er,-^ M Delpv,"’ PM.ehinann, ■' W landsiy. ’ 
(A Ma),nuis Co.,'-‘' I{. Manter,- ' Manallae and Si|oiirnel.’" 1{ I 
dll Pont de Nemours I’owder Co.'' W Mi'C'aiiu', j MeCIel 

1 I) u V L'n;{'t.s. mos* J s c i i-'O'', 28, il’ji i‘ p 

m,S40*i. 

2 Iv r STM, IST'^ Su-.iIm. P. I' -Mill ISTII, . 11(11 |s7J 

ISP '.«h ph:p III in 

I l«: 1’ KUL'O. ill in 

.) P: P ;P{7(1, I.S,Hi,.il)v| J S P l KSJ. 1, I. VI 
n Aust P l(M.s.P I'lnn. Adiln t.. \iist P j. j'i,; 

7 HelK 1’ iSniMN). IIKM Su .iPo Scm i< 1. M.iti.iv I'nn-, d Pu , 

F i‘ L'linsii. limn 

H I) K P 2<i 2'I.M, I'lIJ. \,is( p ()7h7'. F. P I'llJ Swiss 

P ndl.'lT. 11112 

II F: i’ I7 (h;'i. IIII2. I' P H(.27n. pii2 .il.d P A P'M. 7f I'lTJ, 
J S P I li)!;{, 32, i:pp Kunst p'l.:. 3, 'm h R P \nm I ► 2.Vdn, ini i , 
al)s| Zts aii^; Plu-in ini2. 25, ISS.7 

10 “Du PilluFnd Inddsiru/’ Pup/i,. I'^O'i 

11 F: P 17i;ii2. isms, ,d»st J S P I Isss. 7, sM Ks'i. 8, Idl. . 10,1 

12 IF Ik P iMOTls. isoTl'i. pin.-, 

Id F I’ dM227n, :is 22 .'>n. Innn. ahu l s c l Pins, 27, 211 

II PSP li:,202:,.al)st P \ PM.V9, 2snn 

1.7 r s p 101200. f; p .^ 112 , is.s»i f p isi2r;,p.,!K p ;s7ii 

in r S P n.',7Ad.7. inon Pf k IPthulsoji .md \\ RuiIdhI, I s p 
TJddl I. IlKD II D.m,rs I' i:{;pi.-,',2 PP’O al,st I ,s ( I I '<20, 39, 
4.S.‘PA 

17 Kwiist llin.4, .L’O.alM P A Pil-V 9, Ils 

IS Pap ZlK 1111.7. 40, dOT, .1.7.7. :17'I .d,d P \ Pil.7, 9, P.OO 

III J S P I lSli2. 11, 222. ailst J.dir Plum ls'i2, 45, 2S'in \niri 
(•as J 1SII2, 57, 77 Su al'4ll{ IP riinn . J.dii llum isss, 41, 2s7i 

20 r, S P 24.70.72. ISKI. 

21 F: P Appl 0022 . loin, al, si J S P I 1017. 3S,. 71 

22 r S P 70I.d.77. 1002, alM J S P 1 1002.21,027 
2d IHk P 24dln2. 1012 Huuk P Appl K .70li'i 

24 Kuiist mil. 1, 10 

2.7 Kmist 1014.4, I.7S Pf Knnst 1011.1,201 

20 I). R P 207140, mid, \ S P IIOISOI. I- P T-dOO. mil 

27. r S P OOl.dOO. 1010; al)st J S P I lo|0, 29, S7,7, Hill, 30, 
279, K P. Id002. 1010. al)s( KiinsI loll.l, 171,2.1.7 1 S P I2ddd71. 
1917, abst J S C I 1917, 36, HMM Su also K I.oH. (aimmi ZIk Sappi 
1900, 2, 10 

28. 1) K P 827d.abst Cheni Tech Rep I8S0. 19, I. I7'i 

29. Hlec J 1919, 16,94, absi P A 1019.13,900 
do F. P. 2712.50, moo 

dl K. P 22«2d, 1912, abst J S P I 10 Id. 32, 110.7 
32. U. vS. P. 2172.32, 1879, abst JAPS 1879, 1, d(Mi 
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land/ S. Medveczky/ Nagel/ Schreiner and Sievers/ T. Nicholls 
and W. Nicholls/ M. Ortpiann/ E- Peyrusson/ Rheinische 
Gummi u. Cell. Eabrik/ J. and C. Schmerber and E. Morane/ 
Societe Anonyme Nouvelle L’Oyonnithe/® W. Stevens, “ A. 
Spiller,^® B. Szelinski,*^ 0. Thiele/^ Thommee,'^ V. Tribouillet 
and L. Besancele/* J. Varley,’^ Vincent,'* E. Weston,'® H. 

Wertheim,®'' A. Williams and W. Parkin,®' and W. Zeidler.®® 

• 

Re-working celluloid.®* It often becomes necessary to first 
soften (plasticize) celluloid. The processes of H. Cave-Brown- 
Cave,®^ S. Germain,®* H. Goetter,®* V. Krieg,®^ A. Puschel,®* J. Simon 
and Dfirkheim,®® and G. Thompson*® are applicable for this purpose. 


1. U. S. P. 90700. 90132. 1809. V. P. 80144, 1809. 

2. U. S. P. 1012887, 1911; H. P. 27283, 1910; vSwiss P. 58080; abst. 
Kunst. 1913, 3 , 258. 

3. F. P. 254695, 1896; abst. Mon. Sci. 1897, 50, 21. 

4. N. Krfmd. Erfahr. 1892, 19, 523. 

5. 15. P. 2073, 1882. 

0. K. P. 5280, 19(M; F. P. 342404, 1904; abst. J. vS. C. I. 1901, 23 , 
049; 1905, 24 , 344. 

7 . F. P. 374395, 1900. 

8. D. R. P. 109738, 1899, ab.st. Chem. Centr. 1900, 71 , II, 231. 

9. U. vS. P. 23355)8. 1880; K. P. 4803, 1903. Caout. et guttap. 8, 
478,3, 4801. 5158. 5450, 55:30; abst. C. A. 1911, 5 , 3730. F. P. .324121, 1902; 
abst. J. >S. C. I. 190 : 1 . 22 , 569. 

10. F. P. 465345; abst. Kunst. 1914, 4 , 215. 

11. K. P. 4390, 1908; abst. J. S. C. 1. 1909, 28 , 381. 

12. I). R. P. 247734; abst. Kunst. 1913, 3 , 389; C. A. 1912. 6, 2550; 
Zts. ang. Chem. 1012, 25 , 1748. 

13. N. Krfind. Krfahr. 1908, 35 , 429. 

14. K. P. 13823, 1894 

15. Rev. Tech. 1905, 26, 372. 

16. E. P. 5057, 1878; D. R. P. 6828, 1879; abst. Dingl. Poly. 1880, 235 , 
203; Ind. Blatt, 1879, 365; Wag. Jahr. 1879. 25 , 111; Chem. Tech. Rep. 
1879. 18 , II, 135; Hofman Pap. Ztg. 1879, 738. 

17. U. S. P. 321548, 1885. See also E. R 9205. 1884; D. R. P. 30066, 
1884; F. P. 163102, 1884, Can. P. 20726, 1884. 

18. Bull. Soc. d’Encour. 1881, 238; abst. Wag. Jahr. 1881, 27 , 949. 

19. U. S. P. 264987, 1882. 

2tf E. P. 6268, 1912; abst. J. S. C. I. 1913, 32 , 420. 

21. E. P. 8301, 1901; abst. J. S, C. 1. 1902. 21 , 719. 

22. E. P. 8012. 1885; abst. T. S. C. I. 1885, 4, 609. 

23. Merck’s Report, 1908, 17 , 277; 1910, 19 , 82, 326. 

24. E. P. 22299, 1903; abst. J. S. C. I. 1904, 23 , 909; D. R. P. 178944, 
19(M: abst. C. A. 1907, 1, 1903; Zts. ang. Chem. 1907, 20, 1541; Chem. Zentr. 
1907,70, 1, 917;Jahr. Chem. 1905-1908, 11,993; Wag. Jahr. 1907,53,11,561. 

25. Belg. P. 180720, 1905. 

26. U. S. P. 597144, 1898. 

27. D. R. P. 146432, 1904; abst. Wag. Jahr. 1904, 50, II, 511. 

28. E. P. 18ia5, 1913; abst. C. A. 1915, 9 , 377. 

29. Swiss P. 76546, 1918; abst. C. A. 1918, 12 , 1420. 

30. Brit. Med. J. 1916, II, 801 ; abst. C. A. 1917, 11 , 1300. 



CEULULOSK ESTERS 


2677 


' In the molding or casting* of celluloid articles, depending upon 
their size or configuration, a bew^dering number of inetliods 
have been proposed, principal among which may be noted J. 
Hyatt,* R. Hunt,* H. Miller,* D. Lockwo<Kl,*' M. Davis,® J. Fur- 
man,^ I. Hyatt,® J. Hdson,®F. Fckstein,'®J. Dunlop,** K. Collins,'* 
J. Everding,’* W.Ker,** A.Bacigalupi,*® Baldauf Bros.,*® D. Berry,** 
E. Bluemel,'®J.Br(K'kway,*®G. Bums and D. Chandler, *H). Butin,*' 
W. Carpenter,** J. Chazeile,** Convert** J. Craig, F. Damm,*® 
M. Davis,** J. Denbeigh,*® E. Dent,** M. Dessau,®-’ J. Dixon,®* A. 

1 0. Chase, U. S P. 4^^777, 181)2. Jahr Chcm 1877, SO, 1223; 

Dingl Poly 1877, 225, 520 Oummi Ztg 1800, 14, 10. Photography, 
1002, 14, 31, 521 In this connection st‘e C (trasscT, \i. P 2500, 1870; J. 
r.artrell,H P. 5117, 1870; I. Hyatt, K P 1480, 1881; J Wirth, K P OOtM, 
1880, Iv Dent. K P 10000, 1800, I, Marc. K. P. 340. 1802, P. Reidel, P. 
21100, 1803, G. Littlefield, K. P. 24014, 18tM, S. Learoyil and V. niuemel, 
K P 11700, 1805, C Kott.K P 0737, 1808.0 Hutm. I*. P. 27(K)1, 1808; P. 
Reddaway and M Desau, K P 42,35, 1001; F Germain, Iv P 24205, WOl; 
Ges f Hubcrpressuiig, K. P. 1225, 1002, I). Berry, Iv. P 1377, l!)02, C. 
Mackenzie and Inst. Physical and Political ('.eography Maps, Iv. P 3457. 
1004, H Dover, K P 0321, 1005, F Kkrc and N. Beach, Iv P. 7(H)1, 1800, 
Iv Kempshall, K P 5025, 1800, Iv vSiK-rry, Iv P. .W, 1000; 1, Duchesne. 
Iv. P. 1728. 1881. • 

2 V. S. P. 10.5.338, 1870, 1.522.32, 1801.33, 200014, 2.30701, 1881; 
23fl70.3 . 240078, 2.50084 , 205220, 280745; Re .5028, 10400. HF)-!!). 1874 to 
r vS P. 105.3.38. Iv. P. 3101, 1872. Sec also Z. Bursten, 27 , .3.55 

.3. U. S. P. 1027.52. 1875 

4 U S. P 488.570. 1892, .5134440, 180.5 See also J Stevens, V. S 1’. 
.5.50823, 1800. 

.5. U.S. P. 251200, 1881. 

0 V. S. P. 2,50820, 1.882. 

7 V. S P 282451, 1883, 30.5708, 30078-1, 1887 

8 V. S. P. 27.5210, 1883. I. and J Hyatt, Iv P. 2101, 1870 

0 r S. P 283224, 1883,3-10087, 1.880,3.50108, 1887. 

10. U.vS. P 4.58157, 1801. 

11. K. P. 1008, 1884. 

12. U. S. P. 405874, 1880. 

13. U. vS. P. 286.5.3.5. ISS.'^ 

14. U . S. P. 82078 1 , 1 000 . F. P 30080 1 , 1 000 

15. K. P. 20873, 1011. See also C. Arnold, V. S P 110.5431; abst 
Kunst. 1919, 9 , 137. 

10 Aust. P. 0712, 1002 

17. K. P. 1.377, 1002. 

18. K. P. 17400, 1880. 

10. U.vS. P. 1137.3,5, 1871. 

20. U. S. P. ,597029, 1808. 

21. K. P. 27001, 1898. 

22. U.S. P.237168, 1881; E. P.431, 1881. 

23 F. P. 465250, abst, Kunst. 1914, 4 , 381 . ^ 

24. F. P.335694, 1903. 

25 E P. 21002, 1914; abst. J. vS. C. I. 191,5. W, 1204. 

26. U. S. P. 496399, 1893. 

27. U. S. P. 259826, 1882. 

28. U. S. P. 498206, 1893. 
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Diss.,' 1). Dorset!, ’ I. Duchesne/’ C. Du Puy,^ A. Eichengriin,^ 
P. Ford & vSousand II. Ford," J. France,^ J. Gartell,” H. Gautier,® 
Cies. f. Huberpressunjj,’'* '1'. Gibson,” G. Grasser,’’^ C. Gray,’® H. 
DiUnthner,” C. Hemje and T. Brecht,’^ H. Hinterstoisser,’® J. 
lIoITinan,” C. Huber,"’ F. Hunt,''' M. Hunter and J. Clark, P. 
Hunaeus, ’' C. lies,”’ P. Jager X: Sohne,’^ L. Jannin,^' A. Jarman,-^ 
K. Johnson,"" Iv. Jordan, ’’ Iv Kepper,-" W. Kiliaii,-’® Kohl & Wen- 
genroth,''"A.and F. Kid)e,-’‘ #I . bainy,''* S. Learoyd and E.Bluemel,*^ 
W. l/indsay,” (• Littlefield, "’ J. I,ow and H. vStrecter,^ G. Ludo- 
vici,” N. Ludwig,” IL Lundi and J. McMillan,'’® E- Kempshall,^" 
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W. xMcCuincJ S. MiCurti-r.- J. MoCMhuid.' V. MmT,' W Moii 
tain,'’ E. Muller,*' E, Nickerson,* A Nieiistadl,'' E Oliver, '< klMcrcs,' " 
H. Parker, “ O. IMiilipp,'’ A. Pojh'," N roiils(Ui.'' K. Rausch, 
Rhein, (i. cN' C. luihrik,'” (• Rishel,^ V. R(»yl)icr,"\ vSchulnicis,' ' 
S(aamen^^o and Pasirmic,'" Soc A ( >hcr N- Oo Soc. ‘ k.inelh)^ 
nite,"-’ A. Spalding and Hr(»s,-' K Slandliiss,-' Slcvins,-' 
Stubliiig,-'^ A.Talol)re ;md 1{ Heilrand. * J. 'rh.ilmanii, ’O') \ ilhcis, ’‘' 
Vuagnat and (lagcl,’" C. Weller,” j Wirlh,'' I'rski Cellnlnid 
waren-Eahrik,'^ and k Mare ” • 

Cutting of celluloid. This is doailed in the nieihods .is pub 
lished by J. l{verding,*’ E. Kipper," Soe \'uagnal .ind (kigi'l,** 

Wag Jalii inns, 54 , 1 1. .‘>10 • 

;{<» r s 1’ i2;;7:;:)LMoi7 c.mi v is.v;ji whs 
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loo I, 47 , II. OOtl 
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and C. Smith. ^ In the cleaning, polishing, pumicing and pre- 
serving of celluloid,* made necessary from the fact that when 
the sheets are planed from a block or cake, there appears on the 
surface fine lines caused by the serrations in the edge of the cut- 
ting knife, much ingenuity has been expended. The methods 
in present use are the outcome of the inventions of W. Schmidt,* 
J. Edson,^ W. Zeidler,^ R. Besel,® E. Chappuis,* V. Dunne,* 
W. Homberger,* Kraemer and van Elsberg,^® A. PtischeV^ E. 
Eilienfeld,^* E. Luce,'* P. Meissner, J. Martin,'* P. Pounnier,'* 
Rheinische Gummi and Celluloid Fabrik,'* Kleinmann,'* W. 
Schmidt,'* J. Stevens and W. Wood,*® and W. Zeidler.*' Any sol- 
vent of celluloid makes a good polishing agent, where heat is not used. 

Inlaying metal goods with celluloid (metallic incrusta- 
tions). Beautiful effects may be obtained and articles of useful- 
ness produced. The general methods of celluloid inlaying are 
fully dealt with in the writings of H. Aumont,** G. Abraham,** 

1. K. P. 16861, 1899. 

2. A. Petit, I). R. P. 119127, 1899; 119363, 1900. Amat. Phot. 1891. 
14 , Q 285, A 326, 346. Z. Bursten. 25 , 489. Jahr. Phot. 1906, 20 , 599, 
Araat, Phot, 1904, 39 , 199. Drug. Circ. 1911, 427. N. Krfin. Krf. 1911, 
38 , 138. Bull. Pharm. 1912, 220. Cosmos, 1907, 50 , 166; 1908, 58 , 390; 
Techn. Rundschau; abst, Zahnartzl. Wochenschr; Dental Cosmos, 1915, 
57 , 470. 

3. U. S. P. 465784. 1891. 

4. U. S. P. 221070, 1879 ; 2a3224, 289240, 289242, 2905,5.3, 289239, 
1883; 297770, 1884. 

5. E. P. 8012, 1885; abst. J. S. C. I. 1885, 4 , 609. 

6. F. P. 459187. 

7. K. P. 21.543, 1.S97. 

8. U. S. P. 7.30102, lOai. 

9. Aust. P. 208(M, 1905; E. P. 17232, 1904; abst. J. .S. C. I. 1904. 23 , 
997. F. P, 345405, 1904; abst. J. S. C. I. 1904, 23 , 1234; D. R. P, 16.3912; 
abst. Wag. Jahr. 1905, 51 , II, 570. 

10. F. P. 451398, 1912. 

11. E. P. 18105, 1913. , 

12. E. P. 14483, 1903. U. S. P. 834739; abst. J. S. C. 1. 1900, 25 , 
1143. D. R. P. 182773; abst. J. vS. C. I. 1903, 22 , 694. 

13. F. P. 465274; abst. Kunst. 1914, 4 , .381. 

14. D. R. P. 101868, 1896; abst. Chem. Ccntr. 1899, 70 , 1, 1142. E. P. 
12870, 1896. 

15. F. P. 4,52342, 1912. 

16. F. P. 435417; abst. Kunst. 1912. 2 , 195; J. S. C. I. 1912, 31 , 381. 

17. D. R. P. Anm. R-29264. 

18. Vicrtcljschr. f. Zahn. 126. 

19. U. S. P. 465784, 1891. 

20. 11. S. P. 329093, 1885; see also Stiibling, Gummi-Ztg. IS, 982. 

21. Can. P. 21636, 1885. E. P. 8012, 1885. 

22. U. S. P. 530817, 1894; E. P. 4203, 1894, 

23. E. P. 8826, 1911. 
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La Bellignite,^ V. BlutLgen,* D. Cohen,* 0. Corwin,^ W. Edge,* 
E. Gilmant,* G. and A. Gornitzka,'' E. Grasset and S. Hassmann,* 
Halbach and Bdckraann,® H. Heede,‘«G. Hirst,” J. Hyatt,” J. 
Kaufmann,” Neubauer, Grotte an(f Kalous,” and K. Nickerson.” 

Dyeing of pyroxylin plastics. This is a liighly developed art, ” 
its details being elucidated from the descriptions of A. Alian,”N. 
Hart and R. Bacon,” E. Batonnier and P. Micliel,” R., J. and F. 
Carmichael,*^ L. Dangy,*’ T. Edison,” La Compagnie Francaisedu 
Celluloid,** M. Krause,” E. Stich,**-0. Lange,** F. Uhner,” H. 
Ligny,** Monin,*" F. Nickerson,** C. Spath,*' F. Springmuehl,* 


1. F. P. 402163. 1908 

2. U. vS. P. 293408. 1884. 

3. K. P. 25149. 1910 • 

4. U. S. P. 233076. 1880. 

5. U. S. P. 272032. 2720.33. 1.H83 
0. F. P. 399122. 1908. 

7. K. P.400, 1911 

8. F. P. 401283, 1909. 

9. I). R. P. Anm. 41-54205. l9ll 

10. Bcr. 1892. 25, 822 

11. U. vS. P. 28.5019, 1882. 

12. U, S. P. 119710. 1871. 

13. F. P. 10757, 1911; F. P. 24888<}, 1911; D R. P. 240.501, 240904, 

abst. C. A. 1912, 6, 21.50. . * 

14. Zts. f, Klektrochcm. 1903, 9, 1.53. I). R. P. 1.39447; abst. Wag 
Jahr. 190:i. 4S, I. 2.33. 

15. J. vS. C. I. 1882, L 147. 

16 Ncue. Krfind. Krfahr. 1890, 17, 423; 1892, 15, 494 Chem Centr. 
1893, 64, I, 1099. Bayer Ind. Gcwerbl. 1891, 23, 429; 1893, 25, 212; 1894, 
36. 239. Z. Bursten, 1898. 17, 277. Amat. Photog. 1902, 36, 80 Malcr 
Z 1907, 27, I. Drug Circ 1911, 55, 427, O-IO CeUuloid Ind. 1911, 12, 
4.5; Kunst. 1911, 1, 4.50. Cosmos. 1912, 66, 112. Kunst. 191.5, 5, 60. K. 
Mick.sch, Kunst 1919,5,99,126. 

17. D. R. P. 01044, 1892; abst Wag. Jahr. 1892, 35, 1007; liders Jahr. 
1893, 7, 527. 

18 U, S. P. 23.3851, 1880; Can. P. 12163, 1880. 

19. E. P. 2326, 1880. ^ 

20. E. P. 22095, 1902; abst. J. vS C 1. 1903, 22, 92. 

21 Belg. P. 254893, 191i. See also G and A. Goniiti:ka,h. P.400, 191 1. 

22. U. S. P. 2344.50; abst. C. A. 1917, XI, 200. See also J. Kestner. 
D. R. P. 160378, W 9 g. Jahr. 1905, 51, II, .571. 

23. E. P. 9874, 1886. 

24. E. P. 16913. 1902 

25. Kunst. 1913, 3, 286. 385. 

26. D. R. P. 126734, ^ 

27 E. P. 7629, 1908; abst. J. S. C. I 1909, 28, 109. 

28. F. P. 386846, 1907. . , „ on 

29. F. P. 293199, 1899; abst. Mon Sci. 1001, 57, 30. 

3l! D. R. P,*I^99^i9lTabst. Chem Zentr. 1914,^, \>207 ; C. A 191M, 
1668;Kunst. 1914,4,75. D. R.P. Anm. S’34159, 1911; abst Kunst. 1913,1,340. 

32 Muster Ztg. 1872, No. 20; Poly. Centr. 1872, 827; Wag. Jahr. 

1872, il, 816. 
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E. Stich,' Verein. Kunstseidefabr./^ W. Williams,^ R. Malcolm/ 
British Xylonite Co.,'* and E. Ogawa.*^ 

Forming pyroxylin plastics into sheets^ is one of the more 
important operations in the celluloid industry, and was first 
accomplished liy ])assiiig through heavy rolls, but the edges 
cracked and crazed and otherwise became unmanageable. 
This was afterw^ards replaced by a planing or shaving 
mechanism. Details of this branch are to be found in the 
inventions of J. Hyatt,** *1). Lockwood,'-* A. Abel,'*’ Actien- 
Oesellschaft f. Anilin-Eabrikation," A. Alomliert and J. Bondi- 
venne,'-* B. Atcker,'-' J. Battisand A. Goodell,'^E. Benedictus,'*'’ J. 
Blum,'H^ Blunim,'^ B. Borzykowski.^ J- Bourgeois, E. Nieuviarts 
and V. de Clercq,''* J. Brandenbergcr,*" H. Child,-' E. Curtis, 

E. Duraudo,-'' J. Ivdsoii,*' J. Eield,-' II. Haskell,’*' C. ami J. Hays,*’^ 


1 Kniist 3, 2S(i. .'{U.*). al)s( C A I'.Hl.g, 24.-) 

2 1' V mOK. abst I S C I 28, :]2!) C A 1910, 4, 

llO.lv V 2IM10, l90.X,al)st J S C I 1909, 28, (i27. 

[' S P 9 10’) 10, 19(h) 

4 V S P \m:m, 1920. abst C a 1920,14, 1219 

.’) I) K P 4:1002, abst Clu-ni Tech Hep IMSX, 27, 1, 9.S 

(t Jap P :{:)042, 1919, abst C A 1920,14,2101 

7 Anthony, IMioto Hull bS9(). 21, 29S, Aniat Photon 1X90,12,418, 
1891, 14, 285, :i20, :M0, Meyer Jahr Cheni 1891 , 1, .7 18, Haver Ind C'lewerbl 
1901,33,848 N. I'Tliiul Erfahr 1901, 28, .88, 1902, 29, .718 PhotoK 1901, 
13, 407. Cosmos, 1909, 61, 800 

8 I’ S P 205271, 1878; 199908, 1878 , 27.721.7, 1888 , 27.7210, 188,8, 
;101995, 1884, 199908, 1878,20.5271, 1878. 221070, 1879 

9 V vS P. 20.5880, 1.S78. 

10. K P 7.588, 1918 

11 Aust I’ Anni A-27.70, 1905 1< P 849884, 1904. Iv P 9902, 
1901; abst J S C I 190.5, 24, 248, 8.75 !{ J> 9902, 1904, K P :5498,H-1, 
19(V1, 

12 P P .892781, 1908 

18 I) R. P 11119.5, 1899. abst Mon Sei 1901, 57, 28, Wa^^ Jahi 
19(M), 46, II. .50.5, 

14 Iv P l;i902. 1902 I 

1.5 V S l> l(h).S.812.abst Kunst 191.7, 5, .70 E, P. 40.7881, 1909 

10 P P .'492.870, 1907. 

I*. 58eitel|schr f Zahn 1.897.19,221 

15 I), R, P 2.81424, 1911, abst C A 191.7,9,2108 

19 P P, 4.'44002. 1910 

20 p; P. 27822, 1912. 

21. Haver hid u Geweibcbl 1.8,80, 12, ,80t) 

22. V S P 8.87947, 18.88, .'4,801 10. 1.888 

28 P P 40499.8, 1918 P. P 408149, 191. '4, 

24. U. S P .'4499.87, 1880 277092, 188:4; 2.8:4224, 1.88:4, 290,5r>:4, 188.‘4. 

25. K. P 200821 19(X8; 10010, 1909 

20 r S. P. 98.50a'4. 1909. 

27. r. 8. P. 2.’):4804, 18.82 



IvSTKRs 




E. Hillaby,’ H. Dover,- \\ jaejjer and Son,^ ]\ Janks.' J. Jarvis,*' 

E. Kempshall,'^ E. KipiK*r,' C. Koyl' Ke FaKiiays,* K. Miller,”* 

A. Mittcloclier,” J. Xajlar,’- C. Rosier, '‘Ouenl in, ( ). Sehaninaiiii, 
Celluloid-Fabrik. vSehreiner and Sie\ers,‘'’ C. Seiainen^o,*' H. 
Slade, vSoc. Civile des Fellionles Nonvelles,'“ Triplex Safely (ilass 
Soc. Indnstrielle de Photuf^rapliie,-' C Spath,-'- |. Stevens 
and M. LelTerts,-' L. Ti()rill<>,-‘C. T(M»lell,'-'(i. West,-' /. \V()llT, Iv, 
Silberrnann, J. Silbennann and J. Nlose(mit/.'' 

In the f(jrmation of sheets for balloons, the methods of ' 
H. Dittinar,-'' j. Fields,’" A. Krnnihol/ and K Ransili,'*'* and II. 
vSej^all*' are a])phcable Slftnied eellnloid sheets as a substitute 
for j'lass has had wide application,'’ and main are the pnn'i'sses 
which have been elaborated in this direction Fiincipally ainon^^ 

1 i<: 1’ L’oiL’r.. iiu I, .ihst c \ I'Ud. 10, 'i:,s 

H l<: P s'.ii. I'lii 

.'i Aiisl P (iL’.JO.’), PM. I 

I P Jaiiks, I'lioto Cones ISO.S, 35 , JL’l 

.') J larvis, 1) H P .'.PSP.P ahst Her IS'M . 24 , W.ik' J.ihi isul. 

37 , 117(i 

(i Aiisl P 171.17. I'HM 

7 t S P 2‘i<»SI);y 1.SK4 

K I) R P .ASoOd. al)sl Her l.S'C’. 25 , R. 22'* 

\i P l.')27(i. PMO 

10 iv P 2:»2:>d. I'tPJ 

11 DR P .S2K1,1. I.S!*.*., ahsl Wan I.Mii l.so.y 41 , 10H.S 

12 !•: P IKHD. 1,S.S2 

12 F P 12212.2. I'tlO 

I I Aiisi P .',.S.20.2 

1.') r S P 10071 ll.ahst C A PM2. 5 , 72 

1(1 D R 1’ ()7'.M2. I.S02. al)si Ho l.SO.2. 26 , R. .717 

17 t S P 10.2(17.20. al)si C A P* 12. 6 , .1.22'.* 

IH F: P 2.2IHt2. PMO 

10 F P .2<S-11 12. al)st J S C I loOH, 27 , 171 ; and Addn of July O, 
1007, abst J S C I 1O0.S. 27 , lOSl 

20 1' P l.’).2.S(;. 1012 • 

2! F. P 1,2(K).S(;, PMO 

22 F P 421110, 1010 

2.2 r S P (100821, l.SOS 

21 Swiss P 44228. 1007. 

2.7. F P 12.70. loll Sre also P Pomimer, 1' P 1.2.7117, PMO 

20 K P 11.708, 101.2 

27 F. P 201740, 100.7 

28. F.P 2004,1011 

20 H P 200.82, PK)8, 10010, 1000 

m F P. .28.7.2, 1011,1) K P Amn K 42020, 1000, D R P 2.22180. 
1009, abst C A 1012,6,824 

.21 V ,S P. 12220.21, abst C A 1020, 14 , .24.7 
.22. Chem Tech. Rep 188.7, 24 , I, 171 Camera, 1888 1880. 3 , 10.2 
Photo, Corres 1880. 26 , 177, Anthony Phot Hull 1888, 720 Wdson's 
Photog. Mosaics, 1800, 10, LeMon de la Photog 1801. 30 , 170 
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them may be selected those of Balaguy,^ A. Bardin,® Baumcher & 
Co.,* E. Benedictus,^ R. Hansel,* David,® F. Eckstein,® Fortier,* 
J. Fowler,® H. Fritsch,^® P. Laujorrois,“ S. Goldreich, C. Mc- 
Kerrow and Splinterless Antimist Glass Syndicate,^® J. Harcombe,** 
W. Lyttleton and Triplex Safety Glass Co.,^^ S. de Medvezcky,'* 
Ott Bros.,^® G. Pelmear, W. Cummings and W. Meggeson,^® A. 
Roosevelt,** U. Wolkersdorfer,*® and W. Williams.®® 

The above includes the processes for producing strengthened 
• splinterless, triplex and non-shattering glass. 

Veneering with celluloid. This comprizes covering articles 
with thin celluloid sheets, and causing a permanent union by heat 
and pressure. Such processes are covered by the advances of 
C. Church,®* J. France,®® A. Hafely, J. Redlefsen and C. Happe,®* 
F. Hainker,®^ W. Kiill,®® J. McClelland,®® E. andB. Noa,®® P. Reck- 

1. Ind. Bl. 22, 181. 

2. U. S. P. 1228165; abst. C. A. 1917, 12, 2268; E. P. 9966, 1913; 
Can. P. 169607. 

3. D. R. P. 115728; abst. Wag. Jahr. 1900, 4S, II, 565. 

4. U. S. P. 1098342; abst. C. A. 1914, S, 2611; E. P. 1790, 1910; abst. 
J. S. 0. I. 1910. 29, 818; E. P. 17242. 1910; abst. J. S. C. I. 1910, 29, 1311; 
Kunst, 191 1,1, 92; E. P.10324, 10293, 188.56, 1911; abst. C. A. 1912,6,2828; 
F. P. 4a5881, 1900; F. P. Addn. 14829 to 405881; abst. K:unst. 1912, 2, 235; 
F. P. Addn. 16020 to F. P. 439644; abst. Kunst. 1913, 3, 96; D. R. P. 234150, 
1910; abst. Kunst. 1911, 1, 233; C. A. 1912, 6 , 1828; D. R. P. 236013, 207563, 
1911; abst. Kunst. 1911,1, 117, 277. 

6. E. P. 7954, 1893. 

6. Bull. Soc. Fran. Photo. 1882, 29, 64, 151. 

7. U. S. P. 458167, 1891. 

8. Bull. Soc. Phot. 1881, 27, 151. 

9. U. S. P. 260569, 1882. 

10. E. P. 11836, 1913; abst. C. A. 1914, 9, 3622. 

11. E. P. 4195, 1873. 

12. E. P.111539, 1916; abst. C. A. 1918,12,986. See also E. P. 1790, 
1910. 

13. E. P. 6210, 1913. » 

14. E. P. 15386. 15387, 15388, 1913; abst. C. A. 1915, 9, 137. See 
also E. P. 10293, 1911; 10324, 1911; 17549, 1912; abst. C. A. 1912, 6 , 2828. 
L. Mascart, U. S. P. 1342267, 1342268, 1920; J. S. C. I. 1920, 39, 519-A. 

15. Swiss P. 68686, 1911; Hung. Anm. M-3998, 1910. 

16. Aust. P. 61656, 1911. 

17. E. P, 12885. 1898. 

18. U. S. P. 1210987; abst. C. A. 1917, 12, 693. 

19. D. R. P. 74856, 1894; abst. Zts. ang. Chem. 1894, 7, 472; Jahr. 
Chem. 1894, 47, 1134. 

20. U. S. P. 916516, 1909. 

21. U. S. P. 633306, 635917, 1899. 

22. E. P. 20964, 1899. 

23. U. S. P. 601214, 1898. 

24. D. R. P. Anm. H.63770, 1911. 

26. D. R. P. Anm. K-68706; abst. Kunst. 1915, 5, 84. 

26. U. S. P. 271494, 271495, 271496, 1883. 
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kow,^ A. Smith,*]. Stevens,* J. Stevens and \V. WtKxi,* h. vStrecter,* 
and A. Wyman.* • 

Embossing of celluloid is simply a mechanical pnK'ess, 
taking advantage of the thermoplasticity of the nitrm'cllulose. 
The various phases of plastic embossing are detailed in tlie de- 
scriptions of W. Wood and 0. Gillniore,’ K. All)ert,* 0. Anders 
and C. Elliott,’ G. Bermig,‘® W. Grighatn," L. Bnm.’^CaiMnaineil: 
von Hertling,”* L. Gillrath,** A. Hart,** C. Heaton,’® L. Janjiin,'^ 
J. Jarvis,’* M. Krause,” C. Mackenzie, and The Institute of Phys- 
ical and Political (k*ography,*° F. Nickerson,*' C. vSmith,** Six'. 
Vuagnat and Gaget,** F. Warlich,** H. Widmer,*^ Whiteliouse,** 
and F. Lundi and J. McMillan.** 

In open .seam coverings manufacture, the methods of H. 
Dover,** T. Kays, W. Halsey,*® A. Lechler,*" J. kobiiKson,*' and 

27. D. R. P. 124864, 1001, ’ 

1. U. S. P. 1007973. 1911; abst C A 1912, S, 303. 

2. K. P. 16247. 1899. 

3. U. S. P. 626732, 630944. 6301415, 1899. • 

4. Chem. Tech. Rep. 1885, 24 , II, 101, V. S P 3290<.)3, 188.5; J. A. 
C. S. 1884. 7 , 2,53. 

5. r. S. P. 88228, 1869. 

6. U. S. P. 892702, 1908. 

7. U.S. P.421,367. 1890; Re- 11074. 

8. E. P. 1,503. 188,5. 

9. E. P. 17012, 1890. 

10. D. R. P. 277049; abst. C. A. 1915, S, 099. 

11. U. S. P. 233973, 247477. 1880. 

12. F. P. 457066; F. P. Addn. 17.576, Kunst. 1914, 4 , .38, 

13. D. R. P, 89872. 189,5; Chem. Centr. 1897, 6S, I, 1(H)8. 

14. D. R. P. 162340. 

15. E. P. 5065. 1888. 

16. E. P. 1396. 1888. 

17. E. P. 1422, 1879; D.^R. P. 14892, 1888. 

18. U. S, P. 417727, 188^ 

19. E. P. 6913, 1902 

20. E. P. 4457, 1904. 

21. J.S.C. I 1882,1,147. 

22. E. P. 1861. 1905. 

23. F. P. 412710; D. R. P. 23,5814. 

24. E. P. 376. 1891. 

25. E. P. 16149. 1914. _ 

26. Gendo. 1903, 42 , 2,52. Graph Mitt. Ht03. 22 , 28. Celluloid 
Jnd. 1909, 24 , 102. Sci. Am. 14 , 16. 

27. Can. P. 185724, 1918. See also F.Northrup, r./>. P. 1158830; abrt. 
Kunst. 1919, f, 125, 

. 28. E. P. 9321, 1906. 

' 29. U. S. P. 214666, 1879. 

30. U. S. P. 343623, 1886. 

31. U. S. P. 607416, 607416, 1898. 
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American Linseed Co.,' are the processes primarily used. 

In lining hollow articles \v\ih. plastic, W. Eckersley,^ R. Hof- 
mann,'' F. Jones and J. Jarvis,^ R. Kieserling,^ M. Lefferts,® 
1 ). Lockwood,^ P. Meyer,** C. Jenkins," A. Parkes,'® Soc. Anon, 
le Carbone," vSoc. A. Olier & Co.,'“ E. Thomas and J. Bonavita,'^ 
and C. Thurber," are applicable. Celluloid martingale, poultry 
and other hollow rings are manufactured according to the methods 
of IL Kipper"' and W. Chisholm.'® 

'Hie coatirifi of small articles ivith celluloid, either for pro- 
tective purposes or having in min(J enhancing their beauty or 
usefulness is in the hands of a large number of relatively small 
firms, in contradistinction to those who produce the plastic. This 
art is founded upon, and has been developed from the disclosures 
of J. Hyatt," Bluemel,'** E. Kipper,'" J. France,-® J. McClelland,’-" 
C. 'riiurber,-- J. Adler,-' H. Baker,’*''' P.Basiaux,’-'*' P.Berard,"" A.Bib- 
erfeld,’" IL Bluniel,’-® F. Capitain and J. Bernard,-" Capt. Butaut,"® 

#1 K. 1’ iirna.'), mis 

2 1-: 1’ Ui!12l. IHUS 

1) R. I’ (;K;t()l,al)sl Was Jahr ISO.'}. 39 , 1 1 IS 

4 r. s. V siisr/.M. iss: 

A r s. 1* :)n."):ii)2. isua 
(i r s V. 2si.->2n, \m 
7. V s V 2:)i2:)S. issi 
s ]■: V 11102 

0 !•: r looo. 

10 1-: i‘ so.'). IS07 

11 F V ;{210r)l. 1002. abst J S C I 1003, 22 , 20S 

12. F R 1.3147)7). 1010 vStr K Hams. Can P. 1070.')3, 1020 

13 F: P 11003. 1000. abst J S C I 1001.20,741. 

14 V S P 000.330. 000.331, 1001. 

l.'», V S P 27)I2.A.S. 2.')12.')0, 1SS1;200S02, 1SS4. 

10 Iv P 2.S0S4. 1011 

17 II vS P 202411. 1S7S, 232037, 1)^0, 2S074.A, 1SS3. J. and I. 
Hvalt, F S P 133220, l<S72 J Hvalt and C Burroughs, U vS. P 204220, 
1S7S 

fS Iv P. 17400. l.S<S0 

10 1 1 S. P .3.3.3400. 1S.S,A 

20 V. S. 32SS4.3. 1SS,A. 430.")20. ISOO. 

21, F vS P. 271404, 27l40.'i. 10.')S23, 1,S70. 

22 F S P 000.330, 1001 

23 F. S P. 1147(H}0. lOl.A. 

24. F vS P. 13007)50. abst C. A 1010, 13 , 102tl. 

25, Belg, P 108003. 101X3. 

20. K. P 030; 187)8 

27 D. R P. 1.A738.3, 1002, 1.38012. 158013, 1004; abst. J. S. C. I. 1905, 
24 , 7.34, 

28 K P 17400, 1880, abst. J. S. C. I. 1800, 9 , 522 
20. Dingl. Poly. 1880, 261 , 354. 

30. Dingl. Poly. 1887, 266 , 480; Ann. Tnd. 1887, 515. 

f 
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W. Carpenter,' M. Cliazelles,* C. Church,^ I). Cdlieii,* ]{. Deiss/’ 
'^W. Deutsch and C. Kaiumst^." J. Ihinlcavv,' II. iMiikler vV 

Co.,* E. Geiss,'" A Gerspacher," A. (iray,’' A. (irottc and I' 
Kalous,” H. OuciitlKT," H. Haskcll> W. lUntzv,'" J. Il.r/,'' Iv 
Hesse," K. Kempshall," I!. W. Kiill,-' N. I.eW.pticl, - | 

I^wthwaitc,” II. Lie]xT,*\|. Lizotle,"' D.EockucxHl,-’'’ Iv I.okesi li 
Son,'^ Manhattan Mfj;. Co.,*’' Moll tS: Co 1‘. Olnrr,'" ti. Piirr,'' 
A. Pope,^' Publishin^^ AdvertisiiiK & 'I'radin^ Sviiduato, (i 
sSchrcck,®^ Soi'. Anon. “Le Carl>one,”‘'' I^ h'. Anon ka CVlloj>lianr. 
E. Stoefler,'" P. Thomsen, J. Lnii and \V. Van Dam,''' R. Tresled, ' 


1 

r S P 2.51110. l.Sf<1.2.53.HlO 



2 

J* P lOO.'rf), l!Mi;i • 




Can P .5.H402. I.S07. T S P 0.3.5017, l.snO 


•J 

1<: P 2.5110, 1010 




IUIk P UWK.35>, 100.3 



(i 

r S P 2:1.300-1. IK.S0 



7 

H. P. 18.32.5, 1008 



S 

Iv p 28.301, ion 



n. 

C A 101.5. 9 , 1.308 



10. 

Bclg P 1088.30. 1003 



11. 

Aust P. :i0008, 1000. 



IL’ 

Bcr. 1800, 29 , 742 



i:i 

Aust P 04.5.5, 1001 


t 

M 

K P 42.514.5. 1) K P 2.3.5I()0. 

1010, Swiss i‘ .5.5 

no. Ausi p 

Anm lOll.Aust P A-l 410, alM Kunst l!»l 1, 1 , 270, 

:io7, 1012 , 2 , 

41."). 400 




lO. 

r S P 0.3.500.3, 1000, abst C A 

lOlO, 4 , 00 


10 

Iv 1*. 447, 101.3 



17. 

Iv. P 7.58, 1807 



IK 

Iv p. io7(xs. ion 



10. 

r S. P 80,5470, 100.5, 



20. 

r. S. P. 1148008, 101.5 



21 

D R P 280771, 1014, abst C. 

\ 1010, 10 , 1700, 

CliLUi. i^LUtr, 

1015, 86 

11, 774 



22 

V. vS P .377044, 1.S88. 



2K. 

r. S. P. ia3200, 1870 



24. 

Iv P 11020, 100.5 



2.5. 

r S P. 017027, lOOiU 



20. 

V. S P. 20.5880, 1878, 2.51200, 1.881 


27. 

Aust P. 7.574, 1002. 



2K. 

Can P. 70000. 100.3 



20, 

1) R P 20.50.50. 1012, abst Kunst 

imi,4,.30 


:i(). 

Iv. P. 4411, 18(40 



:ii 

Iv. P. 287.50, 1007, abst J S C I 

l!t08. 27 , 1220 


;i2 

Belg P. i;{0040. 1807. 




Swiss P. 1.5442, I. 807 

1(»)0, 50 , II, .500 


:i4 

D R P 2200(K), abst. Wag Jalir 


3.5 

Bt4K P. 10.3.'>.50. 1002 



.30. 

Swiss P 00208, F P 4.580.38, AOdn 

IKS 1.3, abst jCunst 

10 i. 5, 5,20.3. 

37. 

V, S P 07.54.51, 1001. 


38. 

K P. 8880. 101.3, abst. C. A 1011, 

S, .340.5 


30. 

U. S. P. 2:34828, 1880. 
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P. and C. Whalen, * M. Winkelstroter,* A. Wyman,* and W. 25eidler.* 
Extrusion of plastic rods and tubes, compressible, seam- 
less receptacles, capsules and ring stoppers, has reached a high 
degree of perfection. The art to date is exemplified in the proc- 
esses of I. and J. Hyatt,*^ W. Carpenter,® J. Edson,^ A. Olszewski,* 
G. Gillmore,® J. Ward,*® Smith and Grasser,** F. Jones and J. 
Jarvis,** C. Thurbur,** H. Barrett,*® E. Bluemel,*® Bonnand 
Bros.,*® A. Bowley,** H. Braun,'*C. Cagniard,*® A. deCoetlogon,*® 
Conklin,** G. Converf,** L. Corvol,** A. and S. de Pont,*® F. 
Domptet,*® H. Dover,*® E. Engels,** Florence Mfg. Co.,** E. Ger- 
spacher,*® G. Gilmore,*® H.Giinthner,** Verein. Gelatine Gelatoid- 
folien and Flitterfabriken Akt.-Gos.,®* J. Hall,*® W. Halsey,*® 
Schenke and Engelmann,*® F. Jones and J. Jarvis,*® Kleinmann- 

1. E. P. 8022. 1909. 

2. K. P. 20197, 1895. 

3. U. vS. P. 892702, 1908. vSee also F. Reddaway, K. P. 4235, 1901. 

4. Can. P. 3a397, 1892. 

5. U. S. P. 133229, 1872; 204228, 1878. 

6. U. vS. P. 219218, 1878; 237168, 1881. 

7. U. vS. P. 277694, 1883; 350049, 1886. 

8. U. S. P. 280659, 278667, 1883. 

.9. U. vS. P. 655706. 

10. U. S. P. 439451, 1890. 

11. U. S. P. 178479, 1876. 

12. U. vS. P. 368501, 1887. 

13. U. S. P. 669330, 669331, 1901. 

14. U. S. P. 281332, 281333, 188,3. K. P. 51,54, 1881; D. R. P. 22835, 
1882; F. P. 147499, 1882; Ital. P. 15031. See also Anthony Photo. Bull. 
1890, 21 , 420; Amat. Phot. 1898, 28 , 998. 

15. K. P. 17496, 1889. 

16. F. P.436895, 1911. 

17. K. P. 23570, 1911. 

18. K. P. 289, 1913. 

19. F. P. 363012, 1906. 

20. Chem. Tech. Rep. 1892, 31 , 1, 127; D. R. P. 61044, 1892. 

21. U. S. P. 767632, 1904. 

22. F. P. 332021, 1903. 

23. F. P. 447826, 1912. 

24. K. P. 3652, 1895. 

25. F. P. 342315, 1904. 

*26. E. P. 20920, 1911; abst. Kunst. 1912, 2 , 476. 

27. U. S. P. 82511,5, 825116, 1906; D. R. P. 171704, 1905. 

28. E. P. 22125, 1896. 

29. E. P.1,5286, 1911;abst. Kunst. 1913, 3 , 138. Aust. P. 50686. 

30. U. S. P. 6,55706, 1900. 

31. E. P. 1521, 1911. 

32. E. P. 11599, 1900. 

33. U. vS. P. 1000598; abst. Kunst. 1913, 3, 467. 

,34. U. S. P. 224682, 1880. 

35. D. R. P. 96800, 1896; abst. Chem. Centr. 1898, 88 , 11. 463; Wag. 
Jahr. 1898, 44 , 1197. 

36. U. S. P. 368591, 1887. 
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, Bros.,' F. Koch,* L. Kuntz and A. Rosenthal,* W. Lindsay,* 
Lithoid-Waarenfabr.,* M. Lloyd and Curtis' Harvey,*' J. 
McComb,^ P. Meyer,* M. SchalLJ O. Kausoh,'*' V. Montain," 
J., W. and J. R. Morton, '2 S. Newton,'* Kohl and Wcn^Tiiroth,'* 
Soc. A. Olier & Co.,'^ H. l'asehke,‘Hi Peltii'olin.'M,. Pink.'Mi. 
Preston,'* F. Reddaway and M. Dessau,-" Rheinisohetiumini and 
Celluloidfabrik,*' J. Robinson,-* W. Sargent,*’* St'henke and Kngel- 
niann,** Schreiner and Sievers,*'*' R. St‘hue])phau‘',** J. Snyder, 
vSoc. Anon. Nouvelle ‘‘L’Oyonnithe,’'-* Soc'. Anon. IVtitc'ollin,’'* 
B. Sohlmann,*" K. Standfuss,'" K. vStolTels and |. Sprenkel,** V erein. 
GlanzslofT-Fabr..** G. West.** L. Witte.*'' aiul J. Ward.** 

1 I) K. P 22:>74‘». HUO. Jpst Kmist l'.»l 1. 1, .r) 

2 Aust 1' iiHK) I) R 1* i.'wood 

;{ K p mX), ISP.') 

4 r s 1‘ ias7272. IP 12 

.*) I) R P ♦J.S.SOl.ahst Chnn Tirli Rri) ISP.I, J2, I, N) 

() H V 277IK). IPIO 
7 !•: P I.VtXO, P.MIS 

5 Iv. P. .TOi. 1P02 

P Kimst IPII. 1, HI 
10 Kunst. IPKI. 3, .m 
11. K. P 4.')S02;i, 1PI;{ 

12 K. P 2:{.')II. I.SW 

i;i r. s p 2 Xit\XK 1 K.S 2 , 

14 1) R P 172022. ahst \V:ig Jalir l\m, 52, 11, P.»2, r>27, Jalir 

Chc-in. IPOA-IPOH, II. I.'MK 

15 P. P 4;i,>m IPII 

10 r. S. P II.’llXOO, ahst C A. IPl.'., 9, 1227. 

17 r. S. P P77;i2(5, IPIO. I) R P 2\im 

IS K P ;10I2. 1PI2 Aust Aiini A 12l»), IP12.ahst Kunst 1PI2,2,;{5P. 
IP. V S P PSS,'1S4 

20 Iv. P 42:i5, IPO I 

21 I) R P. 10().SO-1. ISPS, ahst Cluin Cciilr IP(K), II, I. 040, Wag. 
Jahr IPOS, 54, 1 1,. 520 D.K P Anni R :U)27:i. IP12.uhsl Kunst lPi:i,l, ISO 

22 r. S P 00741.'), 007410, 1S!1S 
2,1 r. S. P. 27(W42, iss:{ 

24. I). R. P ttOSOO. lS<tS, ahst Wag Jahr ISPS, 44, I1P7. 

25. I). R. P. Xm, 0t7I7, StMWI. iWMi. ahst, Wag Jahr. ISPl, 17, 
1170, 18P6. 42, 1007, Chem Tech Re|) 1SP2, 31, II, S7. 1S%, 35, S4, Her. 
ISPl 21, 113, ISIMI. 29, .525 

20. J Soc Dyers. Col. 1P07, 23, 174. ahst J S C I 1P07, 21, .'IS.'X 

27. H. P. 17147, 1012. 

28. F. P. 40.5.570, 1P1.3. 

2P. D. R P. 211.3SS, al)st. Wag. Jahr IPOP, 55, II, 

30. E. P. lOSlO. 1013 

31. D.R P HK)001.ab.st. Wag Jahr. llKj7,53,IL.501. 

32. E. P. 488.5, 1912. 

33. E. P. 100031, 1915. 

34. E. P. 11598, 1913; D. R. P. 2801%, 1912; lihst. Kunst. 1914, 4, 
380 384 

35. ’ Aust. P. 14741, 1903 

36. U. S. P. 439451, 1890. 
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In the waterproofing of paper, cardboard and other recep- 
tacles, as pitchers, the methods of M. Lefferts^ and A. Hollands 
and A. Laundy^ are applicate. 

Inlaying of celluloid with pigment colors* as by the 
methods of F. Nickerson, M. Lefferts,^ E. Street,* and the mount- 
ing of ornamental stones in a plastic matrix according to V. 
Montain,* vSoc. Anon. Petitcollin,^ and M. Brown,® constitute fields 
of celluloid usefulness. WJiere metals — either as one piece or in 
a finely divided condition— are embedded in plastic, the direc- 
tions as laid down by V. Bliithgen,® R. Gaube,*® W. Gorman, “ 
H. GUnthner,’^ M. Hinzelmann,’* C. Josz,^^ J. Kaufmann,“ M. 
Meric,'® L. Schwob and G. Dilette,'’ S6c. des Brevets San-Claudiens 
cn Commandite Chauvigney &Co.,'® Soc. Anon. Nouvelle TOyon- 
iiithe,'® and J. TroneP® may be followed. 

The deposition of precious metals upon a yielding base has 
long engaged the attention of investigators, and the incrusta- 
tion of gold and silver in celluloid may be so manipulated as to 
produce very pleasing and useful effects. The modus operandi 
has been described by H. Barnes,^' C. Blacklidge,*^ J. Daly,^* A. 
Neubauer, R. Grottc and F. Kalous,®^ L. Schwob and G. Dilette,“ 

1. U. vS. P. 219279, 1879. 

2. E. P. 29052, 1900. 

3. J. S. C. I. 1882, 1 , 147. 

4. U. S. P. 235954, 1880. 

6. U. a P. 730514. 

6. F. P. 467700, 1914. 

7. F. P. 361391, 1905. - 

8. U. a P. 714447, 1902. 

9. E P. 4589, 18^. In this connection see Cosmos, 1909, 59 , 614. 
0. Parkert, Kunst. 1919, 9 , 97. 

10. F. P. 362424, 1906. 

11. U. a P. 1008029, 1911; abst. Kunst. 1912, 2, 135. 

12. F. P.425145, 1911. 

13. H. P. 7386. 1897. 

14. E. P. 11344, 1889. 

U. a P. 1024203, 1912; abst. C. A. 1912, 6, 1663; F. P. 428886; 
abst. Kunst. 1911, 1 , 457; D. R. P. 240501, 1910; Addn. 2409W, 1911; abst. 
C. A. 1912, 8, 2150. 

16. F. P.448616, 1911, 

17. F. P. 359001, 364559; abst. J. S. C. 1. 1906, 25 , 323. 

18. F. P. 476934, 1914. 

19. F. P. 458002, 1913; abst. C. A. 1914, 8, 2230. 

20. E. P. 11717, 1913. 

21. U. a P. 348183, 1886. 

22. U. a P. 799218, 1905. 

23. U. S. P. 306468, 1884. 

24. F. P. 304804, 1900; abst. Mon. Sci. 1902, 58 , 44; D. R. P. 139447; 
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Soc. Anon. Petitcollin,* N. Hart and R. Bacon,* and Compaigiie 
francaise de Celluloid.* The ornamenting processes of K. Han- 
zelter,* A. Unruh,'^ H. Kritsch* and* J. Kestner/ are interesting 
in this connection. 

In pyroxylin plastic (as distinguished from cellulose nitrate) 
adhesives, cements, lacquers and similar tlowable solutions, ad- 
vancement has been made in many directions. This progress is 
revealed in the methcxls proposed by* “Ago” U*derkitt Induslrie- 
Cies.,* W. Allx'r,''* And4s," K. Annison,’* 1). Bachrach,'* A. Biltz,‘* 
M. Bottler,'* J. Bourumeau,'* T. Brecht,'^ J. Bernard,'* A. Chau- 
mat,'*). Cheetham andT. Southwortli,*® Cleminson Klectric Lamp 

abst. Fort, der Klcktrotechnik, ftXKL 17, 4.52, Buyer. Ind. (iewerbi, llHM, 
S€, 143. 

25. F. P. 304.5.50, 1900, abst J S C. I. 1900, 25, 900. 

1. F. P. 424077, 1910. 

2. E. P. 1880. See also Cosmos, 1908, 5S, 014 

3. U. vS. P 370.540; F. P. 177524; Belg P 74802; Ital P. Si'pt 30, 
1880; Aust. Hung. P. Nov. 4, 1880; Span P. Nov. 1.3, 1880; abst. Mon. 
.Se'i 1887,29,508. 

4 E. P. 24721, 1890. 

5. Kunst. 1913, 3, 403. In this connection see 1). R. P 1202-40, 
1901; abst. Wag. Jahr. 1901, 47, II, 010. Sec also Williams, Australiiin P. 
Appl, 4216, 19a5. • 

0. E. P. 11830, 1913. 

7. 1). R. P. 155117; abst. Wag. Jahr. 19(M, 50, 11, .512, Julit, Chem, 
1904, 57, 1168. 

8. Photo Corres. 1890, 27, .580 Mon. I'hot 1890, 29, 170. Buyer. 

Ind. Gcwerbl. 1891, 23, 489, 1892, 24, .3.50, 1894, 25, 392 Amat Photog. 
1893, 11, 111; 1897. 26, 306; 1902, 36, 460; 1910, ^ .347, 1912, 55, 323, 347, 
490; 1912, 56, 75; 191.5, 61, 187. Am. J. Phot 1892, 13, 84. Photography, 
1894, 6, .320, 1900, 12, 473, 1901, 13, .31,5, 86.5, 191.5, 40, .390. Anthony 
Photo. Bull. 1894, 25, 35(1. Gummi. Ztg. 1894, No 1 1 Hellios lllustrc, 
1894-1895, 5, 28,5 Amcr. Apolh. Ztg. 1897, U, 87, 1901, 22, 121 Erfind. 
Krfahr. 1901, 28, 350. Schweizer Graph. Mitth 1902, No 24. Photo. 
Monthly, 1908, 15, 123. Dental Cosmos. 191.3, 55, 7.52. Brit. J. Photog. 
1892, 38, 1 15. Jahr Phot. 1914, 28, 504 IJllman, 5, 337. D. K. P. 10.3(M2; 
Baugcw Z. 1899, 246. D. R. P. 283304. 191,5; abst. Zts. Chem. Ind. 

Koll. 191.5, 16, 180. • 

9. E. P, 4016, 1913; D. R. P. 270061, 1914; abst. Zts. Chem. Ind. 

Koll. 1914, 15, 2a5; Chem. Zentr. 1914, 85, II. 447, Kunst. 1914, 4, .393; 
C. A. 1915, 9, 714. I 

10. E. P. 7020. 1888. 

11. Farben Ztg. 1919, 28, 999; abst. Chem Zimtr. 1919. 90, 194; J. 
S. C. I. 1919, 38, 833-A. 

12. Can. P. 40932, 1894. 

13. U. S. P. 092102, 1901 ; abst. Mon. Sci. 1902, 58, 77, J. S. C. I. 1902, 
21,366. 

14. E. P. 18744, 1901. 

15. Kunst. 1913, 3, 461. 

16. E. P. 24901, 1894. 

17. U. S. P. 299614, 1884. 

18. Chem. Tech. Rep. 1886, 28, 11, 167. 

19. U. S. P. 1062222; F. P. 429841; abst. J. S. C. 1. 1911, 30, 1.308; 
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Attachment and W. King,^ K. Collins, * F. Cantu, G. Miglioretti 
and G. Maffei,^ Compagnie Francaise du Celluloid,^ L. Crozat,* 
M. and A. Dessau,® T. Didier,’ H. Dittmar,® R. Dockree,® D. 
Oerr,*" I. Drummond," W. Field," A. Finkler," F. Forster, 
G. Rockwood," J. France,’^ J. and B. Galay,^® G. Gawlich," 
Gembicki," E. Georgii," O.Gottschalk,^® F. Greening,-^ R.Griiter,^ 
A. Haase, J. Hackenberg," R. Halben,^'* D. Halluin,^ A. Hart,*^ 
Heberlein & Co.,^® F. Hess^^’* S. Hobday,®*^ P. Horn,®' T. Hughes,*® 
P. Huniius,®® G. Jarmain and J. Taylor," H. Jerne,®® A. Junghans;®® 
Kausch,®’ J. Kessler, F. Klatte and A. Rollett,®® H. Roller,-*® 

1913, 32, 65.3. 

20 K. P. 65.3. I8S7. 

1. K. P, 6600, 1004; abst J S. C. I. 1005, 24, 198. 

2. U. S. P. 40.5874, 1889. 

3. K. P. 1160, 1901. 

4. F, P 9874, 1886. 

5. H. W 29.5;L 1864 
6 E. P. 7848, 19(M. 

7. 15 P. 22245, 1904; ahst J. S. C, I. 1905, 24, 8.55; F. P. .336970, 
19a3; abst. J. vS. C. I. lOlW, 23, 4.5;i. 

8. 15. P. 2064. 1911. 

9. 15. P. 15841, 1909. 

10. Am. Apoth. Ztg. 1900, 21, 121. 

11. II. S. P.24841.3, 1881. 

12. F. P. 42219.5, 434.330, 1890; 498102, 189.3; 15. P 1.5771, 1887. 

13. K.P.8126, 1914;abst.J S C 1. 1914,33, 1215;C.A 191.5,9,1398. 

14. K. P. 6501, 1893 

15. n. vS. P. 48148.5, 1892 

16. E. P. 1715, 19(X); abst. J. S. C. I 190.), 2S, 163. 

17. 15. P. 16199, 1909. 

18. D. R. P. 1.30938; abst. Wag. Jahr. 1902, 4S, 11, 594. 

19. D. R. P. 224832; alxst. Wag. Jahr. 19U), 58, 11, .536. 

20. I), R P. 233474; abst. C. A. 1912, G, 1824; Zts ang. Chem. 1911, 
24, 1007, Wag. Jahr 1911, 57, II. .535. 

21. H. P. 20.59. 1875. 

22. U. S. P. 119,567.3, 1916. 

2,3. D. R P. 1.58928, abst. Wag. Jahr. 190.5, 51, 1. 113. 

24. U. S P. 699516, 1902. , 

25. 1). R P. 166325 

26. 15. P. 2515. 1876. 

27. K. P. 11340, 1909; 18606, 18607, 1910; abst J S. C. I. 1911, 30, 
1446, 1448; F. P. 433013, 1911; abst. J. S. C. I. 1911, 30, 1448. 

28. 15. P. 3861, 1901 ; alxst. J. S. C. I. 1901, 20, 710. 

29. U. S. P. 1065684, 1913. Aust. P. 5i^71; abst. Kunst. 1913, 3, 474. 

.30. 15. P. 10110, 1904. 

31. F. P. 3851,5.3, 1907; abst. J. S. C. 1. 1908, 27, 579. 

32. E. P. 8513, 1889. 

,33. D. R. P. 124863; abst. Wag. Jahr. 1901, 47, II, 609. 

34. E. P.23967, 1911. 

35. E. P. 2145, l911; abst. J. S. C. I. 1912. 31, 250; C. A. 1912, G, 1941. 

36. U. S. P. 1099378; abst. C. A. 1914, 0, 2825. 

37. Kunst. 1913, 3, 63. 89. 127. 

38. U. S. P. 922596, 1909; abst. J. vS. C. I. 1909, 28, 718; Kunst. 1911, 
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L, ICraus,^ L. Kurz,* W. Ktiwert and K. Buscliler,* IveRoy,^ 

E. and W. Leuscher,* H. Ligny/ L. Lilienfeld,^ H. Linnckogid,* 
C. Liitgenan and T. Schrcns,* E. Mealouf,"’ J. MacInto'^handCr. 
Rhodes, “ M. Merle,** P. Marino,** K. McElroy and C. Ellis,'* 
S. von Medveczky,’* Mertens & Co., H. Jerosch and II. Eyncke,'* 

F. Meyer,'* W. Millspaugh,'* J. Neupert,’" M. Newlon,*” E. Noa,*’ 
F. Oliver,” L. Paget,** J. Peiffer, W. MacCarty and Perigord de 
Sagan,** J. Perl,** L. Pink,** F. Rampichini,** Rheinisc'hc Guinrni 
and Celluloid Fabrik,*'' A. Rollason,** P. Saniin,*'’ M. vScliall,*' 
L. Schdffcr,** V. Schwartz,** Self- Developing Plate Co. and T. 


1,413 

39 V S P 12417.38, abst f A 1918.12,231. 

40 I-: P 2W)72. 19(M 

1 D R P. Aimi, K A2040. 1912. abst Kunst 1913, S, 210. 

2 r. S P. 982370, 1911 

.3 Bcr 1890. 29, 2.').'» 

4. Bull. S<K' Rouen. lKt)7. 25. 380) 

.'). K. P 18084. 1902, abst J S C I 190.3.21211 
0 K. P .3X0810, 1907, abst. J. S C I 190.8. 27, .828 
7. K P 28210, 1912 

8 PSP 980807. I) R I* 2.34299, JSwiss I> .'>21 10; Aust. P. ^»00^ , 
191 1 , abst Kuiist 1914, 4, 283 

t». li P 18.380, 18<H» • 

10 K P Addu O‘Kl.3, 190t). to .300.34.3, 

11 K. P 7.34. 1839 

12 F P 44.80.31, abst Kunst 1913,1,217 

13 K P 3(Xi02, 1909 

14 1. S P 914.3(X). 1909. 

1.3 H P 27283, 1910 

10 K P 1849.3, 1908, abst. J S C 1 lOOtJ, 28, 1 1.37, 

17 Can P 131808. 1911. 

18. F. P 7042, 1910 

19 Chem Tech. Rep 1887, 2S, 11, 1.30. 

20 r. S. P 128410. 1872 

21 F. P. 419001; abst Kunst 1911, 1, 91, 1913, J, .302, 1914, 4, 209; 
Belg P 227910, 1910. 

22 E. P 17747. 1894, 10103, 18t)0 

23. r S P 494792; 221.37, 1893. 

24. E. P. .32.3,3, 1878 

2,3. E. P. 3.3.37. 214.3.3, 1893. In this connection see P Ridel, E P. 
21409, 1893. , 

20. Aust. P. .37971 ; abst. Kunst. 1913, S, 2.3tJ 

27. U. vS. P 1089900. 1914 E. P. 42.3.3, 1911; abst J. S, C I. 1912, 

31240; C. A. 1912,5,217.3. E.P.7mi913 1). R. P. 2.3,3984, 1911; abst. 

Kunst. 1912, 2, 420; 1913, 3, ,30. Wag Jahr 1912, 51, II, 021; C A. 1913, 
7 900 

28. D. R. P. 100804, 1424.=^, 118)1, abst. Wag Jahr. 1900, 45, 11, 50.3, 
.370. 

29 E P 2143, 1864. 

30! D. R, P. 172285, 1903; Addn. to I). R P. 102i44. 1902. 

31. Kunst. 1911, 1, 201, 911; abst. Wag. Jahr. 1911, 57, 11, .3.34, 

32. E. P. 7508. 1897. 

33. E. P. 9992, 1902; abst. J. C. I. 1903, 22, .372. 
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Bolas,^ F. Simeons and J. Mainzer,^ P. Simoulin,^ E. Sperry/ 
H. Tas and J. David/ F. Tiller and 0. Benzinger and R. Meyer/ 
H. Traura/ W. Thompson/ Tfiplex Safety Glass Co./ Towndrow/® 
Andreas,” United Fast Color Eyelet Co.,” E. Wade,” A. Zimmer,” 
and E. 1. duPont de Nemours & Co.” 

In addition to the general processes of pyroxylin plastic 
manufacture previously touched upon” are the more or less 
specific refinements of J. JVest and C. Whipple,” R. Triplett,” 
F. Seelau,” A. Ryder,^” H.Roscher,” W.Richardson,“J. Peabody,” 
Chemal,” MacClelland,*® J. Ludwig,” S. Korper,” Kohl & Wengen- 
roth,” A. de Jong,” P. Hunaeus,” Hammer & Vorsak,®^ T. Guil- 
ford,*^ W. Eckersley,” 0. Eberhard,'” J. Cutting, S. Crocker,” 

1. K. P. 21880, 1907. 

2. K. P. 14185. 1907. 

3. K. P. 9910, 1887. See R. Steele. R. P. 9934, 1901. 

4. K. P. 5509, 1900. 

5. R. P. 22528, 1907. See also Numbcrger Zelluloidwarenfabrik, 
Gcbr. Wolff, D. R. P. Anm. N-16823; abst. Kunst. 1919, 9 , 210. 

0. R. P. 18410, 1907. 

7. K. P. 369, 1899. 

8. K. P. 20893, 1905; abst. J. S. C. I. 1900. 25 , 1090. 

9. R. P. 15386, 1913. 

10. Amer, Mach. 1903. 25 , 589. 

1 1 . Uhland’s W. T. 1892, 6, 447; Met. Arch. 18 , 403. 

12. R. P. 2037, 1902. 

13. R.P. 11520, 1912. 

14. R. P. 24006, 1909; 6519, 1910. Cf. W. Kingston, U. S. P. 11G4821 ; 
abst. Kun.st. 1919, 9, 157, 

16. Can. P. 179099. 

16. Poly. Notiz. 1887, 34 , 249. Anthony Photo. Bull. 1890, 21 , 420. 
Bull, de la Soc. Fran de Phot. 1890, II, 6, 68. Bull, de la vSoc. Fran, de 
Phot. 1891, II, 7 , 271. Z. Dreschsler, 1892, 15 , 206. Dingl. Poly. 1893, 
290,277. Amat. Phot. 1898, 28 , 998. Pharm. Centr. 1899, 40 , 63. Photog. 
1902, 14 , 415. Z. Dreschsler, 1906, 28 , 175. Cosmos, 1912.66,252. Kunst. 
1913, 3 , 77. C. A. 1915, 9, 699. Celluloid, 8 , 27. Wag. Jahr. 1900, 46 , 
II, 506. D. R. P. Anm. K-43623, 1910. 

17. U. S. P. 508494. 

18. U. S. P. 255355, 1882. 

19. Belg. P. 212052. 

20. R. P. 13188, 1905. 

2f. R.P. 27683. 1911. 

22. Can. P. 35821, 1891. 

23. U. vS. P. 617011, 1894. 

24. F. P. 30 7951. 1901. 

25. F. P. 80546, 1869. 

26. D. R. P. 197163. 

27. U. S. P. 847012, 1907. 

28. D. R. P. 172622, 1903; abst. Wag. Jahr. 1906, 52, II, 627. 

29. R. P. 14948; 1896. 

30. D. R. P. 236400. 

31. D. R. P. Anm. A-6710, 1904. 

32. U. S. P. 266476, 1882. 

33. Swiss P, 64048; R. P. 1081, 1913; U. S. P. 1083276; Aust. P. 64651; 
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, W. Bray,^ and S. Creasey,* which aim at the attainment of sjK'cific 
results, or for producing a prcdctennincd result or effect. 

In the manufacture and pr(^r\'ation of niatheniatical, 
astronomical and other scientific and philosophical instnnncnts, 
xylonite and celluloid find extensive employment. This is ap- 
parent from the diversity of uses in this respect as indicated in 
the methods projiosed by R. Boyd,* VV^ Brccknell,^ Copland,*' 

H. Crane,® vS. Crocker,^ P. Peraud,*, C. Oalle,^ P. (icnnain,’** 

I. Drummond,” C. Ibirperand J. M(HKly,’* \V. Haseler,** W.llolt,'* 
T. Houghton,” Cl. Huber,'* Jordan,” NiinilxTger Zelluloidwaren- 
Fabrik Gebnider Wolff,'* F. Neron,'* J. Rindsl)t‘rg,*“ M. Taussig,*' 
and the slide nile descrilied by A. Falx'r.** 

The process of W. Canienter for the manufacture of tc/Zw- 
ioid penholders in 1879^* was followed by those of F. Inirman,’'* 
C. Bosworlh,*'’ I.. Hopkins,^ K. Kempshall,” W. vSharp,’** and G. 
Walker,*® and arc designed to simulate in apjx'arancc {jiiill hold- 

ubst Kunst 1914, 4, 274. 

.34. US P :Ur).')7, IST)!; K. P. 1(>.38, mi 

3.'). K P. 2.W. 1001. . 

1. K P 1.30.37, 1009. 

2 I-: P. rmo, 1012 W Schlosingcr, U S. P 1.342707, ahsl. C. A. 

1020, 14, 2401; luminous watch dial 
,3. U. S. P. .')2t).S02. 1804. 

4. K P. 24401, 1014. 

.3. U. S P. (W0227, 1001. 

0. U. S I'. 801810, 1008. 

7. P 2.3,384, 1001. 

8. K. P. 3.327, 1911. 

0. V. S. P. 443205. 181)0. 

10. Hclg P. 181747. 100.5. 

11. U. S. P. 24841.3, 1881; abst. J A C S 1881,3, 108 

12. K. P. 24324, 1012. 

13. E. P. 105G8. 100.5. 

14. E. P. 12071. 1013. ^ 

15. U. S. P. 857462, 10(77. 

10 U. S. P. 017747, 1800. 

17. Dingl. Poly. 1888, 2SS, 420. 

18. IE K. P. 266(317, 1912; abst. Kunst 1014, 4, 10, 

19. U. vS. P. 80081.5. 19a5. 

20. U S. P. 838750, 1006. See W. Dodsworth, U S. P. 763001, 1000. 

21. E. P. 27756, 1004. 

22. E. P. 10753, 1913. Sec also Phutographischc Ind. 1012, 85. 

23. U. S. P. 219218, 1879. 

24. U.S. P.282451, 1883. 

25. E. P. 24676, 1897. 

26. U. S. P. 401435, 1889. 

27. Pap. Ztg. 1898, 1, 80;3. 

28. E. P. 772, 1890. 

29. E. P. 11923, 1913 . 
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ers, either natural or colored. The methods of C. Bosworth/ 
F. Colburn,* Degroide,* Erste Prager Celluloid Kammwaren 
Fabrik Briidcr Lux,^ N. Gargano and W. White, ^ F. Hutchinson,* 
E. Kempshall,’ A. Stiegler,* E. Wade,’ and G. Walker, ^’disclose 
methods for the formation of toothpicks and pens of celluloid." 
Special inks'* for writing and printing on celluloid have been 
evolved, and are described by A. Graf," M. Lefferts and J. Stevens, " 
J. McCloskey and C. Farwell,"’ '* W.KuwertandC.Buschler,"’" " 

In the smoking pipe iudustry, cigar-holder and pipe tips, 
celluloid has been employed to a limited extent, and fashioned 
according to the inventions of W. Demuth,*® J. Hartstock,*' J. 
Kaldenberg,** W. Kaufman,** and A.'Woods.*^ Celluloid for knife 
and fork handles has in many instances replaced horn, wood, 
tortoise shell and ivory, advantages being greater elasticity and 
durability. The processes of A. Allen,** A. Arbenz,** L. Beals 
and P. Thomas,** A. Feist & Co.,** L.Gaylor,*’H. Hart,*’G. Hast- 

1. K. P. 2407.'), 1897. 

2. U. vS. P 482298. 1892. 

8. P. P. 298.')99, 1990, ab.st. Mon Sci. 1901, 57 , 57. 

'4 K. P. 410218. 1910. 

5. M P. 20(«5. 1908 

0. H P 7491, 1907. 

7. U. 8. P. 598780. 1898. 

8. K. P. 7)080, 1895. 

9. li. P. 11520, 1912. 

10. K. P. 11928, 1918. 

11. J. vS. C. I. 1892, 11 , 1(M4; Photographic Works, 1893, 2 , 54. See 
also Krfiiid. Krfuhr 1898, 20 , 010. 

12. lider’s Jahr. 1897, 500. Pharm. Centr. 1901, 42 , 601; Seifenfabr. 
1901. 21 , 745. Cosmos. 1907, 56 , 188. 

18. .Swiss P. 028,54. 1918; abst. C. A. 1914, 8, 2270. 

14 U. 8. P. 8800.>t, 1888. 

15 Phot Chron. 1902, 211. 

10. r. 8 P. 422880. 1890. 

17. Krfind Erfahr. 1890. 23 , 8(M. « 

18. Rev. Gen. Pharm. 10 , 727; abst. Year Book of Pharmacy, 1903, 
383. 

19. Gewerhl Wiirttemberg, 1901, 53 , 277. 

20. U. S. P. 200.582, 1882. 

21. Lf. 8. P. .584.5a5. 1895. 

22. V. S. P. 205013, 1882. 

23. V. 8. P. 901915, 1908. 

24. U. S. P. 780405, 1905. 

25. U. 8. P. 739371. lOfXl. 

26. U. vS. P. 903160, 1908. 

27. U. 8. P. 2212229, 1879. 

28. 8wis.s P. 02303; abst. Kunst. 1914, 4, 166. 

29. U. S. P. 794934, 19^5. 

30. U. S. P. 948727, 1910. 
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ings,* I. Hyatt and J. Hyatt, Jr.,’ M. Lefferts,* K. Ix>ngdon,^ 
G. McVey,* G. Miller,* E. Miltner,’ J. Ohlsson,* K. Oliver,* 

A. Pauls,*® T. Ransom, “ and J. Watts,** are indicative of progress 
in this direction. 

For many years papiT cartridges have Ix'en wated with 
pegamoid and other forms of nitrf)cellulose to waterpnaif and 
preserve them.” The technics of formation of such cases are 
contained in the descriptions of A< Barrallon,’* E. Bergerat,*^ 
L. de Froideville,'* C. Claessen,** 1). Hickie and (i. Beutner,** H. 
Holt,'* J. l/)wcr,*® W. Ro\itle<ige,*‘ F. Oliver,” .V. Boult,*’ and 
Timmel.** Matches,** primers** and igniting pills on jKX'ket* 
lighters have also provided use for celluloid.*’ The prwess of 
F. Prince goes back to ISTm.*’* As an admixture with abrasive 
material for emery wheels and as attrition sheets a*Ihiloid has a 
limited use, and has not always lx*en successful, notwithstanding 
the inventions of I. Brown and A. Sanboni,” J. and I. Hyatt,*® C. 

1. r S R StWKjl, 100.') 

2, r. S P m')2. 1S(32 
;i. r vS. p zmr>{, ikho 

4. r s p. 74rt,m mu 

5. V S, P tK)125:t, im 
f). r. S. P. (i3i:>40, I81HJ 

7. U.S, P, l()r>20«2, 1913, 

8. K P lOOfM. 1909,24471, 1911 

9. K. P. lOlOli, 189<} 

10. r S P. .509762. 1893. 

11. U, S P. 19974.3, 1878. 

12. K. P. 12732, 1890 

13. WafTcnschm, 4 , 37. I) K P 8.>2.3.5, 1893. ahsl Wajj Jahr 1890, 
42 , 1068. F P 189.398, 1888. W. Allan, Arm.s and Hxplos 1894, 2 , ia5 

14. H. P. 14(^1, HK)2. 

15. li P. 7.324, 1892, Ber 1893, 2 $, 428 

16. K. P 127.5, 1874 

17. K. P 12340. 191.3. 

18. K. P. 12049, 1894:^bst Anns and Kxpl 189.5, 3, 178. 

19. K, P 2:1320, 1913, Addn to \i P. 18106. 1912. 

20. r. S. P. .5.3,5:184. 1895. 

21. E. P. .5tK)7. 1913. 

22. E. P. 17001. 1894. 

2:1. E. P. 17020. 1889. 

24. E. P. 29,52, UKK, abst. Arms and Expl. 1903, 11 , 81 

25. E. P. ,5907, 1913. 

26. E. P. .5,508. 1886. 

27. D. R. P. 72223; abst. Chem. Tech, Rep 1894, 33, I, 242, 

28. E. P. .33, 173, 18,55. Sec C. Chilowsky, E. P. 132068, 1918 (in- 
cendiary shell, aimprising the use of celluloid). The P. S. P. 1.325618; 

B. P. 131644, 1918 (abst. J. S. C. I. 1919, 31, 7<m A; te), 33, 174-A) of A. 
Chanard is similar. 

29. U. S. P. 187593. 1877. 

30. U. S. P. 165234. 
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King/ H. Stempel/ R. Rathmann/ and E. Culmant/ The T. 
Kelly filler for rubber and celluloid*^ was disclosed in 1911. 

In vehicle manufacture/ moulding gear cases/ tire rims/ 
mud guards, pump clips,® handle bars, vehicle frame coatings,® 
encased frame tubes, cycle handle grips, brakes and levers, 
covered cranks,’® and velocipede handles/® pyroxylin has found a 
great variety of uses. Details are specified’^ in the patents of R. 
Alpe and F. Moore,”’ C., F.and B-Bluemel,’® T. Bourne,’® H. Butts,’® 

J. Clegg,’® H. Collins and N. Tailby,®® R. Day,®’ M. and A. Dessau,®® 
A. and S. De Pont,®® H. Dover,®^ J. Dring, J. Trigwell and E. Bow- 
den’s Patents Syndicate, Ltd.,®® Florence Manufacturing Co.,®® 
D. Forbes and J. Weymouth,®^ R. rfeamden,®® J. Hodgson,®® P. 
Hunacus,®® H. Lamoisse,®’ K. IvCngfellner,®® F. Matthews,®® J. 

1. U. S. P. 1235325; abst. C A 1017, 11, 2605. 

2. U. vS. P. 1208C88. 1916, abst. C. A. 1917, 12, 280. 

3. }{. P. 15480, 1006. 

4. P. P. 309122. 1008. 

5. K. P. 5712, 1911. 

6. H. Dover, K. P. 18561, 1806. 

7^ D. Forbes and J. Weymouth, K. P. 18864, 1806. 

8. H. Dover and P. Phipps. K. P. 20143. 20948, 1807. 

0. A. Pope, K. V. 22413, 22414. 22415, 22416, 1897. 

10. H. lamoisse, K. P. 30357, 1897. 

11. H. Dover, IC. P. 15766, 1903. J. Wilkimson and J Fitzgerald. 11 P. 
20084. 1804. 

12. C. Pugh and Kudge-Whitworth, ltd., K. P. 25440, 1907. 

13. P. Ilunaeus, D. R. P. 171057. 1005. 

14. Ind. Rubber World 1897, 14, 302; Neues Krfmd. Unt. lirfahr. 1907, 
34,260. Popular Mechanics, 1017, 782. Diamant, 34, 579, 618; abst. C. A. 
1912, e, 2506. 

15. K. P. 12895, 1914; abst. C. A. 1915, 9, 3120. 

10. V. S. P. 7a3228, 1902. 

17. K. P. 27m, 1911. 

18. E. P. 102609. 1916; abst. C. A. 1017, 12, KMl. 

19. K. P. 13171, 1900. 

20. 11 P. 9081, 1914. < 

21. U. S. P. 529368, 1894. 

22. K. P. 7848, 1901 
2,’3I E. P. 3652, 1895. 

24. U. vS. P. 586840; Iv. P. 18561, 1800 ; 20143, 20948, 1897; 13560. 
1898; 10286, 1901; 15766, 1003. 

25. E. P. 24932, 1903. 

26. E. P. 19329. 1896. 

27. E. P. 18864, 1896. 

28. U. S. P. 618939, 1890. 

29. U. S. P, 581287, 1897. 

30. D. R. P. 171657. 

31. E. P. 30357, 1897. 

32. Swiss P. 43477, 1908. E. P. 25276, 1908; abst. C. A. 1909, 3 , t 
3013; J. S. C. I. 1909, 28, 940. D. R. P. 206223, 1907; abst. Wag. Jahr. 
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, Moore and The Jesniond Cycle Ctunpany, ltd./ W. Moore and 
A. Shardlow & Co./ A. Pojh?/ J. Price/ C. Puj;h and Kutl^^C' 
UTiilworth, Ltd./ P. Raczek/ J* Kt»hinson,' * K. Smith/ A. 
Spalding & Bros./® A. Thomas/* C. Wheeler/* Williams & Cay- 
wood/* and II Wilson.'* 

Celluloid in Electrical Industries. Pyroxylin plastics are ex- 
tensively employed"' in the domain of electricity. The celluloid 
accumulators and cells as prepiMred by P. Uibbe/" C. 
Riordon/" G. Phillippart/* 11. d’Amoull/'^ Aron/'* Raclot/' 1). 
Davis/’” II. Dcy/* F. Feldkamp/' J. Fontaine/*' C. IhH'pfner/’ 

G. Huebner,” ” T. Jones/" T. {ones and W. 'I'askcr/' V. de Kara- 

• 

190.). 55 , II f).').'), C. A, 10(K), 3, low 
K. P. 1027S. 1911. 

1. K. R l.W, 1901 
2 H. I* 21502, 1911. 

:{. K. R 224112241."). 1H97 
4 K. P. 19002, IK'.K)’ 

.y K. P. 27)440, 2020.'!. 1907. 

0 r S. P 004210, 1S9S 

7 U. S. P. 007410, 1K9H. 

8 U. S. P, 007415, 1K9.S. 

9 K. R 22101, 1897. 

10. H. P. 93.5;i, 1897 

11. r. S P. 10.345.84, 1912 

12. H. P 57.3, 1911. 

1.3 r. S P .5.")2.")07, 1890. 

14 F Wilson, K P 27.57.S, 1911 Sit' J .St hicn, D. K P .307825; a bst. 
Kunst 1919,9,11. 

15 Aiioii Flcctrician. 1910, 75, 027. .'0)>t C A 1910,10,8.58. ('jcwcrhl. 
Wurt 1891,43, 191 Flcclncai Pcv 42 , .580, Zts l{k*k(ro ’rirhnik. I9(k3, 
375, Fort dcr FkktroU'th 190.3, 17 , 21 »9 Knii'st 1914,4,00. 

10 K. P 200.50, 1897 I) H P 8(k.2.3. Aikiin to 7.5.319 Fieri rcxln-tii. 
Anz. 1898, 15 , 141 D. I< P 8951.5, '1.8274 H P. .5500, 1890 U. S I'. 
595580; abst, Forlsclir lilcktrotrrlin 1897, 11 , 2,38 

17. H. P. 8231, 1897. 

18. K P. 1194, 1897. 

19. U. S. P. 082899, l\ .301.522, 19(K); Centr. f. Accum ii FIcmh. 
1901, 2 , .320. 

20. 1). R. P. 219.57, 1882 

21. Belg. P. 2.52249. 1912. 

22. K. P. 5.349, RW5. vSec also li P 119.3.3, 1884. 

2.3. K. P. 5349, 1H.S5 

24. Horsek-.ss Age, 1900, U, 309. 

25. U. S. P. 749855. 

20. D. R. P. 116412. 

27. E. P. 19375, 1891. 

28. E. P. 801 1. 1895; abst. Wag. Jahr. 189.5, 41 , 288 

29. D, R. P. 82111, 82112; abst. Wag. Jahr. 189.5, 41 , 288. 

30. E. P.5045. 114.54, 1.S8.5. 

31. E. P. 8027, 1885; 11101, 1886. 
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vodine,^ G. Philippart,* Ponteaux & Wolff,* H. Porter,^ A. Schans 
chieff,* C. Riordon,® E. Sperry,^ S. Stefano,* C. Theryc and A 
Oblasser,® I. Timmis,‘® A. Tribe, “ and Winkler, Crompton and 
Howell are representative of advances made. 

In celluloid compositions applicable as electric insulating 
and acid-proof materials, as protection for metal boxes for 
switches and wall plugs, galvanic metal reproductions of 
articles of the plastic art; battery jars, the methods coveting 
this branch are shown in the patents and publications of 
R. Abrey,'* E. Ali-Cohcn,‘^ M. Allen,** C. Backmann,*® L. Bar- 
ringer,*’ L. Basset,*** C. Bensinger,*** L. Bethisy, E. Vignes and L. 
Fouchard,’**]. Billwillerand P.Karrer,’*S. Brown, ^^M.deChazelles,** 
T. Midgley,’* H. Dover,-* E. vStreet,**® J. Fleming,” G. Fretard,** 
n. Giinthner,” D. Hawes,*** C. Hearson,** W. Henley and D. Spill,** 

1. K. r. 249.3. 1911. 

2. I). R P. 49,3.59, 1889. Iv P. 1194, 1897; Jahr. Electrochemie 1908, 
5, 284. 

.3. K, P. .3(U112 

4. U. S. P. 792012. 

A. li. P. .5202, 1885. 

0. E. P. 2.31, 1897; Jahr. d’ Electrochemie, 1898, S, 284. 

7. U >S. P. 040922, 04092.3, 049003; abst. Centr. Akt. 1900, I, 193. 

8. !•:. P. 22710, 1899. 

9. U. vS. P .502043, 1893; E. P. 19242, 20.598, 1892; F. P. 221204, 

1892; Swiss P. 0a30, 1892; Belg. P. 101872, 1892; Ital. P. 32880; Span. P. 

13900. 1892. 

10. E. P. 10004, 1888. 

11. E. P. 2073, 1884 T. Ahlgren, Can. P. 194321, 1919. 

12. Dingl. Poly. 1893, 277. See also Iron Age, 1887, 24, 20. 

13. K. P. 11^17, 1901. 

14. E. P. 5279, 1908. 

1,5. U. S. P. .337472, abst. Kunst. 1913, 3, ,390. 

10. E. P. 14(X)2. 1909. 

17 U. S. P. 10(H)030; E. P. 19035, 1905; abst. J. S. C. I. 1906, 2S, 700; 
1911, 30, 1459 

18. E. P 22236, 1908; abst. J. S. C. I. 1909, 28, 1206. 

19. IJ. vS. P. 088222, 688223, 1901; 1023612, 1912; E. P. 21834, 1901; 

208.38 1902, 

20. E P. 11397, 1907; abst. J. S. C. I. 1908, 27, 640. 

21. E. P. 28434, 1904. 

22. E. P. 1157, 1911. 

23. E. P. 16656, 1903. 

24. E. P. 118595, 1919. 

25. U. S. P. 699458, 699459, 1902. E. P. 5427, 1901; 1967, 1902. 

26. U. S. P. 739514. See also W. Clark & G. Rupley, U. S. P. 687517, 

687518, 1901. ^ . 

27. U. S. P. 3i9084, 1885. E. P. 6647, 1884. Reference is made to 
U S. P. 284289. 

28. E. P. 5825, 1913. 

29. F. P. 425645, 1911. D. R. P. Anm. G-31305. 
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C. Jeantaud,‘ I. Kitsee,* W. Leonard,* C. U)pcz,* P. Marino,* 

L. Merriam, ‘A. Mey^fret,’ F. Moore," A. (Jblasser and C. Theryc,* 

M. Orban,“* Pontite, Ltd., andS. dci Pont, “ K. Smith,’* D.vSpill,** 
W. Thompson,’^ K. Weston,’* and F. Wynne and L- Powell.’* 

Celluloid labels, on account of their in.solubility in water and 
permanency in other directions, have a wide held of usefulness, 
and are prcxluced ao.'ordiu^ to the directions of R. Lansinjj,’* 
IX Allport.’" G. Brandt,’” H. Brown,*'l.B. Cohn,*' W. Hcrren.** J. 
Harcomlx',*-' J. Hyatt,*' F. Koskul,*- M. UfTerts," S. Piera',** V. 
Roybier,*" A. and J. T(xld.*” 

vSij(ns, cards and other display advertising may lx‘ protectinl 
from the elements by means of a c'oatin^^ of cellulose ester. 

In the formation of articles of adornment and oniament, 
celluloid plays a most important part, various articles of head 

:t() \i P V2'2S, IHlMi 
:u. I* P, 407S. iHns 
I-:. P iHTo 

1 v p :}(ir)0K8. iiHVi 

2. I' S P !K)(I744. l‘^0« 

:i f S P lH4(W:i. 1S7(), abst Chem Tech Mitlh 1H7H ISH). 28, 
29r).Chcm Ind IK7M. 1, 

4, K P. 1.441'., mOd, ahst Kuiist 101.4.3, 410 

1-:. P. 18.W .40002, 1000, abst I S C I 1010.29, 1117 
0 K. P. 4SSX. IHH'. 

7. r S. P 00sa40, PK)2, alxt J S C 1 P.M)2. 21, 71(1. I* P 22010. 
1000; I). K. P. I.m40. 

8 r. S P 284070, abst. Kunst 101.4, 3, .480 
0 Iv. P. 10242, 1802 

10. F. P .472211, l0(Ki. 

11. K. P. .4820. low 

12 r. S P. l(K10007, abst C. A 1014, 8 , 40 

1.4 r, S P 01.478. See also M Sweet,!’ S P 1.4.4084.T 1020 

14. H. P. 5001. 1808 

15. li, P. 44.58, 1882 

10. E. P. 1680.5, 188.5, W2, 1880 See also Elektro Materwl CVs K P, 
143280, 1018; abst J. S C. I 1020, 39, 404-A 

17. I’.S. P .51.4701. 1804. Can P 48204, 180.5 
18 E. P 21.401, 1807. 

10. E. P. 280.5, 10a5 

20. Can. P 00.548. 1000 

21. U. S. P. 027.492, 1800. 

22. V S. P. 057217, 1000 

23 E. P. 0210. 101.3 (transparent lalK*! on mattrcs.ses), 

24. V. S. P. 218122. 1870. 

25. U S. P. 289917, 1883. 

26. U. S. P. 2.38928, 1881, 

27. U. S. P. 617119, 1899. Sec also A. Becher, U. S. P. 788129, 190.5. 

28. F. P. 440485, 1912. 

29. V. S. P. 9.3924, 1869, 
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dressing as toupees/ wigs, scalpettes,* and especially in the 
water proofing of sweat bands for hats. The processes of H. 
Wagenet,® P. Tenhart,^ 0. I^rexler,"^ A. Campbell,® C. Kanouse,^ 
N. Marshman,® J. Townsend,® J. Beenken,^® F. O’Hanlon, “ E. 
Diesser^^ and H. Keller^® belong to this category. In the general 
stiffening of hats by celluloid re-inforcement, the methods of R. 
Trested,'* H. Pearson,’® J. Kelsey,’* G. Roger,’’ F. Royle,’® E.Hale,’* 
H. Roller,’’® J. Cleary,”’ Williamson,”^ and Bramco, Ltd.,” are 
illustrative.”* The celluloid aviator helmet of J. Sloan,”® the plastic 
ear protectors of A. Mallock”* and J. Elliot,”’ the celluloid ear- 
drum of E. Brown,”® and the appliance for prevention of double 

1. R. Buisson, F, P. 445860. 1911. 

2. W. Schubbcrt, K. P. 1842, 1903. 

3. U. S. P. 900330, 1908. 

4. U. vS. P. 104861, 1870. 

5. E. P. 12098, 1908. 

6. U. S. P. 365578, 1887. 

7. U. S. P. 212948. 1879. 

8. U. vS. P. 938008, 1909. 

9. U. S. P. 954708, 1910. 

10. U. vS. P, 960251, 1910. 

i;. K. P.22747, 1911. 

12. K. P. 9184, 1914. 

13. K. P. 26072, 1904. 

14. U. vS. P. 224745, 1880. 

15. K. P. 5072, 1906. 

16. K. P. 13429, 1888. 

17. K. P. 2775, 1860. 

18. K. P.22311, 1910. 

19. K. P.27732. 1911. 

20. K. P. 26072. 1904. 

21. K. P. 19565, 1911. 

22. K. P. 2,3173. 1911. 

23. F. P. 11928, 1913. 

24. For general methods of hat sweats manufacture, see U. S. P. 209865, 

2.54169, 9,32304, 185716, 1983.38, 198868, 199285, 201575, 204262, 206296, 

209872, 210489, 211282, 211574, 212984, 215038, 2.3.3692, 217683, 218220, 

218480, 220774, 246588, 222233, 229949, 18S^67, 246589, 248396, 255993, 

282442, ,347466, 9198;i5, 917873, 986507, 877885, 890696, 900330, 941717, 

908111, 9,38008, 949264, 9,54708, 960251, 966770, 1000439, 365474, 381208, 
.3514(/2, 29691.S, 296919, 291157, 326081, 311751, 405417, 427995, 341616, 

343717, 478291, ,58622, 146692, 773349, 433985, 708872, 104861, 177452, 

178689, 399729, 400417, 411155, 412201, 424336, 429341, 474540, 477751, 

496929, .506839, .508316, 528777, 578394, 591289, 591311, 608724, 662645, 

623148, 7.58806. 807570, 792533, 816391, 823314, 831444, 833587, 8902, 
36344, 54986, 64417, 76685, 75685, 36557, 82364, 389962, 386634, 385092, 
380175, 374654, 367266, 359772, 3.58859, 356614, 354924, 347891, 324082, 
Re. 9442, 9331, 9322, 8880, 7771. 

25. E. P. 517, 1912. 

26. E. P. 4821, 1914. 

27. E. P. 19039, 1911. 

28. E. P. 1437, 1905. 
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chill of M. Poll(K'k‘ would naturally fall under this classification. 

Traits parent face protectors have found considerable use, 
as prepared in confonnity with the ideas of A. Tunier,® M. Oalley,* 
R. vSmith,* C. Weichcrt,' H. Iscwesco,* and A. Hendricks and 
G. Martin.’ Kar trumpets,** ear screens,** and ear expanders,'® 
all of celluloid, ha\'e Ix'en described. Transparent celluloid 
screens in connection with headwear to prevent glare from motor- 
car head lights" have found wide fav»)r. The eye-shade dcvU'cs 
of C. Mosher,*’ K. McGuanne.'H'. Sheldon,'* 1'. Bennett,'* H. 
Eggert'® and W. Belt and E. Bnickner'’ have alleged inherent 
merit. The celluloid cheek jdumjHT of 0. Mayes,'* ladies collar 
supports,'® hat stiffeners,’® and hearing appliances*' are indications 
of the diversified uses to which these plasties have been put. 
Spectacle frames,” and glasses to ])rotect the eye from injurious 
radiations,” have recently been used to a considerable extent.** ** 

Celluloid studs have for many years Iktii widely used, their 
manufacture being based on the processes of J. Puschner,*® A. 

Richter,” C. Pfenning,” E. Kempshall,” H. Milligan,*® J. Lizottc,*' 

• 

1. K. P I00r>4. lOOf). 

2. I*:, r. 21347, iHini. 

.*{ M P. IS8.31, 1900. 

4 H. P. 7442, 15849, 1907. 
a. P. 13510, 1907. 

6. K. P. 172.13, I.S90. 

7. V> S. P. 797002, 1905. 

8. K. Little, K P. 19494, 1891. 

9 H. Sara.son. Iv. P. ^32. 1909. 

10. J. Williams, K. P. 10288, 1907. 

11. Hramco, Ltd , and vSturmey, K P. 11928, 1913. 

12. U.vS. P.509117, 1896. 

13. Australian P. 17202. 

14. U.S. P.611390, 1898. 

15. U. S. P. 583590. 1891 

16. U. S. P. 617676, 1899. 

17. U. S. P. 613180, 1898. 

18. U. S. P. 766367, 1904. I laughed myself when I read it. • 

19. Voccklinghaus & Kerkenbusch, PL P. 21825, 1908. H. Hunt, 
E. P. 14482. 1906. 

20. British Xylonite Co., and L Mcrriatn, E. P. 7738, 1887, 

21. W. HasUm, E. P. 16176. 1913. 

22. W. Eccleston, U. vS, P. 792763. 1905. 

23. W. Coblentz, J. Frank. Inst. 1919, Itt) 255; abst. C. A. 1919, IS, 
2679. See also C. A. 1919, IS, 1136. 

24. Am. Mail, 4, 201. • 

26. J. Byron, E. P. 21318, 1907. 

• 20. E. P. 2849. 1902. 

27. E. P. 4729. 1908. See also E. P. 9008, 1901 , 1348. 1903. 
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A. Mathison,’ S. Gray,* J. Thierry,* P. Kehr,^ J. Smith,* E. Sib- , 
bald,® W. Green,^ F. Egge,* C. van Norman,® P. Rowe,*® J. Hyer,** 
C. Gidley,** R. Halliwell,** and E. Haynes.*^ 

Celluloid eyelets, especially for shoes and gloves, may be 
made by taking a tube of plastic having one end flanged, one end 
being placed in a suitable former, where it is softened, the end 
being then turned over, thus forming the flange. This industry 
is primarily founded on the patents of E. Kempshall,** F. Koch,** 
0. Butin, J. Force,** Florence Manufacturing Co.,*® P. Glass,” 
F. Hawkins,** A. Latham,** F. Richards,** and United Fast Color 
Eyelet Co.*^ In general, minor improvements are disclosed in 
the patented proces.ses of B. d’Aubigne and E. Linch,** G. Bra- 
brook,** M. Berger,**^ K. Biichler,** Boston Fast Color Eyelet Co.,*® 

28. E. P. 6817, 1897. 

29. U. S. P. 552841, 1890. 

30. E. P. 2239, 1890. 

31. U. S. P. 860814. 1907. 

1. U. vS. P. 525152, 1894. 

2. E. P. 16999, 1906. 

3. E. P. 8247, 1899. 

' 4. E. P. 14343, 1896. 

5. E. P. 2215. 19a3. 

6. P:. P. 22675, 19(M. 

7. E. P. 9879, 1899. 

8. U. S. P. 557526. 1896. 

9. K. P. 6097, 1895. 

10. E. P. 19644. 1905. 

11. U. S. P. 548919, 1895. 

12. E. P. 12717. 1898. 

13. E. P. 15804. 1885. 

14. E. P. 25646, 1905. 

15. U. vS. P. 545800, 551970, 1895; 5.53164, 1896; ,599906, 600126, 6(X)061 , 
612848, 1898 ; 6,39997, 1899 ; 700121, 1902 ; 789694, 789695, 1905. E. P. 
23688, 1895; ,5924, ,5926, 7,562, 1896; 29729, 1897; 5277, 190.5; Can. P. 74803, 
74804, 1902. 

16. E. P. 2,5675, 1899. D. R. P. 138O06, 138,572; abst. Wag. Jahr. 
1903, 4 $, II, 570; 

17. E. P. 27001. 1898. 

08. U. S. P. 701476, 1902. W. Force, M. Parenteau and A. Cutler, 
E. P. 23680, 1895; U. S. P. .551079, 1895; .596264, 1897. 

19. E. P. 22125, 22126, 27296, 1896. 

20. U. S. P. 7950;i3, 799042, 1905; 849605, 1907; 889455, 1908. 

21. U. S. P. 483784. 1892; .584353, 1897. E. P. 14514. 1897. 

22. U. S. P. 568360, 571837, 1896; 579275. 1897; E. P. 15249. 1895. 

23. U. S. P. 903778. 1908; 910861, 1909. 

24. E. P. 2036, 2037, 2038, 1902. 

25. E. P. 70L 1901. 

26. U. S. P. 759804, 777937, 1904. 

27. E. P. 16730, 1913. 

28. E. P. 26610. 1908. 

29. E. P. 152W. 1908. 
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W. Carpenter,* A. Kstabrook,* J. Engels,’ F. Egge and N. Miles,* 
H. Fishel,’ J. Hurst and H. Dowler,* HulxTt & Co. and J. Thierry,* 
T. King,* A. Malhison,® J. Morrison, 1). (libh jind W. (iibb,*^ 
F. Neubertli,’* C. van Nonnan,*’ A. iVyin,*’ E. Pupke,** W.vSinidl,*^' 
J. Schloss,** J. and A. Thierry,** H. \ ogel,'** T. Hilditch,** and H. 
Walden.’** Agatine and Rcxlite are trade names for cvlluloid 
shoe eyelets. The manufacture of celluloid buttons and button- 
holes is no less important an industry than that of eyelet fabrica- 
tion. I'ull details are discUise^d in the processes of W. Delf,” 
A.I)enk,’nV.h:dkins.‘’J.Frana‘,’*(;.and.\ ('.rove/nVMlomich,’* 
Hammer .K: Vorsak,’* J. Jacobson, Kehr,’** R. lokesch,’** j. 
Naylor,’* P. Oiiijano,’- Rutgtrsweike .\kt. ( fcs.,” F. Reddaway and 
M. Dessau,’* h'. Richter.” O. vSihwarze,’**Soc\ Meunier et Fuinet,’* 

I. u s p 27 io:r>. \m 

2 l’ S P r)<)K!M0, IS'H) 

;{ I-: P 12107, P.HM), 22HK. P.K)I 

4 l<: P. 7(M)I. ISOO 

f) iv. p 02o<i. iw;{ 

(). li. P. i:nK)i. 

7. K P. 2000.^, wm 
8 !•:, P KMO:., IKO.') 

0. I-: p i;mhi, 

10. H P 10787. I '.HI.', 

II. K, P KSOO, p>0.'» 

12 Iv P. 10120. 1H!»8 

10 K P i.wo. ik‘m; 

11 r. s p 7 . 2 o:).s 8 , 1801 

1. "). Iv P. 10208, IKSO. 1 1180, 18tH> 

10 r S P 021101. I80<1 Iv P 220.V.1. I'.MK). 

17. K P. 2i:{4. 1885. 18.8:11, I8!M 
18 I) R P 205(K{4 

19. Iv. P. 1.88220, 1019 

20. S. P. 78.')28l. I00."i S«T aD) Iv StmiKr, f. ,S. P. 07,'>451, 1901, 

21. K P 1 1888. 100.8 

22. Iv. P. 10080, 1808 
2:3. K. P. 22.807, 1000 

24. r. S P. 421800. l^iO 

25. Iv. P 1.8040. I0(M 

20 r S. P. 240048, 1881 

27. Au.st. P 2400<). 1000. Si-c also HciisjiiKtr iS: Co, I) K. P. Cd0tI2, 
1004. 

28. r. S. P. 407001. 1802. Iv. P. 1.800, 1802. 

20 . Iv. P. 14.84:1. 1800. . 

80. K. P. 20087. 1898. 

81. U. S. P. 2.3.5790, 1890. 

82. E. P. .564, 10(M, 

33. E. P. 27764, 1910. 

34. E. P.9679. 1901. 

35. E. P. 4729, 1908. 

36. E. P. 28471, 28472, 1911. 

37. E. P. 17127, 1911. 
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/. Schowanek,^ M. Shipman,^ J. ScbmahJ/ A. Townsend, < H 
Tindall, ‘ H. Thier/ and the United Fast Color Eyelet Co.^ 
Manufacture of coUarSf cuffs and shirt bosom fronts. This 
is one of the principal activities in the pyroxylin plastic industry 
which, as the culmination of years of careful experimentation, 
has reached a high degree of perfection, both from an artistic 
and utilitarian point of view. The earlier endeavors of W. 
Hunt,® W. Lockwood® and J. Barton'® contained no cellulose 
nitrate. In 1865 a distinct advance was made by G. Ray,“ 

' who coated paper with pyroxylin and fashioned collars and cuffs 
therefrom. A. Rollason, in 1858,*'' and Barnwell and Rollason 
the succeeding year,’® suggested that pyroxylin might be used 
for this purpose, but did not put the suggestion into successful 
operation. 

It remained for A. and R. Sanboni and A. Kanouse’ Ho crys- 
tallize the efforts of their predecessors into a tangible, practical 
process, their patent being granted in 1878. J. and I. Hyatt,’® 

E. Kipper’* and J. France’^ also made substantial advances.'* 

1. K. P. 469148, 1914. 

2. U. S. P. 707456, 1902. 

3. IJ. S. P. 379289, 1888. 

4. K. P. 13325, 1911. 

5. !•:. P. 23360, 19a3. 

6. E. P. 22577. 1892. 

7. K. P. 2036. 1902. 

8. U. vS. P. 11376, 18r>l. Re. 1828, 1865; 1867. 1865, 1927, 1865, 2306, 
2307. 1866: 5109, 1872. 

9. U. S. P. 23771. 1859. vSee also A. Granger, E. P. 2140, 1861. 

10. U. S. P. 526.59. 1866. 

11. U. a P. 48239. 186,5. 

12. E. P. 2,349, 2849. 1858. 

13. E. P. 945, 18,59; 2249, 1860. 

14. U. a P. 2009,39. 1878. vSec also A. .Sanborn, IJ. >S. P. 221977, 
2,33878, 2.58480, 2889,55. C. Kanouse. U. .S. P. 2.54875, 1882. 

1,5. U. a P. 276248, 18.8,3; 4192,57, 419C1.58. 4192.59, 419260, 419261, 
419262, 419263, 422303, 4,36787, 45,5,333. vSee also P. Aub, U. S. P. 147588, 
1874. 

l«. U vS. P. 322729, 1885; 330838, 388287, 425679, 1890. Sec also H. 
Kipper and J. Jarvis. U. S. P. 42.5679, 1890. 

17. U. S. P. ,392794, 1888; 393750, 393751, 393752, 393753, 418787, 
421860, 425129. E. P. 16465, 1888. 

18. D. Smith, U. S. P. 1,50722, 1874. In this connection see J. Brock- 
way, U. S. P. 113735, 113736. 1871. L. Bunn, E. P. 13713. 1851. L. Comi- 
des, E. P. 74,5, 18,55. L. Crane, U. S. P. 58223, 1866. J. Cutting. E. P. 
1638,1854. L.Deitz,U. a P.113272, 1871; 133969, 1872. C. Ensign. U.S. P. 
109725, 1870. A. C.ranger, E. P. 2140, 1861. F. Greening, U. S. P. 172995, 
1876; K. P. 110571, 1875. T. Henley and D. Spill, E. P. 2649. 1870. A. 
Job and E. Tomlinson, E. P. 1974, 1856. N. Jones, U. S. P. 136735. 1873. ^ 
A. Newton. E. P. 13542, 1861. A. Pitman, U. S. P. 172486. 173999. 
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The various refinements which have been introduced in develop- 
ing this art to its present state of perfection are recorded in the 
improvements embodied in tlie processes of A. Aub,’ British 
Xylonite Co. and L. Merriam,* H. Brown,* W. Chisholm,* K. 
Closmann,* Celluloid Mfg. Co.,* E. Carv,^ W. Donald and J. 
Mitchell,* R. Dittmer,* J. Edson,‘“ M. Eriedly,” H. Kox,‘* \V. 
Groom,'* C. Gidlcy,'* A. Granger,** J. Gill,** W. Mc'Glashan,*^ G. 
Goldsmith and A. Merrill,** H. Hunt,** R. Hunter, *"J. Hampson,*' 
T. Hardcastle,” J. Hancock,** J.Jar\'is,**J. JelTs,**\V. UkIcwock!,** 
A. Marble,** J. France,** G. Moysan,** W. McCikshan,**' H. Mann,** 
H. Milligan,** J. Osborne, **#W. Parsons, F. Wright and W. Cal* 
laghan,** W. Power,** J. Parsf>ns,“H.Peters,*Mf. Klaar,**M. Tnie- 

I7-1(KK). 174001. 174002, loam't 1H77 I. Post. U S P 12n7»U). lS7a W. 
Smith. V S P Re 207)0. 3014. 1808. P. U-ziard. K. P. 130778, 1010. 

1 H. P. 38.32, 1874 

2 H. P. 77.38, 1887, abst J S C I. 1887. €, .'i.'iO 
.3 Can. P 40780. 1800. 

4 K. P Xm, 1011; abst C. A 1012, S, 2172 
5. V S. P 8014.3r). 1007, abst J S C 1 1!H)7, 2«, 1007 K P.8018, 
1007. 1). K. P. 100071. abst. Wax Jahr. 1007, S3, II, 4.30, Chern Jeeh. 
Re|) 108, 32, II 

0 H P. 082. 083. 1800 

7 U S. P. 2.33001. 1882. 

8 Can. P 40001, 180.3. 

0 K P 4877. 1011. 

10 r, S. P. 280240. 280242, 18.8:1 

11 H. P. 11.307, 1802. 

12 r. S. P. 2.3400.3, 1880 

13 U. S P :i.30000, 1880. 

14 Iv. P. 12717, 18<I8 

1.3 li. P. 2140, 1801 
10 K. P 2.30.30, 1002 

17 K. P. 0334, 100.3. 

18 U. S. P. .30.3300, 180.1. 

10. K, P. 14482, \m 

20. r S. P. .32082.3, 1801. 

21. K P. 10274. 1011 

22. K. P. 7043. 1880. 

2.3 K P. 3770. 1000. 

24. r. S P .34.100.3, 1880 
2.3. K. P. 202.3. 1801. 

20. V. S. P. 2:i77I, 18.30; Re .32.30, 1873 

27. V S. P. 40:i8.30. 180.3 

28. K. P. 17(H11. 1888 
20. E. P. 10747, 1802. 

.30. K. P. 03:14. 10a3. 

31. r. S. P. 700703. 1902. 

32. U. S, P. 421137, 1890. E. P. 2239, 1890. 

33. V. S. P. 808472. 808473, 1905. 

34. E. P. 13011, 1909. 

35. E. P. 27751. 1907. 
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blood, ^ Tondlo & Co.,* Vocklinghaus and Kerkenbusch,* F. Up- 
ton,^ and J. Woodbury.^ 

A. Zimmer waterproofs 'collars and cuffs either with nitro- 
cellulose,® or with cellulose acetate.^ 

Celluloid necktie retainers or adjusters are used extensively 
in some sections of the country, more especially in the niral 
districts. The details of their construction and application 
are to be found in the des(iription of the processes for manufac- 
ture of F. Bessette,® F. Gould,® J. Gill,'^^ H. Humplirey and W. 
Brown,“ R. Halliwell,** E. Liidke,^® P. McGinn,*^ A. Monnington,^® 
W. Power, J, Mackay,’^ A. Swansonn!® H. Schmidt,^® and A. Wei- 
bel.*® In shoe manufacture, celluloid has been put to a number of im- 
portant uses, and we find lacing fastenings, as devized by E. 
Kempshall,** J. Engels,** F. Egge,*® T. Bcnwell,*' A. v. Gillem,*® E. 

30. U, S. P. 353042, 1880. 

37. E. P. 870, 1010. 

38. E. P. 3917, 1000 

1. Can. P. 111544. 

2. E. P. 15782, 1913; ahst C. A. 101.5, 9, 150 E. P. 1389.5, 1913. 

3. E. P. 21825, 1908. 

4'. E. P. 1.358, 1898. 

5. E. P. 1537, 1805. 

0. U. S. P. 102.5731, 1912, ahst. C. A. 1912, 6, 1994. 

7. E. P. 2400, 1910; abst. J. S. C. I. 1911, 30, 200; D. R. P. 242780, 
1910; abst. C. A. 1912, S, 2182, Wag. Jahr. 1912, 53, II, 509. For data on 
shirt bosom compositions st'c 1'. vS. P. 5019, 3()842, 40426, 44781, 45566, 
46172, 40507, 49a39, 49703, 49747, 52784, 52812, .52907, 53455, .55451, 58131, 
58561, 58073, 025,50, 101794, 127974, 1.36247, 14.3205, 144207, 157890, 161403, 
106297, 100411, 170244, 171919, 188105, 208191, 212265, 215743, 264.506, 
2808:16, 285699, 2909.5.3, 310691, 338.50:3, 34.3000, 371668, 442980, 487000, 
.5.55974, 55942,5, .589912, 604970, 046:3.50, 6.52104, 09.3220, 7434.55, 760142, 
789364, 861427, 9014.57, 9280,55, 900807. 

8. Can. P. 47413, 1894. 

9. E. P. 14691, 1908. 

10. E. P. 25950. 1902. 

11. E. P. 8m 1901. 

12. E. P. 153(M, 1885. 

13. E. P. 21209. 1897. 

14. E. P. 11169, 1900. 

1,5. E. P. 1:3.597. 1911. 

10. E. P.27751, 1907. 

17. New Zealand P. :32C19, 1913. 

18. E. P. 7.587, 1908. 

19. E. P. 18157, 1911. See also E. P. 1851, 1907; 10270, 1910. See 
also W. Hearsey, E. P. 143151, 1919. 

20. E. P. 3710, 1907. 

21. U. S. P. 532204, 1895; 569969, 669971. 1896; 579112, 586771, 686772, 
1897; 699906, 1898; 700122, 1902. E. P. 5926, 1896; 10918, 15085, 1897. 

22. E. P. 18732. 1900. 

23. U. S. P. 456303. 1891. F. Eggc and N. Beach, E. P. 7001, 1896. 

24. U. S. P. 427968. 1890. 

26. E. P. 7425. 1908. 
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* Gallison,* M. Bray,* A. Estabrook,* \V. Sniidt/ Uniii‘d Fast Color 
Eyelet Co.,‘ and C. V'an Nonnan.® Melhotls for the manufac- 
ture and use of celluloid shoe tips,** insoles,* footm'h supports,'^ 
heels,*® shoe lasts,’* shoe tips,’* Ixwt up|X’rs,’* lacing tips’* and 
strips,** shoe enamels,** shoe patches,** slu)e lKK)k caps,** shoe 
stiffeners,'® and shoe l)ottom fillers*® are to lx* found in the literature, 
and are indicative of the diversified uses to which tliis plastic has 
been put in this connection. The prcx'csses of W. Carfxiiter,*’ D. 
Heinsohn,** L. Levy,** T. Clarke,** F. Oliver,*' and F. Vorsteher*® 
are for processes similar to the alnive. R. Crompton has patented 
a celluloid horse shoe.** , 

As far back as 1879, H. vSOiultz was given protection for a 
celluloid stay*® having no metal tips to rust, or whalelxme to lose 
its resiliency after a while, and due to subsecpicnt refinements in 
manufacture as devized by C. MacKay,*" II. (luenthner,*® J. 

1. V. S. P 1040062, 1912 

2, U. S. P. 477242, 1W2; 54H512, IK9:> 

:i U. S. P. 570(M5, 1807. 

4 V. $. P. r)68498, 1890; Iv. P 162.'W. 1890. 

f). K. P. 2038, 1902. 

6. U. S. P. 18tH> 

7. J. Hyatt, U. S. P. 203834, 1H7H. 

8. C. Kanouse, U. 8. P. 219484, 1879 ('. Pnblo, V S P 1018132, 

1912. 

9. vS. Korn, E. P 10988. 1912. 

10. K. Stoefler, V S. P OTMSl, 1901 

11. A. Lorant, E. P 25939. 1902 

12. K. Schilling. 1). R. P. 178438. 190.'» 

13. J. and A. Thierry, E. P 2134. 188.1 J Thierry, 1-: P 8247, 1899 

14. M. Bortrec, U. S. P. 575387, 1897. 

15. I). Berry, E. P. 1377, 1002. 

16. C. Orcutt, U. S. P. 1 14470, 1871. 

17. Deutsche GumniiwarcnTndiistric Schlappig 8f Co , :in<l 0, .Schlap 
pig. E. P. 2.5541, 1911. 

18. F. Mostert, D. R. Pa228381. 1909, abst. Kiinst 191 1, 1, 17. 

19. K. Lcngfcllner. E. P. 25726, 260:1.3, 1908 Swiss P. 4.3470, 1908 
D. R. P. 206223 F. P. 396814, 1908. 

20. Livingston & Doughty, Ltd , Iv P. 4402, 1910 S<'e also Tlwmas, 
K. P. 17667, 190t). 

21. U. S. P. 2.56198, 1882. 

22. E. P. 12016. 1906. 

23. E, P. 16632, 19(>4. 

24. E. P. 24800, 1908. 

25. E. P. 10104. 1896. 

26. E. P. 13225. 1912. 

27. E. P. 15062, 1888. Perhaps good luck to i\\f inventor. Sec also 
Marschalk, Kunst. 1914, 4, 385. Chcra. Eng. 19, 199; abst. C. A. 1914, 

• t» 2637; F. Rampichini, E. P. 7086.1913. Addn. to E. P. 53.50, 1912. E. P. 
14586, 1910; 5350, 1912; 7086, 1913. 

28. E. P. 3170, 1879. 

29. U. S. P. 473161, 1892. Can. P. 31778, 1889. 

30. Swiss P. 55412. 
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Schloss,* E. Haworth,* A. Fletcher,* E. Warren and J. Holden,* 
G. Klaar,® E. Cohn,* M. Eefferts,’ N. Hunt,* C. Hagen,* and H. 
Chapman,’* the use of celluloid stays and dress stiffeners, has al- 
most superseded all other materials for the purpose of inducing 
rigidity at fixed points in ladies wearing apparel. Fulfiling 
similar functions are the celluloid artificial whalebone composi- 
tions, of G. Phelps,” T. Haslam,’* A. Gavard and J. Thompson,’* 

L. Mimk,” J. Wahlen,'**K. Hartmann,’® H. Knight,’^ and E. 
Eilliendahl.’® 

Wearing apparel may be reinforced by the use of celluloid 
coated thread, “Lc Celluloid arme”^of J.de Chazelles,’® being an 
example of small wire or thread covered with a thin coating of 
pyroxylin plastic. The processes of K. Delagrange,** V.Montain,*’ 
Keilmann Bro.,** Ji. Breuer,** and E. Dubot** are analogous. 

E. beak and T. Wilson employ celluloid travelers for the 
ring spinning of thread.*® In the manufacture of celluloid fabrics, 
both plain and inlaid, details are to be found in the descriptions 
of 1). Cohen,** J. McClelland,** British Xylonite Co.andL. Mer- 
riam* ** and T. vSehmidt & Co.*** H. vSchultz fasliions busks and 

1 . !•:. I». 22()r)‘), lIKXi. 

2. I{. P. 22()r)I. 1910. 

a. K. P. 0995. 1911. 

4. U. S. P. 559827, 1890. 

5. K P. 3917, 1900. Can. P. 112788. 

0. K. P. 27(M7. 1905. 

7. U. S. P. 238927. 1881. 

8. V. S. P. 65)0928, 1890. 

9. V. 8 P. 90.5420, 191X8. Can. P. 115008. 

10. U. 8. P. 81,3018, 1900. 

11. U. vS. P. 251731, 1881 ; abst. J. vS. C. I. 1882, 1, 1 13. 

12. Iv. P. 21587. 1891 ; abst. J. 8. C. I. 1893, 12 , 37. 

13. K. P. 1488. 1892. 

14. K. P. 11.521, 1892. 

15. K. P. 24034, 1893. 

10. K. P. 10810. 1911. 

17. K. P. 1705, 1890. 

18. Iv. P. 18000, 1912. 

19. Ik'lK. P. 17170,5. 1903 

20. K. P. 10332, 1900. 

21. F. P. 433071 : abst Kunst. 191 1, 1, 214. 

22. H. P. 10900, 1911. 

2,3. D. R. P. 55293; abst. Chem. Tech. Rep. 1891, 30 , I, 122. 

24. Iv. P. 120203, 1919, abst. J. 8. C. I. 1919, 38 , 409A. 

25. K. P. 1110. 1888. 

20. K. P. 2514^. 1910. 

27. U. 8. P. 271493, 1883. Cf. F. Brockhaus, D. R. P. 148101, 1902. „ 

28. K. P. 7738, 1887; abst. J. 8. C. I. 1887, 0 , 559. Celluloid-backed 
typewriter ribbons are described by P. Ramus, Can. P. 109578. 

29. Swiss P. 09514; abst. Kunst. 1915, 5 , 238. 
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fasteners for stays out of xylonite’ according to a patent process. 

In dress shields, celluloid makes an admirable material, and 
methods of its utilization for tliis purpose Iiave been descril)ed by 
J. Braunstein,’ M. Pitsch,* X. Xevin,* I). Bascli,^ C. de Guerin,* 
M. McMann,^ and vS. Greene.'’ CelluU)id buckles have l)een also 
used quite extensively, being produced by the processes of A. 
Burke,® P. Martin,’’' and H. vSteele.” B. and J. Hayes have pat- 
ented a celluloid l)elt.'^ Other application of the pyroxylin plas- 
tic's in amnection with wearing apparel and as intimating the 
various uses may be tabulated iK'ads,'-’ p(K’ket-mouth reinforix'- 
mcnts,’* lace stiffeners,’^ ctated metal luMjks,’* skirt,” belt"* and 
bodice fastenings,” feathersil' id plumes,^’ glove,®-’ sIuk*, ’^ waist®’ 
and corset®^ fasteners, flexible needles,®* collar tabs,’” beads,®* 
faced metal articles,®® and mirror backs, must alm(»st exhaust the 
category. Kven handkerchiefs of celluloid have been described,''*' 
and one wag has gone so far as to advocate the employment 

1 1-: r. 3170, 1H79. 

2. K. V. 80(J, 1012 

3 K. P. 2431, IHOf). 

4. V S. P. 04G7G0. 1010. K P 23H20. 1012, Cun P. 131000, 1011 
r S P 8874r>4. 1008. • 

0 K. P. 10.54. 101.5 

7. r. S. P. 8C78;iO, 1007. 

8. !•:. P. 1.3032. 1800 

0 r. S. P. 070744, 1010. 

10. K. P. .548, 1001. 

11. K. P. 0934, 1001 

12. U.vS P.2.3.3414, 1880. 

13. H. Pishel, Iv P. 0200, 1.803 

14. H. Tindall. K P. 23,m 10a3 

1.5. J. Duquette, K P. 28100, 1011 

16. D. Heinsohn, H. P. 12010, 1000 

17. G. Adams, K. P. 14674, 1807. 

18. Iv. Cohn, E. P. 27047, 190.5 

19. G. Printer, Iv. P. 14074, 1807. 

20. W. Read and Wardle & Davenport, Iv. P. 10187, 1012. 

21. L. Locser, Chem. Tech Rep 1880, 2$, I, 110. 

22. W. Carpenter, U. S P. 2.56108, 1882. 

23. J. Richardson and A. Marr, E. P. 2611, 1005. 

24. E. and R. Donagan, E. P. 841 1, 1013. 

25. C. Bergner, E. P. 1.3614, l9l3. 

26. P. Durando, F. P. 463804; abst. Kuirst. 1914, 4, 204. 

27. J. Kaufman, E. P. 10421, 1913. 

28. E. Heusch, E. P. 9266, 1900. 

29. United Fast Color Eyelet Co., E. P 2036, 1902. 

30. E. Reinhardt, U S. P. .578362, 1897. 

31. P. Petrie, E. P. 11644, 1913. Sec also HaJbach & Boeckmann, 
D. R. P. 250280, 1911; abst. Kunst. 1912, 2, 319, 336 See also Bull Soc. 
Franc. Phot. 1883, 2S, 320. Pap. Ztg. 1887, 4, 748. Hutm. Ztg. 1880, 14. 
Zts. Dreschsler, IS, 190 
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of celluloid razor blades, which probably at least are "safety.” 

I/)ng since have the sticks and tips of umbrellas, parasols, 
sunshades and canes been prepared of celluloid, as exemplified 
in the ingenuity of S. Learoyd,‘ Schreiner and Sievers,* J. Furman,* 

J. and H. Gembicki,^ J. France,* W. Burnett," and H. ‘Guenther.^ 
In the manufacture and assembling of the cheaper and 
imitation jewelry, celluloid for a long time has played a leading 
part. Bangles," spangles,® jewelry,*" rings,** and ring protectors, 
finger protectors,** pocket clips for fountain pens,** jewel slides,*^ 
wristlets** and wrist watch protectors,** thimbles*^ and thimble 
blanks,*® necklaces,*® and necklace fastenings,*" bracelets,** and 
fasteners therefore,** jewelry clasps** and gem inlaying,** clock 
cases,*® initials,*® intaglio design,*^ and butterflies*® and artificial 
flowers*® must almost complete the list. 

Beautiful fans*** and lorgnette holders are made of celluloid. 

1. K. IMl70(i. 1895. 

2. I). K. P. 62674: abst. Wag. Jahr. 1892, 3S, 1066; Ber. 1892, 25, 
099; Chem. Tech. Rep. 1892. 31, II, 87; Ind. Bl. 1892, 286. 

3. U. vS. P. 4aS965, 1889. 

4. 1). R. P. 173259, 115. 

5. II. S. P. 430520, 1890. 

6. K. P.0770. 1913. vSecalsoK.P. 12992, 1884; 14931, 1886; 15389, 1907. 

7. Aust. P. 54416, 1911. See also N. Urfiiid. Rrfahr. 1895, 22, 301. 

8. P. P, 464997; abst. Kunst. 1914, 4, 295. C. Bose, India P. Appl. 
238, ,569, 1906. 

9. K.l)obler,l).R. P.245994. 

10. C. Fcchter, I). R. P. 22,5465, 1910. 

11. W. Carroll and J. vSeary, K. P. 20155, 1895. 

12. !•:. Brown, K. I>. 552,5, 1906. 

13. N. Gargano. li. P. 26035, 1903. 

14. P. Martin. K. P. 548, 1901. 

1,5. G, Baldeck, K. P. 4.363. 1900. 

16. J. Heclx?, K. P. 1760, 1901. Watch crystals of celluloid, L. Wachter, 

K. P. 137006, 1919. Sec B. Ames. U. S. P. 1133780, and Re. 14458 thereon. 

17. C. lies, li. P. 818, 1899. 

18. W. HaLscy. U. S. P. 224682, 1882. t 

19. M. Perier, K. P. 29990, 1912. 

20. J. Maden, K. P. 9,538. 1901. 

21. F. Maske. F, P. 375393, 1907. 

22. W. jennens, li. P. 9897, 1912. 

23. I). Perkins. U. S. P. 776256, 1901. 

24. H. Aumont, K. P. 4203, 1894. See also Soc. anon. rOyomiithc, 
F P.458002. 

26. R. Triplett. U. S. P. 256365, 1882. 

26. A. Mason, I*. P. 24180. 1899. 

27. C. Smith. K. P. 1851, 1905. 

28. K. Paltscho. K. P. 27898, 1902. 

29. A. Richter, U. S. P. 644724. M. Souchet, U. S. P. 490170, 1893; 
F. P. 150203. 157811, 1883. 

30. R. Smith, E P. 15849. 1907. 
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A. Parkes, in 1866,* first described the application of pyrox- 
ylin plastics as agglutinant in holding together the bristles of 
brushes. The manufacture of toothy nail, hair and other brushes, 
with backs and handles of celluloid has developed into a large 
industry. The first Hyatt patent for a plastic-backed brush 
issued in 1874,* and was followed chronologically by those of I. 
Hyatt,* E. Kipper,^ W. Booth,* H. Miller,® K. Michaelis,^ A. 
Sonn,* C. Flemming,® G. Wagner an4 S. Henie,*® H. Alexander “ 
and A. Maschmeijer.** The Rubberset shaving bnish— sold 
throughout the world— is based on the patents of F. Graul,'*the 
H. Belknap brush*® being similar. C. Goehring,** and H. Baux 
and L. Glaenzer*® have a^io described pr(K'esses for molding 
celluloid brush backs. 

M. Schall has described,’* and C. Rohe patented’* processes 
for the preparation of bristles of celluloid, and B. Borzykowski*” 
of cellulose acetate. An important feature of celluloid industry in 
this connection is the formation of plastic tooth bnishcs, processes 
for so doing having been published by W. Wallaoli,*‘J. Baker,** 
R. Giinther,** C. Bamfield,*® C. Heilrath,*® E. Kuzzer,*® Will & 

1. E. P. 1592, 186C. 

2. U. S. P. 1.56355. 1874; 195010, 1877. 

3. E. P. 3715. 1877. 

4. U. vS. P. 33.'1469. 1885. 

6. U. S. P. 329128. 1885. 

6. U. vS. P. 34.5983, 1896; 60518.5, 1898. 

7. E. P. 20220, 1899. 

8. U. S. P. 789178, 1905. 

9. U. S, P. 707574, 1902. E. P. 8689, 1890. 

10. U. vS. P. 850551, 1907. 

11. U. S. P. 916383. 1909. 

12. D. R. P. 291652, 1915; abst. C. A 1917, 11, 1274. 

13. U. S. P. SOC^l, 190.5; Rubl>er and Celluloid Harne.ss Trimming 
Co.. Can. P. 121835, 1909. 

14. U. S. P. 949642, 19^0. 

15. U. S. P. 639376, 1899. 

16 E. P. 21443 18M. 

17. Koyl, Uhland’s Wochen. fur lud. u. Tcclinik, 1891, 6, 50. Studding, 
Zts. Bfirsten, 1898, 17, 177; 2S, 557. 

18. Kunst. 1914, 4, 337; abst. C. A. 1915, 9, 128. 

19. D. R. P. 101040; abst. Wag. Jahr. 1899, 45, 1 1.56. 

20. U. S. P. 1010222, 1911; abst. J. 8. C I. 1912, 31, 24; F. P. 424428, 
1910; abst. J. S. C. I. 1911, 39 , 740. 

21. U. S. P. 623058, 1894. 

22. E. P. 13994, 1913. vSee E. P. 49a5, 1881; 13142, 1884; 6028, 1892; 
19408, 1896; 9826, 1907. 

23. E. P.19504, 1911; F. P.433860. 

24. E. P. 9388, 1912. 

25. U. S. P. 766247, 1904. 

26. U. S. P. 890143, 1908. 
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Finck Co,/ and including the celluloid brush case of H. Bessen/ 
and the tooth brush of W. McMillan.® 

In the formation of celluloid mirror backs/ the industry 
was founded on the patents of C. Koyl/ J. France/ H. Miller/ 
J. Hyatt/ K. Zeun,® and E. Kipper and K. Edson/® being subse- 
quently extended by the inventions of J. Wilcox,” A. Burke,” J. 
Komorous,” and A. Perot.” 

At the present time hair pins, barrettes, and similar orna- 
ments for the coiffure arc almost entirely constructed of cellu- 
loid. This branch of the plastic art has been developed from 
the inventions of W. Wise,'^ A. Bates,'® C. Atkinson,'? A. Mason,'* 
W. Pfaff,'^ vS. Goldberg, B. Lederer,^' A. Scharer,''? T. Roos,^® D. 
Haywood,” G. Petticolin,-® F. Geffers,-® J. and A. Thierry,^? W. 
Bcchtold,” W. Hines, R. Ostenhoudt,®" W. Yeomans,®' W. Pop- 

1. K. P. 13341, 1894. 

2. U. 8. P. 373852, 1896. 

3. F. P. 454038, 1913. 

4. M. Vohl, Amer. J. Plmrni, 18.)0, 22, 65. Anthony Photo Bull. 
1890, 21, 389. Cosmos, 1893, 2S, 514. Wilson’s Photographic Mosaics, 
1895, 101. 

5. U. S. P. 418136, 1889. I) K. P. 58500; abst. Wag. Jahr. 1891, 
37, 1 170; I'hland’s Woch. Iiul. 1891, 6, 50; Cewcrbl. aus Wurttcmlx'rg, 1891, 
43, 390; N. lirfind. Krfahr. 1892, 19, 132. 

6. P. S. P. 478851, 1892. 

7. U. S. P. 345982, 1886; 592877, 1897, 621360, 1899, 

8. J, Hyatt and C. bockwood, P. S. P. 286541, 1883. 

9. P. 8. P. 246270, 1881. 

10. P. vS. P. 299804, 1884. 

11. P. vS. P. 951497, 971712, 1910. 

12. P. 8. P. 1240175, 1917. 

13. P. vS. P. 858079, 1907. 

14. Compt. rend. 1909, 149, 725; abst. J. 8. C, I. 1909, 28, 1199. 

15. K. P. 553, 1885. 

16. P. vS. P. 628596, 1899. 

17. K. P. 7251, 1900. 

18. \l P. 24180, 1899. 

19. 1{. P. 2421, 1899. 

20. I*. P. 28479, 190,3. 

21. P. S. P. 662949, 1900. 

25. P. 8. P. 837735, 1906 

23. P. vS. P. 781024, 787400, 190,5. 

24. P. 8, P. 832127, 1906; 862475, 1907. 

25. Iv. P. 190,5,3, 1908. Anst. P. 40.599, 1909. 

26. 1). R. P. 2261.59, 1909; abst. Wag. Jahr. 1910, 56, II, 590; Kunst. 
1911, 1, 17. K. P. 190,5,3, 1908; 359, 1899; 21834, 1901; 23852, 1907. F. P. 
424997. 

27. K. P. 409, 1898. See also Societe ba Bellignite. F. P.446108, 1911. 

28. P. S. P. 665989, 1901; 709255, 1902. 

29. P. 8. P. 1020424, 1912. 

,30. P. S. P. 827386, 1906. 

31. U. S. P. 926450. 1909. 
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pendieck,’ V. Roybier,- A. Needs,* B. Scott,* P. WatNon,^ I. 
Shearer,* H. Traun,’ C. Bensmger'‘ and H. Schmidt.'' 

No less important than the al^ve for ornamentation of the 
hair are celluloid and other nitrocellulosc-c'ontaininj.j plastics. 
Their manufacture on a satisfactory commercial basis may lx‘ 
said to have commenced in 1S77, in which year protection was 
granted to J. Hyatt’® for the manufacture of celluloid combs in 
which nearly all the previous defects found in w(kh1, honi and 
metal were satisfactorily overcome. I'roin this initial pnx'ess 
have sprung the subsequent refinements of Anglo-American 
Tooth Manufacturing Co.,’^ ''' Bechtold,’* C. Bensinger,’* W. 
Booth,’* L. Bondet,’’* A. Burke,"’ L. Brun,’^ K. Brown,’* VV. Beres- 
ford,’® W. Crabb,^® K. Carrez,-’ F. Cwk and C. vStannard,”* 1). 
Chandler,^* G. Convert,** P. Diirando,**’’ II. Dawn,®' L. Desvaux,*^ 
G. Dclory,’’* W. Dun Lany,’’® A. Durgin,*" l{rste Prager Celluloid - 
Kammwarenfabrik Binder Tux,*’ I. Frechette,** F. (»erniani,** 

1. V S. P 8.50780, 1907. 

2 F. P. 424997, 191 1 ; abst Kuiist P.H 1 , 1, .‘{IK. 

IJ. 8. P. 91071.5, 19(K>. 

4. r 8. P. 9;i8715, 1909. 

5. V. 8. P. O.m’iO, 1910. 

0. H. P, 3.509. 1910. 

7. Iv. P. 3.59, 1899. 

8. H P. 218.34, 15)01,208.38, 1002. 

9 1-:. P. 2.3.H.)2, 1907. 

10. U. 8. P. 199909, 1.S78. 

11. 1). R. P. Anm. A-21224, 1911 

12. r 8. P. 859798, 1907; 89718.8, 1908, 5)228.38, 1909. 

13. r. 8. P. 088222, 088223, 1901, Kc 115)70, 7.59113, 1901; 1121091, 
191.5 Iv. P. 21834, 1901 ; 208^18, 1902. 

14. 8. P. 22.3.311. 1880, 8R14.50, abst Kunst 191.3, 3 , 407. 

15. D. R. P. 1909a3, 1900. 

10. U. 8. P. 937223, 1909. 

17. F. P.457066. 1913. 

18. U. 8. P. 232449, 18§0. 

19. K. P. 12118, 1904. 

20. U. 8. P. 2942(M. 1884; K. P .39.30, 18R1; Can P. 20104, 1884 

21 F. P. 4449<)2; abst. Kun.st. 1913, 3 , .57. 

22. r. 8. P. 1072915, abst. Kunst 1914, 4 , 19.5. 

23. U. 8. P.99807.5, 1911. 

24. F. P. 375a30, 1907. 

25. F. P. 402862. 463801, 1914; abst. Kunst. 1914, 4 , 204. Cf. U. 8. 
P. 857387, 1907. 

26. U. S. P. 235344, 1880. 

27. E. P. 9313, 1908; abst. J. S. C. I. 1908, 27 , 9.56; F. P. ,388097. 1908; 
abst. J. S. C. I. 1908, 27 , 873 ; U. S. P. 929660. 

28. U. S. P. 804,522, 1905. 

29. U. S. P. 706036, 1902. 

30. U. S. P. 660893, 1900; 707563, 707,564, 761664, 1904. 

31. D. R. P. 266369, 1911; abst. Kunst. 1914, 4 , 37; Aust. P. 52919, 
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J. Hyatt,* P. Hoffmann,^ G. Huebenerj^^W. Hope,^ S. Herrick 
and C. Lunger, ** W. Hines,® 0. Gallup,^ J. Gillum,* J. Hackenberg,* 
H. Jullian,*® 0. Klauser,** S/Corbeels,*^ Celluloid Mfg. Co.,«E. 
Lowenstein,’^ B. I^eu and V. Sjostrum,*® J. Lowe,** J, Nichols,*’^ 
M. Nathanson,** M. Lamy,'* A. Morelle,*® M. McDonnell,** E. 
Miehaelis,** V. Montain,** E. Meeh,*® A. Nowotny,** H. Pontanier 
and M.Moderne,*® T.Pavlin,*^P. Drake, **F.Reighter,*® Rheinische 
Gummi und Celluloid FabVik,*® I. Shearer,** F. Schaetz and B. 

' Van Den Hoek,** G. Smith and J. Stieglitz,** I.Schwarzer,*® A. 
vSavastano,*® V.SchuImers,*® J. Noyes,** L.Schwob and G.Herbert- 

191 J ; 616a3, 191.3; F. P. 442640, 1912; abst. Kunst. 1913, 3, 67. 

32. U. S. P. 890373, 1908. 

33. K. P. 2420.5, 1901. 

1. U. S. P. 199909, 1878: 299.300, 1884; 299389, 1884. 

2. Kunst. 1914, 4, 61, 84, 111; abst. C. A. 1914, 8, 1667. 

3. Kunst. 1913, 3, 281, 3ft3. 

4. U.S. P. 101091,3, 1911. 

.5. \l vS. P. 613145, 1898. 

6. U. S. P. 1027419; abst. Kunst. 1912, 2, 476. 

7. U. S. P. .308889, 1884. 

8. U. S. P. 680050, 1901. 

9. U. S. P. 699516, 1902. 

10. F. P.424738, urn. 

11. U. S. P. 87646;}. 1908. 

12. K. P. 2312, 1877. 

13 }*; P 878 1878 

14.* IL P.' 10021, 1912; abst. Kunst. 1913, 3, 4.53. 

1,5. U.S. P.712691, 1902. 

10. U. S. P. 257633. 1882. 

17. U. S. P. 902,317, 1908. 

18. U. S. P. 9.56991, 1910. 

19. K. P. 21404, 1907. 

21). K, P. 13528, 1898. 

21. U. S. P. 874789, 1907. 

22. K. P. 20220. 1899. 

23. F. P. 4,3;}07l, 1911. 

24. I). R. P. 176,578, 1905; 1981.54, 1906. Aust. P. 36750, 1908. 

25. Aust. P. 63222, 1913. 

26. F. P. 4,58590, 1913; abst. Kunst. 1914, 4, 137. 

27. Aust. P. 11509. 

28. E. P. 20,57, 1881. 

29. U. S. P. 05,5689, 1910. 

30. E. P. 197,58, 1912. F. P. .339685, 1904. D. R. P. 142923; abst. 
Wag. Jahr. 1903, 46, II, 570; 1,361.53, 165988; abst. Wag. Jahr. 1906, S2, If, 
.526. Aust. P. 9545, 1902; 15077, 1903; 61607; abst. Kunst. 1914, 4, 56. 

31. E. P. 3569, 1910. 

32. Aust. P. 39963, 1909. 

33. U. S. P. 823555, 1906. 

34. U. S. P. 918203, 1909. 

35. U.S. P.857113, 1907. 

;i6. E. P. 9268, 1911; abst. Kunst. 1912, 2, 394; E. P. 15829, 1911; 
25131, 1913; abst. Kunst. 1914, 4, 273. 

37. E. P. 10470. 1899. 
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Dilette/ Soc. Iiidust. de Cellulose,* Societe Anonyme Petitcollin,* 
Thomas and Crasser,* J. Toi|ue,‘ A. Talobre and E. Bertrand,® 
J. Voiturin,* P.Vemaz,* O.Vallendar,* Societe Vuagnat & Gaget,‘® 
G. Wells and The British Xylonite Company, Ltd.,** J. Woods,’* 
J. Burghoff and J. Wilks,** G.Winn and A. Bates,'* V. Wilson,** J. 
Wilcox,** J. Walbridge,** F. Wieland,** and H. Zinn.** It may rea- 
dily l>e conceded from the above that an immense amount of 
thought and experimentation have iJccn expended upon this 
subject in bringing it to its present high degree of perfection. 

The pyroxylin plastics are used extensively in tlic formation 
of medallions, portfolio,** me. v)randum tablet,** pocket book,** 
tooth brush case,** reservoir devia*,** dishes,** and similar recepta- 
cles, as soap dish,*^ soap holder** and soap tablet float ;*• and for 
similar purposes according to the inventions of H. Miller,*® A. 

1. F. p. ar/jool, i9or>. 

2. F. P. 3H)rh42. 319920, 1902; ahst. J. S. C. I. 1902, 21 , 1550. 

3. F. P. 402024, 1908. 

4. I). R. P. 18310;i, 1905. 

5. K. P. 2255, 1900. I). R. P. 187005; abst. Wag Jahr. 1907, 51 , 11, 
.501. 

0. F. P 402120, 1913. 

7. F. P 443(M3, 1912, abst Kiinst. 1913, 3, 57. 

8. F. P. 377913. 1907. 

9. U. S. P. 750.54.5, 1904. 

10. F. P. 4I27I0, 1910. 

11. K. P. 14010, 1909, abst J. S. C I. 1910, 29 , 87.5. 

12 U. S. P. 1003508, 1911. 

1.3 U. S. P. 1029488; abst Kunst 1912, 2 , 4.39. 

14. F. S. P. 7.3,5043, 1903. 

15 U. S. P. 2528,50, 1882. 

10. II. S. P. 951497, 1910. 

17. U. S. P. 2.58170, 1882. 

18. U. S. P. 1092881, 1092883, F. P. 400094, abst. Kunst. 1915, 5 , 
70. 95. 

19. U. S. P. 704097. 190t. 

20. C. U-vy. F. P. 400149, 1908. 

21. A. Ryder, E. P. 13188, 1905. 

22. W. Ha.seler. E. P. 10568, 1905. * 

23. W. and W. Hay. E. P. 20285, 1905. 

24. A. Spencer, U. S. P. 368027, 1887. 

25. 1 . Hymans, E. P. 240133, 1910. 

20. C. Thurber and C. Schaefer, U. S. P. 542462, 1895. F. Nickerson, 
U. S. P. 261924. 1882; J. S. C. 1. 1882, 1 , 147. See also Photograohic Work, 
1892, 1 222. Amat. Phot. 1898, 27 , 27; 1899. 31 , 374; 1900, 3 ^ 414, 454; 
1901, 33 , 18. 

27. B. Seemann, E. P. 12369, 1912. 

. 28. F. Loring, E. P. 26738, 1903. F, Milligan, U. S. P. 539698, 1895. 

29. A. Grice, E. P. 3763, 1905. 

30. U. S. P. 610630, 1808. 
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Hafely and J. Redlefsen,' Societe Anonyme le Carbone,* G. 
Whiting,* J. Wilcox,^ B. Slade,* K ^Collins,® J. Lefarge,^ and J. 
Trayne.® Powder puffs,® jar covers, transparent packages,*^ 
manicure instruments,’* massage combs’* and nail polishers’* have 
all been constructed of this plastic cellulose ester material. 

Various moldable substances have from time to time been 
suggested as substitutes for ivory,’* and other rare and costly 
materials, but it was not until 1866’* that pyroxylin entered 
into their composition.’^ The first dependable results obtained 
were by the use of compressed bone dust in the formation of 
“Bonsilate” by the Hyatts.’* In 1883 the first patent was issued 
for simulating the peculiar structure of real ivory by a plastic.’® 

1. U. vS. P. f)05402, 1892. 

2. K. P. 321651, 1902; abst. J. S. C. I. \m, 22 , 298. 

3. U. vS. P. 232095, 1880. 

4. U.vS.P. 1244676, 1917. 

5. K. P. 23092. 1910. 

6. IJ. S. P. 405874. 1889. K. P. 15189, 1888. 

7. Iv. P. 2598. 1862. 

8. K. P. 27288. 1910. 

9. vSoc C. Micht‘l, F. P. 434362, 1911. 

10. F. Rcddaway and M. Dessau, K. P. 9679, 1901. 

11. H. Trotter, K. P. 18404, 1902. 

12. M. Taussig, U P. 277,%, 1904. 

13. H. Traun, F. P. 278,37, 1913. 

14. T. Miller, IJ. S. P. 9007.')8, 1908. A safety razor, the holder, handle 
and wedge of which are made of celluloid is described by A. Bryant, Can, P. 
184093, 1918. 

15. vS. Barbier and C. Coiffier, K. P. 441, 1883. C. Dupper, U. .S. P. 

51109, 1865. J. Frauenberger, U. S. P. 153939, 1874. J. Hackert, U. >S. P. 
42942, 18(W. B. Harrass, D, R. P. 3008, 1878. h. Held, U. vS. P. 17931, 

1857. C. Homan, Belg. P. 136654, 1898. I. Hyatt, F. P. 1476, 1881. W. 

King, U. S. P. 648415, 1900. C. Lockwood and J. Hyatt, U. S. P. 305205, 
1884. A, Ninet, Chem. Tech. Rep. 1803, 2 , II, 64. C. Peck and F. Engcl- 
hardt, II. vS. P. 6,5425, 1807. W. Sanderson, U. S. P. 146481, 1874. A. 
Starr, U. S. P. 7,5067, 1868. A. Starr and W. Welling, U. S. P. 78842, 1868. 
D. and A. SUiight, U. S. P. 149615, 1874. f. Thornton and C. Rothwell, 
K. P. 4237, 1899. G. Tooker, U. S. P. 4.52869; abst. J. A. C. S. 1891, 13, 174; 
Chen\ Tech. Rep. 1891, 30 , I, 123. W. Welling, U. S. P. 17949, 18,57; 

77938, 1868; Re. .5940, 1874 ; 89100, 89.531, 89.532, 1869. C. Wolff, K. P. 

3285, 1878, F. Cottrell, K. P. 220, 1882; abst. Chem. Tnd. 1883, S, 49. 

16. A. Parke.s, F. P. 2709. 1866. 

17. J. vStevens, U. S. P. 300158. 1884. S. Barbier and C. Coiffier, E. P. 
441, 1883. A. dePont, F. P. 383, 1887. A. and S. dePont, and H. and I. 
Storey, K. P. 21561, 1891. I. Hyatt. E. P. 1476. 1477, 1881. A. Mac- 
Farlane and H. Stanbury, E. P. 3678, 1898. G. Mowbray. E. P. 7651, 1885. 
Bull, de la Soc. Fran, de Phot. 1877, 23 , 11. Chem. Centr. 1878, 40 , 831; 
abst. Araer. J. Pharm. 1879, 31 , 325. Proc. Araer. Pharm. Assoc. 40 , 536; 
Drug. Circ. 1891, 272. Cosmos, 1908, SO, 222. 

18. U. S. P. 133229, 1872; 156354, 1874 ; 236034, 1880; 239794, 1881; 
abst. J.vS. C. 1. 1882,1,217. 

19. J. Edson, U. S. P. 283225, 1883; 307a32, 309831, 1881. E. P. 3930, 
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The de Pont patents first issued in 1S87,* those of J. Hyatt in 
1869,' and later,* while the F. Cottrell pnn.'ess was first described 
in 1881.^ 

Other relatively less important refinements have iK'en made 
with pyroxylin plastics in the hands of I. Applelree,^ I). Blake,* 
K. Batonnier and P. Michel,^ T. Best,* A. de Coetlo^mn,* J. 
Clouet,*® G. Davey,** T, Didier,** H. Fischer,** F. Greeniiifi;,** vS. 
Hahn,** H. hisny,’* O. Mowbray,*^ Merriam,** C. Marter,*** 
W. Plinatus,*® S(k\ Anon. I/Oyonnaxieiine,^* and Reuleaux.” 
The manufacture of artificial honi from moldablc nitrocellulose 
is based primarily upon the pnK'csses of G. Davey,"* W. Harv'ey**^ 

1X83; abst. J. S. C I. 1KX4. 3 , 370* K i\ 17015. 1884. I). H V 27!)18, ubxt. 
Wag. Jahr. 1884. 30 . 1204. D. R. P 371103, 1888 Cosmos, lS8(i, 3 , 440 

1. A. dePont, Iv. P 38.3. 1887. A. and S. doPont, Can. P. 10502. 
1892 A. and S dePont and H and I Storey, H. P. 9207, 1889, absl J S 
C. I. 1890, $, .540; K. P. 21.501. 1891. Chern. Tech Rep 1891 . 30 , 1, 122. 

2. IJ. S. P. 89.5.S2, 1809. 

3. I. Hyatt, K. P. 1476. 1477, 1480. 1881 I). R. P. 1041.3, 1881 J, 

Ilyatt, U. S. P. 880.3.3, 1800 ; 201.348. 1.S78; 2.39794, 1881. J and 1. Hyatt, 
U. S. P. 150,3.52, 1.50.35.3, 1.50.3.54, 1.874. J. S C. 1 1882, 1 , 217 J, Hyatt 
and D. Blake, U. S. P. 89.582, 1809 J Hyatt, C Lockwood and J Stcyens, 
U. S. P. 2.30034, 1880. 

4. 1*. Cottrell. U. S. P. 2.54280, 1882, K P .3370. 1881 

5. K. P. 18090, 1889; abst. J. vS. C. I. 1890, 9, 199. 

6. K. P. 1603. 1809. 

7. K. P. 2.320, 1880. 

8. K. P. 15121, 1884. 

9. N. Frfind. Erfahr. 1892, 19 , ,57. 

10. Bull. Soc. Ind. Rouen, 1877, 182; abst l>in>?l l^oly. 1.877, 224 , 040; 
Dcut. Ind. Ztg. 1877, 396; Wag. Jahr. 1877, 23 , 1017. Sec also Wag. Jahr. 
1875, 21 , 093. 

11. E. P. 1443. 1872 ; 28.32, 1877; abst. Chcni Ccnlr. 1878, 49 , 040, 
Ber. 1878, 11 , 1390. See also Davey, Bickford, Watson & Co , .Spun 
P., Dec. 7, 1877; abst. Wag. Jahr 1878, 24 , 400 

12. K. P. 22245, 1904. F. P. 330970, 1903; abst. J. vS. C. I. 1904, 23 , 
4.53; Frr.st Addn. .3879, dated Oct. 28, 1004 to F. P. .336970. 

13. Kunst. 1910, 6, 101, 116; abst. C. A. 1916, 10, 12(48. 

14. U. S. P. 401209, imU. 1889; E P. 2481, 188.3; 8442, 1880, .534 4, 
1889, F. Greening and J. Frost, F. P. 184247, 1887; Belg. V. 77879, 18X7. 
F. Greening, 0. Peck and T. Potts, Can, P. 30807, 1889. 

1.5. E. P. 33, 188.3. D. R. P. 25.535; abst. Wag. Jahr, 1884, 30 , *1204, 
Chem. Tech. Rep. 1884, 23 , 108; Industriebl. 1884, 18.3 

16. F. P. 386846, 1907. 

17. U. a P. .320884, 188.5. E. P. 7651, 188.5 

18. K. P. 1076.5, 1884; abst. J. S. C. I 188.5, 4 , 507. 

19. E. P. 6142, 1908. 

20. F. P. 46.5047, 465048, 1913; abst J. S. C. I. 1914, 33 , 5,58. 

21. F. P. 32012:3, 1902; abst. J.S.C. I 1903.2^104, 

22. Gewerbebl. Wilrttemberg, 1878, 20 , 41, 203 ,• abst. Jahr. Chem. 
1878, 31, 1175. 

23. E. P. 1443, 1872. 

24. U. S. P. 460080, 1891 ; abst. J. A. C. S. 1891, 13 , 242 
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and A. and E. Bishop.* The processes of Chemische Eabrik 
Heidenau,’ A. Rowe,* T. Guilford,* H. Bllicher and E- Krause,* 
Offenbacher Celluloid Fabrik,* F. Nickerson,^ and Schreiner & 
Sievers* all employ some form of pyroxylin.® 

Celluloid is especially suitable for the preparation with 
dyestuffs, fish scales and pigments, of that peculiar nacreous, irides- 
cent appearance of real pearls, and G. Mowbray,*® 0. Thiele,** 
K. Wirth** and Compagnie Francaise du Celluloid** have described 
processes for so doing.** Small amounts of inorganic sulfides to 
impart phosphorescence and a dichroic fluorescence in dim light 
has been advocated by I. Drummond.*® The L. Clemandot 
process’* contains no nitrocellulose.’’ 

In the simulation of red or precious coral, pyroxylin plastic 
is mixed with tin and gold chlorides,** barium sulfide,*® or other 
pigments,*® or an impression of a piece of coral is obtained, and 
celluloid molded on a plaster cast made therefrom.** Casein has 
also been used for this purpose.** I. Hyatt** imitates meerschaum 

1. K. P. 24634. 1893. 

2. D. R. P. 273958. 1911; abst. C. A. 1914, 8 , 3ia3. 

‘ 3. K. P. 21708, 1912. 

4. U. vS. P. 256476, 1882. 

5. K. P. 11.563, 1915; 106270, 1917; abst, C. A. 1910, 10, 99, 1917, 11, 
19,5. 2604. Cf. C. A. 1914, 8 , 76; II P. 76, 1914. 

6. D. R. P. 71204: abst. Bcr. 1893, 26, 1030. D. R. P. 07912; abst. 
Chcm. Tech. Rep. 1893, 32, 1, 144. 

7. U. S. P. 251924, 1882. 

8. D. R. P. 71204; abst. Wag. Jahr. 1893, 39, 1118. 

9. In this connection see H. Arledter, E. P. 16085, 1912. R. Dodd 
and H. Humphries, E. P. 15316, 1913; abst. C. A. 1915, 9, 132. E. Jetter, 
U. S. P. 749297, 1904; Belg. P. 169302, 1903. F. Kleinsteubcr, E. P. 14334. 
1895. C. Lockwood, D. R. P. 27658, 1883. L. Nottelle and L. Lcroux, E. P. 
23619. 1904. R. Piogey, E. P. 106448, 1917; abst. C. A. 1917, U, 2604. 
W. Welling, U. S. P. 98272, 1870. G. Lincoln, U. S. P. 412398, 1889. J. 
Ind. Eng. Chem, 1913, 5, 608. Kunst. 1912, 2, 139. 

10. U. S. P. 294661, 1884. 

11. E. P. 13823, 1894. 

12. D. R. P. 88442, 1895; abst. Ber. 1896, 29R, 891. 
f.l3. F. P, 324894. 

14. Zts. Drechslcr, 1903, 26, 362. Kunst. 1915. 5, 24. 240. 

15. U. S. P. 248413, 1881. See also F. P. 324894, 1902. 

16. E. P. 954, 1877. 

17. See Max de Nansoutty, "La Tablettcrie, Os, Ecaille, Nacre, Cellu- 
loid." 

18. D. Smith. U. S. P. 150722, 1874. 

19. F. Cottrell, E. P. 220, 1882. 

20. G. Davey, E. P. 1443, 1872. 

21. L. Boule, A, Blin and E. Testu, E. P. 3703, 1878. J. HomeU, E. P. 
ononi loan 

22. J. Frauenberger, U. S. P. 182431, 1876. 

23. E. P. 5240. 1878. 





by utilizing the fragments with nitrocellulose and camphor as a 
binder, while A. v. Unruh* has detailed the various meerschaum 
substitutes which have been advocated from time to time. 

In the imitation of tortoise shell, telluloid— of all substances — 
is best adapted to this purpose. D. SpilP was the first to de- 
scribe a process for pyTOxylin tortoise-shell manufacture, the 
method of E. Schmidt* being comparatively recent. The Schrei- 
ner & Sievers patent* is said to have been successfully worked in 
Germany. The inventions of H. Beyer,* R. Piogey* and G. 
Tatham, et al.,’ contain no cellulose esters. 

In addition to combinations of formaldehyde with casein,* 
phenol* and resorcinoP® for iht fabrication of synthetic aml)er, 
copal “ and pyroxylin'^ have been employed. In the reproduction 
of marble, ground and polished stone, the nitroa*lhilose plastics 
play an important part, as is evidenced by the pnx'esses of J. 
France,'* H. Engel,'* I. Traube,**G. and C. Goniitzka,'* and A. 
Blitz. The essence of the M. May patent is casein,'* while the 
products of W. Anthony,'* T. Pfaffinger,** H. Garvey,*' C. Volck- 
maim** and J. Elliot** contain no fomi of cellulose ester. J. 

1. Kunst. U)I6. 212, 229; abst. C. A. 1917, U, 12K1. 

2. K. P. I7:i9, 1875. 

3. E. P. 23852, 1907. 

4. D. R. P 67912; abst. Wag. Jahr. 1893, 1119. 

5. R. P. 11527, 1896. 

6. U. S. P. 1203284, 1918; abst. C. A. 1918, 12, 1590 

7. G. Tatham, D. Blair, C. Westwood and J. Dunkin, Iv P. 28‘15.3, 

1913. 

8. N. Tarugi and G. Cioni, Boll. chim. farm 1900, $ 8 , 101; abst. 
J. S. C. I. 1919, 3i 427A. 

9. ' 1. Redman, U.S. P.1107703, 1914, abst. J.S.C. I 1915, 34,40. 

10. H. Peter, U. S. P. 1147264, 1915; abst. C. A. 1915, 8, 24.35. 

11. J.Bahret,D.R.P, 257065, 1911; abst C. A. 1913, 7, 2489; J. S. C. I. 
1913, 32, 499; Kunst. 1913, 3, 389. 

12. K. Micksch, Kunst.«1916, S, 191; al)st. C. A. 1917, U, 1319. Sec 
also Materialicnjninde fiir den Kautschuk Tcchnikcr, 1906, 61. 

13. U. S. P. 602159, 603526, 1898. 

14. E. P. 28361, 1911; abst. J. S. C. I. 191.3, 32, 87; C. A. 1913, 7,Hk;4. 

15. E. P. 15907, 1906. 

16. E. P. 400, 1911. See also S. Hamilton, U. S. P. 209817. 1882. 

17. E. P. 1874, 1901. See also A. Peter, U. S. P. 1147264; abst. C. A. 
1915, 9, 2433. 

la E. P. 8428, 1889. 

19. D. R. P. 30470, 1884. 

20. D. R. P. 31945, 1884. 

21. U. S. P. 94736, 1869, 

22. U. S. P. 97004, 1889. 

23. U. S. P. 128218, 1872. 
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Stevens and K. Harrison' were the first to successfully imitate 
onyx and chalcedony with celluloid, most beautiful effects being 
produced. 

The fabrication of mosaic, cloisonne and champleve enamel 
with celluloid was made possible and commercially successful 
through the inventive ingenuity of B. Harrison and C. Thurber,'^ 
J. France,^ H. Jorgensen,* and W. Underwood.^ The H. Fritsch 
process is for ‘‘Email-Cloissonne."® An entirely original appli- 
cation of celluloid masses is in the sophistication of jet, the 
original process of G. Hirst having been disclosed in 1884,^ that 
of E. Heiisch'' being of more recent date. Hyatt's original process 
for the formation of ebony masses, .was to mix tannin with the 
pyroxylin and camphor, then an alcoholic solution of ferric 
chloride, or hcmatoxylon and an iron salt. The surface may 
be given a dead finish'-' by means of a sand blast. From the 
above indications, it may be seen what an exceedingly imitative 
and artistic industry has been made of the celluloids. 

Celluloid Balls. In the manufacture of hollow balls of 
celluloid, for playing such games as ping pong, great rigidity 
with extreme lightness are the desirable factors aimed at. Thin 
halves are moulded, one with a projection or collar to fit over 
the other half, union being made permanent by means of a small 
quantity of celluloid lacquer. The process of H. Boetticher,”’ 
A. Breinl,'' F. Crane,'- H. Dover,'' L. Delle,'* A. Dencede,'^ I). 
Denny,'* P. Durand," A. Fleck,'*]. Hyatt,"* F. Harris, H. Hay,''' 

1. S. 1*. 1K!K') 

2. U. S. V. 0021,5!). 
r. s 1’ oii)o;{7. 

<1. F P. ;i0;n,50, lOOO. SfcalsoZt^; DrcschkT, I'JOG, 29, 131. 

5 Aust 1’ 00807; abst. Kiiiist. 1914, 4 , 4.54. 

0. H. Fril'ich, \i. V. \\m, 1913. Seq also Iv Jacob, F. P. .30748*1, 

1906. 

7. F: P. .50;L 1884. 

•vS F P. 417070, abst. Kunst 1911, 1 , 90 

9 Rhein ('aitnini und Celluloid Fabrik, I) R. P. 109738, abst. Wag 
Jahr 1900, 46 , II, ,50.5; Jahr Cliein 19(M), 46 , 8.50 

10. DR P. 038;i9. abst Wag. Jahr. 1892, 38, 1060 

11. K. P. 1,5.88.8, 1.S99. 

12. K. P 7718, 1901. 

13. F:. P. 00, 1902. 

14. K. P. 240. 1889. 

1.5. F:. P. 492a 1«02. 

10. F: P. 4377, 190.5. 

17. F P. 403149, abst. Kuiist. 1914, 4 , 294 

18. K. P. 1283, 1893. 
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R. Hatton,’ P. Ilunacus,- R Haynes,’ 1*. Klopseli,’ C. and Iv. 
Kingzett,^ J. Misko,^ 0. M(K)re,' Nenniann anil Marx,'' |. New 
l)old,* vS. Page,*'’ Rhein Ounnni vS; Cklluloid Kabrik,” C. Stanley 
and A. Warburton,’* Stubling,” J. vSnvder,’’ vS(k\ Petiloollin,' ’ F. 
Smith,’® E. Wo(xl,'" and R. WinglieUP*' are illnstrative. Occasion 
ally the balls have a light weight filler incorporated, in order to 
extend their carrx'ing power when batted. 

The manufacture of billiard balU, as has In'en mentioned, 
constituted one of the earliest successful attempts to prepare 
pyroxylin plastics of commercial suitability, and jicrhajis the 
Hyatt billiard ball*'* was the fys’ n-al success in this field. Billiard 
balls are usually made of groinul bone or ivory or other composi- 
tion having as nearly as ]>ossible the Tleiisity and resilience of 
natural ivory. This mixture is agglutinated with celluloid 
hydraulically with heat, then turned and polished.’*'' The proc 
esses of Cl. Burt,'*' I). Blake,-’- J. Bell,’-’ b. Deity, B. Wavne and A. 


1'.) r s p i.mM. i.s 7 :{ 

2 (» H p LW). isn? 

21 K p mil 

1 F P IH‘1.*) 

2 E V l.'W, IKtlO, I()(i7:). 18'.12,al)s( JSC! 1.S112, 11, IKC. 

:i I<: 1‘ 41)82. 1002 

4 r S P 1200747. 1010, abst C A P>17. 11, lOI 
7) r S I» 878070, 1008 
(), Amcr Mach 1002, 2S, 1000 
7. E P 188.M. 100<j 

8 I) R P 0.0822. al)st Wax Jahi 1802. 38, 1000 
0 r S P 800020. 1008 
10 E P 17318, 100.3 

11. D. R P :,0008, ahst Wa^ Jahr 1800, 36 1 178, Chcm Tech. Rep, 
1800,28, I, 114 DR P. 7300.3, ahst Chem Tech Rep 1801, 33, 1, 141, 
Wag Jahr 1804. 40, 1108, Ber. 1804, 27, 070. 

12 E. P. 18821, r80.). 

13 Celluloid, 7, 99. $ 

14. E. P. 17147, 1012, abst Kunst 1013,3,29.3 1) R. P .3277.3, abst 

Wag Jahr 1800, 36, 1178 

1.3. E P 4300, 1002. See also British Xylonite. Ltd. and S Bain?!' 1‘. 
3.3,37, 10a3 

10. E. P. 4183, 19a3. 

17. E. P 0940. 1800. 

18 L'.S P 7970.34, 190.3. .See also!' S Customs Decision, June, 1003; 
abst. J. S. C. I. 1903, 22, 934. 

19. C. vS. P. .303,39, 180.3, 7670.3, 1868, 880».34, 1809, 024.32, 1869, 1 1404.3, 
1871. 

20. Chem. Tech. Rep. 1878, 17, 1, 227 Ai>oth. Zt^j 18, .301. Min and 
Sci. 1892, 65. 238; abst Manufacturer and Builder, 1803, 25, 5*1, Encycl. 
Brittanica, 15, 95a. 

21. U. S. P. 507880, 1803, 513870, 517972, 1894; 545.378, 1895, 652993, 
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Stone,* A. and S. de Pont,* V. Hubbell,* H. Haskell and C. Brig- ' 
liam,^ E. Kempshall,*^ J. Patterson,® G. Phelan,* E. Roese,* 
and J. White** are based on the above method of procedure. The 
A, labre*** and M. HochgiirteP* billiard chalk holder; the mounting 
of tips upon cues as in the processes of L. Hodson** and E. New,** 
and W. Blight,’^ are indicative of the trend of development in this 
direction. 

An immense amount of ingenuity has been expended in the 
t manufacture of an acceptable golf ball, as evidenced by the 
patents issued to E. Kempshall for celluloid*® and other*® golf 

1900. A. Burt, D. R. P. 245108, 1909; abst. Kunst. 1912, 2 , 193. 

22. E. P. 3651, 1868; 2510, 1869. 

23. E. P. 26952, 1896. 

1. U.S, P.113272, 1871. 

2. U. S. P. 502013, 1893. 

3. U. S. P. 522792, 1894. 

4. U. vS. P. 753392, 1904. 

5. U. S. P. 697925. 1902. 

6. U. vS. P. 426513, 1890. 

7. U. S. P. 3590:i2, 1887. 

8. E. P. 5413, 1886. D. R. P. 36573, 1886. 

9. E. P. 1879, 1906. 

10. U. S. P. 363898, 1887. E. P. 1722, 1880. 

11. E. P. 15673. 1907. 

12. E. P. U416, 1903. 

13. E. New, E. P. 24411, 1899. 

14. E. P. 20000, 1913. 

15. U. S. P. 695813, 695866, 096365, 696366, 696367, 696368, 696886. 

696887, 696888, 696890, 696891, 696892, 696893. 696894, 696895, 697418, 

697419, 697420, 697421, 697422, 697423, 697424 , 697425, 697917, 697918, 

697920, 697921, 697924, 607925, 698401, 698512, 698513, 698515, 698516, 

699087, 699088, 699089, 699090, 699094, 699623, 699624, 699876, 700123, 

700144, 700655. 700656, 700657, 700658, 700659, 700660, 700943, 700944, 

700945, 700946, 701736. 701738. 701739, 701741. 704463, 704464, 704748, 

704838, 704882, 705249, 705764, 705766, 706758, 707595. 708484, 709411, 

709412, 710198, 711508, 713771, 713772, 714917, 714918, 715206, 717413. 

768129, 964524. E. P. 20296, 1901; 2052, 2302, 8982, 8984, 8985, 9240, 
9242, 10453. 10704, 11319, 11507, 11752, 1176y‘. 11755, 11996, 12054, 12468, 
12475, 12477, 12479, 12480, 14975, 15156, 15157. 15158, 15800, 17144, 17181, 
18221, 18505, 18588, 18589, 21109, 26070, 26259, 27989, 1902. F. P. 318198, 
3214^. 321438, 323529. 325509, 325790, 325794. D. R. P. 140145; abst. 
Wag. Jahr. 1903, 49, 568. Can. P. 79695, 86417, 86418, 86419, 86420, 86421, 
86422, 86423, 86424. 86425, 86426, 86427, 86428, 86429, 86468, 86469. 86470, 
86471, 86472, 86473, 86474, 86475, 86476, 86477, 86478, 86479, 86480, 86617, 
86643, 90560. Aust. P., Anm. 658, 1902. J. Nixon, E. P. 17132. 1905. See 
K. P. 3230, 1903. 

16. U. S. P. 695866, 695867, 696369, 696889, 697417, 697919, 697922, 

697923, 698024, 698402, 698514, 698517, 699091, 699092, 699093, 699622, 

700124, 700942. 701737, 701740, 702799. 704462, 704881, 705359, 705765, 

707425, 708483. 711215, 712387, 712388, 713769, 713770, 716245, 727542, 

733216, 739753, 761590, 764598. 789694, 789695, 805470, 922773. E. P. *• 

7935, 8406. 8409, 8802, 8803, 8804. 8983, 9241, 9243. 11754, 12462, 1902; 
9469. 22267. 1908. 
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balls. The first Kempshall patent in this art appeared in 10()1. 
Working in conjunction with F. Richards, ’he so adjusted the weight, 
degree of elasticity, uuifonn density t light color and pennanent 
resiliency as to produce a golf ball which was unifomi throughout. 
The manufacture of golf balls is an important luid highly sjiecial- 
ized industry, as evidenced from the representative patented 
processes for their manufacture as issued to C. Davis* and with 
F. KniflFen,* H. Armitage,^ J. Annslrong,** J. Archibald,’’ C. 
Boutwood,’ F. Buckau,” G. Browning and C. Boutwood,” J. 
Brand, “’British XyloniteCo. and S. Bain,” A. Breinl,”T. Bartlett,” 
C. De Buren,” T. Crawford, Cavaiiagh,’® J. Cochrane,” Cam- 
bridge Manufacturing Company,'* W. Currie, Jr.,” H. Dover,*” 
M. Dessau,*’ Dunlo]) RuWxt Co. and J. Worthington,** A. Den- 
cede,** L. Delle,*^ W. Dunn,*’' II. Fullarton,*" A. Fleck,** C. (iray,** 

1 , u. s. p r)9(Kir)3, 6m')4. 00792 ( 5 , ooiH);t 2 . 000813 , 700155 , 701017 . 

701705, 701700, 7112.30, 720482, 720737, 727109, 727201, 727202, 737773, 
80808.3 K P. 8410, 8802, 11050, 1902 Can P. .H(>41.5, 80410, 80405, 
80400, 80408, 80018. For other Richards k<> 1I ball patents, see U. S. P. 
0!M).351, 096.352, 090879, 097927. 700154, 70.3IKX). 709.300, 7I0.3(;S, 711177, 

711178, 711227, 711228, 711229, 711.529, 711.5.30, 712'111, 712412. 7I*241.3. 

712414 , 71241.5, 712410, 714950, 71,529,5, 710.347, 710:148, 71(5.349, 721402, 

72140.3, 725011, 727198, 727200, 737774, 7.588.51, 7.S0.582. 790;}98, 791048, 

791049, 791940, 801813, 849.572, 8.51.377. K. P. 8407, 8408, 1901, 11005, 
ll()00,<^1007. 110.57, 151.59, 1902 

2 US. P. 097810, 7a32,39, 7.30229, 7,302.30. 7.302.31, 7.3(52.32, 7.30233, 
7909.54, 7m55. H. P. 152, 1902, Can P. .S(>492 

3. U. S. P. 1202490, 1010. 

4. H. P. 2211.5, 1891. 

5. K. P. 11990, 1911 vScc also F Harvey, Can P, 142.508, 1912. 

0. K. P. 6917, 1891. 

7. U. S. P. 7,37098, 19a3. 

8. U. vS. P. 1034.585, 1912. See also A Johnston, Can. P. 144184, 

1912. 

9. U. S. P. 720,502. 726,503, 720, -iOl. 

10. Iv. P. 197(>3, 1891. - 

11. li. P. 3,5,57, 1903. • 

12. F. P 1.5888, 1899, Aust. P. 1691, 1900. 

13. K. P. 24534, 1902. , 

14. U. S. P. 780;j43, 19a5; K P. 2.3002. 19a3, 11244, 1904. 

15. U. S. P. 757000, 1904; K. P. 242,32. 1902 

16. U. S. P. 710750, 710751, 7107,52, 71075:1, 710754, 71075,5, 1902. 

17. U. vS. P. 703896. 

18. E. P. 16982, 1903. 

19. E. P. 10701, 1890, 5731, 1891. 

20. E. P. 60. 1902. See also C. Crest, U. S. P 749053 and A. Cramer, 
U. S. P. 734250, 1903. 

21. U. S. P. 951756, 1910. 

22. E. P. 5681, 1911, 

23. E. P. 4920, 1892. 

24. E. P. 246. 1899. 
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T. Goddard/ M. Grecnburg/ M. Hoffman/ A. Hackett/ W. 
Hillman,'^ R. Hatton/ R. Hutchison/ J. Jerrard/ C. Jacobs/ 
C. Kingzett/" C. and K. K^ingzett/’ C. Kingzett and F. Love- 
grove/'* Kleinert Rubber Cp.’’’ R. Knight and W. Peck/^ H. Lee/^ 
(i. Lewis/*]. Macneil/^ L. Du Mahaut/^ P. Meyer/'’ D. Macpher- 
son/“ P. Martin and J. vStanley/’ V. Mingay/- J. Murray and A. 
Levack/’’ A. Nixon/^ K. Painter/*’ W. Park/* J. Paton,” L. Peter- 
son/* A. Pitman/'* A. ancfS, de Pont/’’ A. Powell/' C. Porter/^ 
R, Reach and (L vStaples/’ C. Reade/’ J. Ross,’* J. Roger,’* C. 

2r). W Dmin, U vS I>. 74r)()4 L 1!)(KL Iv P 5080, 1904. 

20. K. P. HMM.’L 191:L 

27. E. P. 128.4. 189,4. 

28. E. P. 202,5.4, 1901; 1). R. P Aiim i). .4.5000, 1911. 

I, ll P. 182.4.4, 1895. 

2 E. P. 4,591. 1904. 

4. U. S P. 1251029, Giimmi Ztg 28 , 8.4.5, 878, abst C A. 1914, 8 , 
1079 

4. H P. 2.5071, 1912 See also E. Harris, I- P. 20825, 1897. 

5 E P 12.5ilO, 1894:4.891, 1.897. 

0. P: P. 2194.8, 1895. See also P. Hunaeus, P. 1IK)75, 1892; E P 
20871, 1912. 

7. U. S P 740120,7.40127, l‘>0.4,al)st J S C I. 1904,22,809. 

8. I<:. P. 24274, 1898. 

9. Iv. P. 12019, 1.894 

10. U. S P. 744402, 741 104, 190.4, E P 22408, 1902, 2499, 1904, 281.52, 
1904, 10924, 1904. 

II. IL P 1207.4, 1900 

12. E. P. 10014. I9a4 

14. E. P. 17418, 1904 

14. U. S. P. 070.500, 1902 .See also C Davis and K. Kn ITcn, U. S. P. 
1202490. 

15. U. S. 1’ 895470. 1908. 

10. Iv. P. 2245. 1.890 

17. Iv. P. 175.55, 1901 

18 U. S. P 790252, 1905. 

19. E. P. 4450, 1902. 

20. E P. 14414, 1894. 

21. U. S P. 1022248, 1912. 

22. U. S. P. .889709, 1908. 

24. P: P. 11917, 1895 

24. E. P. 17142, 17142 A, 1905 

2f). 1 1. S. P. 719089, 719498, 7409.59. 7.4 141X5, 7.425)8:3; E P. 0705, 0700, 
0707, 12717, 14704, 1904; Can. P. .'H981, .849.85. 

20 Iv. P. 108(52, 1890. 

27. Iv. I’. 1400,4, 1912. 

28. U.vS. P. 118.54.42, 191(5. 

29. U. S P. 172482, 1870. 

.40. Iv. P. .40.54, 1895. 

41. E p. 14002, loas. 

.42. E. P. 150.42, 1905; 10050, 1900. 

;34. IJ. S. P. 741014, 1904. 

44. IJ. S. P. 879981, loaS; E. P. 21040, 1900. 

45. PL P. 13.830, 1891. 

40. U. S. P. 743105, 1903. 
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Royce,' K. Smithy F. Smith, Jr.,'* \V. Smith, ^ A. vSmilh, II. ami 
J. RolxTts,^ H. Singer,'* W. Short," J. Slmphcrd,’* I.. S<.‘1 /(t,'* 
A. Saunders, *'* Iv. Schult/.** A. Seaman. 1'. Seiherlinj;.''' Self 
Developing Plate Co. andT. Hola*^,’* Sviete Pettieolin,''' W. and 
II. vSoiithon,*^ A. S|K‘ar.'' C. Stanley and A. Warhnrton,’^ J. Stevens 
and C. Thurher,’** J. vStiKker,*"^ R’. wSchupphaus,-' W. Taylor,'"’ M. 
Lloyd,” VV. Thomas,” C. Thompson, W.d'hoinson,-*’ L 'riuirlow,*' 
C. Treadwell,” ]. Unwin,''* R. and I{ Urcjidiart, '*' 1'. Wadsworth,** 
R. Wilson,’- IC. Wood," W. W.kkI and V, Hartlell, ” and Worlli- 
ington.*''* 

Celluloid lias also Ixm used in the eonsinietion of golf 
clubs*** and hockey sticks,'*^ a ■ i for golf ball cleaners ” Rubber 


1. i; s 1’ ‘iii.vis'.i. 1 !»()<). !•: r lmni'i, mon 

‘2 !■: 1‘ l.V)7 

;{ r s p 72()s:,2, 7J1U71. mo;},!*: p ii.s.-;, pio:; 

A. i«: p jiiioa, i.s'.i.s 

:» l{ p '»;<'.)(). I'MM. .s<,2.s. p»().*) 

i; PS 1’ 72.s.ni, p.i();{ 

7 r s p 7:t7oai. p.tin 
s K. p 7<ii:). p.Mia 
p PS p 7P;'.i}r,. p.H)2 

10 P. s P 7072<;:{ 

11 P. S P 7l(i200, 7102MI. 1002 

12 P S P 7:10:10:1, P»o:i 

1:1 (! S P 7,H():)2}. 100.7 

14 1{ P. 2iKH0, 100,'. abst J S C 1 P.*(),s. 27, lOSl 

1.7 !•: P 4:100, PH)2 

10 I{ P 2.S770. 1002 

17 (' S P 712010, 712011, 72:i'.*:i.S 

18. K P 1X821, 1S07 

1!> P S P 7 1:1 1 08, 1002 

20 Iv P. :i412, 1007 

21. P S P 120,8410, abst C A 1010,13,1070 

22. P S P 8782.74, 100.8 
2:1 H V. 8201, 1801 

24 i; S P 80‘*0:i4. 8()00:i.7, I00»i 

27 U S P 7:11821, io|:i 

20 I{. P 10027, 1008 

27. V S P .X80:i42. 1008. 

28 K P 2;i204, 1010 
20 K P 2120, 100.7. 

;J0 P. S P 770:i08, 1001,1- P :i:i0080, 100:1. 

.‘11 U. S P. 1I820W, 118200.7. 1010. S^r also C. Watkins, U. S. P. 
71718<5, 1002 

32. H. P. 108.70, 100.7. 

;i;i. li. p. 0040, 1800 
34. K. P. 24534, 1002 
:i7. U. S P. 072.313, 1010. 

30 M Drummond, K P. .5:i<>8, 1804. 

37 W Grenville, K P 4.108, lOtW 

38 C. Moxon and J. Brand, K P. 21.703, 1803. 
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and other composition balls may be painted with celluoid lacquer* 
and thereby materially increase the life and usefulness of the ball. ' 

In the manufacture of games, toys and puzzles, celluloid 
often enters as in dominoesf* chess,^ quoits and discus,^ as well 
as bats and racquets for tennis and ping pong,® hockey,® cricket,*^ 
and lacrosse.® Pyroxylin plastic racquets and bats have been de- 
scribed by W. Quaife,® W. Gabbey,*® J. O’Neil” and E- Gaskell.*^ 
The puzzles of J. Unwin,*® J. Boig‘® and A. Phare*® are constructed 
wholly or partially of thi^ material, as is also the toys evolved 
by E. Lehmann,*® Zelluloidkammfabrik in Prag, Briider Lux,** 

A. Wormald,*® J. Moret,** F. Haynes,^® R. Biewend,” A. d’Denny,^^ 

1. J. Page, IL P. 198.'>4, 1893. In th*!s connection reference is made to 
K. P. 3710, 416.5, 7631, mi, 8663, 1080.5, 1900; 3482, 6348, 7718, 8069, 11446, 
11887, 1.5058, 1.54,52, 202,5.3, 20296, 2.3846, 261.55, 1901; 1.52, 1804, 2,302, 4369, 
79.35, 8406, 8407, 8408, 8409, 8410, 8802, 8803, 8804, 8982, 8983, 8984, 8985, 
9240, 9241, 9242, 9243, 10704, 11319, 11507, 1160.5, 11606, 11607, 11752, 

1175.3, 11754, 11801, 11906, 12462, 12468, 12475, 12477, 12479, 12480, 14975, 

14976, 151.56, 151.57, 151.58, 151.59, 1.5800, 158.56, 17144, 17181, 17.301, 18.50.5, 

18.588, 18.589, 19127, 21129, 22172, 22368, 22729, 24232, 24534, 261.55, 262.59, 

27217, 27989, 287.50, 1902; 2049, 2399, 3230. 418:1, 4,591. 6332, 6705, 6706. 

6707, 7162, 7.521, 8583, 9,331. 10014, 10247, 116.56, 11657, 11785, 120.59, 
12717, 128.58, i:i277, 1.3.368. 14764, 16128, 16.336. 16800, 16982, 17318, 18266. 
18770f 18:18.5, 2.3002, 24(K12, 281.52, 1903 ; 374, 1463. 1712, 4960, 6172, 8072, 
8697, 9281, 93.30, 9773, 11240, 13118, 13929, 14701, 16.378, 16924, 17208, 
26831, 29306, lOW; .3412, .5.547. 8986. ia8.59. 1.56:12, 17132, 17132-A, 17186, 
18668, 18695. 20005, 21.595, 2:3252, 25607, 2.56.58, 26743, 1905; 1984, 9299, 

1046.3, 10779, 1207.3. 12272. 130,88, 13718, 14284, 16050, 19981, 21640, 24720, 
2,51149, 28085, 28.424 , 28425, 1906 ; 84.5, 8,52, 1139, 1310, 24.58, 2641, 3.5.59, 
3577, 3641, 6,566, 6872, 6928. 7296, 16006, 17560, 20892, 21340, 22379, 1907; 
261, 2829, 31.87, .3816, 7196. 8113, 9068, 10066, 16042, 16199, 1692.5, 18298, 
19920, 22267, 1908; 909.3, lOtXlO. 21.537, 26148, 1909; 364. 3781, 17392, 1910, 
1512, 219,5, 4022, 6603, 8.5.57, 21749. 2.3.525. 1911; 6.54. 13.541, 20871, 24471, 
1912; 680, 2(5401,2819.5, 1913; 18. 171,58, 1914; 11569, ia38Il, 1915. 

2. M. Stein ami J. Prcud, 1'. P. 1.347, 1896. 

3. C. Whelpton, K. P. 8027, 1894. 

4. J. Simons, li. P. 18716, 1902. 

5. F. Ayres, K. P. 10097, 1894. R. Brand, K. P. 9015, 1890, Golf Club. 

6. W. Grenville, K. P. 4398. 1903 

7. C. Paget, n. P. 9697, 1892. < 

8. H. Broomfield. H. P. 23:32.5, 1912. 

9. E. P. 27.5.59. 1897. 

10. K. P. nil, 1903. 

11. E. P. 18214, 1889. 

12. E. P. .5:3.54. 1894. 

13. E. P. 9104, 1905; 2129, 1905. 

14. E. P. 5635, 1897. 

16. E. P. 18989, 19a5. 

16. E. P. 21373. 1902. 

17. Aust. P, Anm. A. 4139, 1911. 

18. E. P. 2177, 1893. 

19. K. P. 26388, 1908. 

20. E. P. 4982, 1902. 
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M. Dessau,* E. I'liuiiderbolt,* A. Smith, H. and J. Roberts,* 
F. Meyer, ^ J. Williams,* A. Lundstrom,® J. Davenport,’ and 
J. Parker.* To this list may lx‘ added sjunninK lops,’ indian 
clubs,*" drawing slates,** ballons,*’ fislfing line,** and thread*® reels, 
bicycle pedals,** small Imts,'® kaleidoscopes,*’ go-carts,** baby com- 
forters and soothers*’ and tubular skeleton frame handles.’" Espe- 
cial ingenuity and study has Ixen brought to Ixar in the u.se of 
these plastics in the manufacture of playing cards and card 
games as exemplified in the patents of J. Hyatt,’* N. Hart and 
R. Bacon,” R. Hoh & Co.,’* J. Frana\’® M. Winkelstroter, A. 
Leisegang, and P. Simons,** J. Kohn and S. Strauss, A. I^eise- 
gang, M. Winkelstroter anck T Simons,” A. Neumann and L. 
Zuckerbaeckcr’* and S. Neugrosclil.” 

In the manufacture of dolls, either one-piece or articulated, 
celluloid has played an impcxtant part, especially in Germany 
where this branch lias been brought to an enviable state of per- 
fection. This is amply illustrated in the proc'esses as destTibed 


21. K I* ism 

22 . H. V 4 : 177 . m(r» • 

1 iv p. :mr>, I'.io.) 

2 \i P. HMM 

11 p: p mot. W28, iuo.1 

4 H P. 21500, 1907; st-o also J. iMinnan, T S, P. 420120, 1890. 

5 Iv P. 0089. 1907. 

0 Iv. P. 7801, 1900. 

7. K P. 1.5872, 18.8,5. 

8. I-: P. 7292, 190,5. 

9. F. Meyer. H. P. 21.500, 1907. 

10. M. Cronin, F. P 11218, 189,5 

11. K. Fraser, K. P. 21,514, 189<l. K. Woimald, li. P. 2177, 1893. 

12. Rubber Ralloon Co . Iv. P. 8,59.3, 190.3. 

13. W. Cariwntcr, U. S. P. .308277, 1887. 

14. J. Fuller, K. P. 10081, 191.3. 

1.5. U. vS. P. 022243, 1899. 

16. C. Pitman, U. vS. P. :roi.5.3.3, 1884. 

17. W. Whitlock. K. P. 12960, 1899. 

18. J. Wilkinson and J. Fitzgerald, U. P. 20984, 1894. 

19. K. Minchcr, H. P. 6656, 1895. 

20. J. Price, K. P. 19602, 1893. 

21. U. S. P. 218122, 1878. 

22. U. S. P. 241004, 1881. 

23. E. P. 1286, 1905. 

24. E. P. 17691. 1888; abst. J. S. C. I. 1889, 303. 

25. E. P. 20197, 1895. 

26. E. P. 3364, 1892. 

27. E. P. 13773, 1896. 

28. E. P. 15442, 1891. 

29. E. P. 14977, 1891. 
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by W. Carpenter/ M. Lefferts and W. Carpenter/ L. Vangel/ 
Societc Franeaise Pour La Fabrication De Bebes-Jouets/ F, 
vSeott and A. vSeymour,'’’ Vereinigte vSpielwarenfabriken,® Buscliow 
and Beck/ W. Heincke/ K. vStandfuss/-' B. Goldenberg/« F. 
Katon/‘ W. Thompson/^ J. Kubclka/'* W. Nuttall and J. Maden/^ 
IL Reinhardt/^ and F. Ivaton.’® Heads, arms, bodies, joints and 
eyes are all profitably constructed of this ester, being difficultly 
breakable, light, sanitary j^nd inexpensive. 

The pyroxylin plastics for many years have found extensive 
employment in the manufacture of musical instruments, as in 
instalment keys,'^ music clips,'* mcloharp picks'® and plectrums,-'' 
banjo'" and violin tailpieces,^* and Violin mutes,*" but especially 
for piano and similar keys/'' present day methods of preparation 
being based upon the processes of W. Zeidlcr,*® and his co-worker, 
A. Newell,** J. Hyatt,** and J. Loose.** There should also be men- 
tioned in this connection, analogous devices of C. Whitney,*'-' 
I). Spurgeon,"* U. Pratt,"' W. Richardson,"* R. Johnson,"" S. Hogg- 

1. U. S. P. 2.mu 1880. 

e U.S. P. 287559, 1881. 

8. Chcin. Tech. Hep. 1879, 18 , II, 138. 

4. F. P.440520. 1911 

5. U. S. P. 508770, 1898. 

0. 1) R. P. Anm, V. 9115, 1909. 

7. I). R. P. 102850, 1904. 

8. U vS. P. 088040, 1901. 

9 I) R. P 187891, im, abst. Wag. Jahr 1903, 49 , 11, 570 

10. U. 8. P. 1010042, 1911. 

11. K. P. 24840, 19(M. 

12. li P. 0855, 1895. 

18. K. P. 13084, 1887. 

14. K. P. 21052. 1898. 

15. K. P. I8a89. HMM 

10. K. P. 24840, 1904. 

17. L. Fuller, U. vS. P. 483378. 1892. 

18. W. Pike, U. S. P. 3850)42. 1888 « 

19. G. Shearer, U S. P 500800. 1890. 

D. Banics, U. 8. P. 753r).84, 1904. 

21. R. Benary, U. 8. P. 384734, 1880 

22. K. Albert. U. 8. P. 330185, 1885 

23. J. Mitchell, U. 8. P. 885007, 1908. 

24. Orgelb. Ztg. 4 , 224. 

25. U. vS. P. 373001, 1887; K. P. 8012. 1885; abst. J. 8. C. I. 1885, 4 , 
009; Can P. 210.80, 1885; 28080. iaS7; 38;i97, 1892 

20. U. 8. P. 300725, 1884; 42307,5, 423070, 1889; Can P. 38382, 1892. 

27. U. 8. P. 210780, 1878. 

28. U. 8. P. 083950. 1901. K. P. 20108, 1901. 

29 II. vS. P. 477830. 1892. 

30 V. S. P. 790878, 1905. 

31. U. 8. P. 190303, 1877. 
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» son and G. Pettis, ‘ L. Fuller,* (j. iTencii,' and also J. Decker.^ 
Celluloid in Phonography. iJiidoubledly the most im- 
portant use of pyroxylin plastics jn this connection is in 
the talkinjf machine industry, where there is hardly a 
portion of the entire instrument in which celluloid has not at 
one time or another been employed. This exceedingly highly 
specialized industry owes in a large measure its advancement to 
the employment of celluloid. Pelt and tape records, '* phono- 
graph boxes, ^ coaled liber,' record shrinking, cylinder collapsing,^ 
record blanks,’" records,” helically wound’* and cylinder records,''' 

diaphragms,” disc records,’^ sine’e and double"' faced, molding,”* 

• 

:rj r s p kl', \H'M\ 

r S P 217111. IS79 

1 r S P 27-i:i28. I SKI 

2 r S. P |.S‘H 

:i V s P 2:)i2i2. IKS I 

4 J iind \V Decker, 1{ Wiiiklei, P Friess aii<l Weiner, t S p 
41I742<), IStCl 

:> V s. P :i'.( 7 s:)<;. a!«!»2(U. (i'ar)i.'>!>. 72.Hsr.7 i* i* iir»nx. 

1890. 10:r)7, 1S91, 2<')9(). S24.S, IKO.'I. l»90i;. 1902, 4(kSI), 1‘M).-), 0220. 1S0.'>7, 
1900, 17108, i<t07 V I' 798;i, 81 ;d, ;ii9}09, aoMii. :i7:>429 

0 1-: P HQL’, 1900 • 

7 \i P 1710:{, 1902 F P .msio, .Addn 20<M. 2707, lOO.l 

8 i; .S P :t2827:{. 01.v.»20, 07290*.). 0.8!»1 17. ii8<H 18. 089108, 092887, 

728007, 78.V)79, 7}2i:)4. 7124.M, 7:)01 18. 8.80117, .8.81011 I- P 1.80)1. 1.801. 
1.8.814, 1900,7110,2.8.880, P)02. 1028.8, 190,8 F P .82)d7l Can P 078.81 

9 V S P Ke-issue 11917, 0.80181, )i72*)0') F P 117.8, 1.8!)| 

10 U. .S P 7.80119, 77.897.8, 9991.8.8 F P 18917, 1902, 11071, 

1 107.8, 1907, 2472.8, 190.) 

11 Iv P 40,82, 19(K), 1190.8, 1190*.), 190.8.279.82. 27'.).8.8. l9(Hi, V S P 

Re-issue 1.8(Ki7, 00049.8, 000819, 08;3979, 089117, 08*)}08. 092.8.87, 7717.88, 
,8(X).8.81, ,8224.8.8, 8.87927, 840411, 8.8488)1, 8.V18S7. 8810-11, 892.801, 9.81488, 
900.820 F P 8.82.8.80. ,872.8,8.8, .872.8.89 Can P 12.881.8.12.8819 

12 V. S P 9.89119, 9.89120. F. P 24);!).8, 2172.8. 1909 Can P 
12.8.818, 12.8819 D R P 229412 

1.8 U S P. .899204. .89920.8, .82827.8, 04,8920, ))49.88.8. 0.8(M.81, );.807.89, 
0.879.80, 00422,8, 00049.8 , 000819, 0009.87, 0070(M), 072909. 08.8.8)12, 0.8.8979, 
0.89117, 08911.8, 0894)18. )i89.lR0, 092.8.87, 70.8772. 708.828, 710299, 71.8209, 

728007, 728807, 7.8.8.879, 7.80773, 7.89713, 7424.84, 7421.8.8. 7.8))118. 7.80119, 

7717.88, 77.8978, 8)40831, 82248,8, 8.80417. 8.87001, 8.87927 , 84)1411, 8.8y2.')0, 

8.84880, 8.84887, .S.8.8.8.8.8, ,8.8,8.8.80, 871.8.84 , 881044 , 892.801. 9.89119. 9.89120, 

9.5148:3, 9.8:34.84. 900:320. 901980, 99918,8, 10180.81, Re issue 1 1917, and 1.8007 
Iv. P. 2:3300, 189.8, 1478, 1894, 1,80.87, 228)17. 1899; 1.8)10, 1.8)11, 40.82, 89:30, 
11409, 1:3.844, 1900, 71.8, 920, 1901, 7140, 108.8.8. 17103, 18917,2.8.88)1, 1902, 
2099, 8049, 11908, 11909. 1028.8, lOKKl. 24382, 24:382 A, 190.8:4080, 190.8, 
0013, 18057, 279.82, 279.8.8, 279,84, 190)3, 8840, 14071, 1407.8, 17108, 1907, 
2409.8, 2472.8, 1909; 10319, 1910. I) R. P. 229412. 22971.8 Can P 078.^1, 
70735, 12.8818, 12.8819. F. P. 2,80177, :32)I174. .TOm, .832,837, .8,80077, 
,804222, .872.8,'38, 372.8,89, .872.'>40, 37.84233, ,878304 Reds.s1ie 1.805, 798.8, 81,84. 

14. E. P 1497, 1900; 21087, 1907; 11015, 1909 F. P. 3.89148, :382200. 

15. U. S P. 548)32.8, 0)33194, 004223, 00049:3, 600819, 080321, 089118, 
695159, 708828, 710299, 713209, 728807, 70.8.8(34, 7717.88, 8190.88, 819072, 
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mandrel expanders,^ folding cylindrical records,* shrinking records,* 
phonograph horns,* and sound boxes,* hydrostatic record formers,® 
combined synchronous cinematographic and phonograph devices,* 
laminated records,® plastic-metallic matrices,® atmospheric, ’“centri- 
fugal'^ and embossed’* pressure moulded records, expanding 
cylinder records,’* fiowablc cast records,’* with or without knurling 
them,’* vertical pressed records,’* mechanically expanded,’* seg- 
mentally expanded.’® Records hydrostatically’® or otherwise 

S32403. mm, mm2, M7:m. 8G2407. K78r>47. 89727)4, t)a3190. 992161). 

li. P. 2,W;. 189.3:22867,2,3497. 1899, 40.'’)2. 20710, 1900; 71.'). 22709, 2418.3, 
1901:9906, 1716.3, 1902. 1992, 8»W9. 1644.'), 16446, 1916.3, 190.3.28784, 1904, 
16129, 190.'); 6220, 661.3, 17767, 180.')7, I9(»6, 140‘)8-A. 182.')0, 1907 ; 49r).3. 
1909 ; 24,552, 1910. K. P. 230177. .319469, .3.32181, .3321.81, 336677, 364222, 
364414. Can. P. 79890, 1.36:178. I) K. P. 203924. 

16. U. vS. P. 819072, 862407, 878.547. 

17. U. S. P. 672909. 728607. 7.3.5.579, I- . P. 7146, 1902. 

1. U.vS. P.8.502.56.966771. I) R P. 229.379, 2298.37. R P. 3.32.3.36, 
,378304. Can. P. 114758, 123820, 131425. Iv. P. 11908, 24382, 24382-A, 
1903; 8840. 1907, 2.5:142, 2.5,361, 1909 

2. U. S. P. 8,502.56. R P. .378.301, E. P. 24382-A, 1903 ; 8840, 1907. 

3. G. Stevens. U S. P. 667600 

4. V. S. 1*. 66.3011, 673.396, 69236.3. 80.5544, .80.5000, 820926. K. P. 
360613. K. P. 7.594, 1900; 17786, 1902 ; 24.880. 19(H; 7543, 18.318, 24117, 
1006. 

5. U. S. P. 67.3.396, 80,5.544, 80,5600, 820926. I'. P. 321.507, .36061.3, 
Can. P. 7.5281. R P. 7.51M, 1900 ; 9727, 22273, 1901; 17786, 1902; 7543, 
24117, 1906. 

6. U. S. P. 6.50131, 73.5.579, Re-Rsuc 11917. K P 7146, 1902. 

7. E. P. 18057, 1906. 

8. U. S. P. 66422.3, 666819, 6.89117, 681H0.8. 71.3209, 76.3.564, 7717.58, 

8190,58. 819072, 862407, 878,'>17, 8972.54. P. P, :132181, .332184. 

Can. P. 136,378. E. P. 1644.5, 16446, 1903, 4680, 1905; 17767, 1906; 18250, 
1907. 

9. A. Petit, V S P. 736773, 739713. 

10. F. Capps, U. vS. P. 689536, 871.5,54. 

11. U. vS. P. 689117, 6,89408. 692337, 8,5.5.56,5, 85.55,56. 95148:1, 9.534.54. 

E. P. 4680. 1905. 

12. I Kitsee. U. vS. P. 903199. 

13. U. S. P. 649:185, 6,507:19, 689.536, 7ir209, 8715,54, 881644. E. P. 
15057. 1899; 17168, 1907. F. P. 375429, Addn. 798,3, 8134, 

14. U. S. P. 666819, 666493, 683862, 68.3979, 689117, 689408, 692337. 

F, P. ‘Addn. i:i6.5 to 296.351. E. P. 40,52, 1900; 926, 1901. 

15. U. S. P. 399264, .39926,5. .528273, 695159. F. P. 230177, 319469. 
E. P. 23366, 1803; m)06, 1902. 

16. U. S. P. 528273, 7i;i209, 763564, 819058, 819072, 840932, 847338, 
862407, 878547, 897254, 992169. F. P. 230177, .332181, 3.32184, 3,36677. 
E. P. 23,366. 1893 ; 23497, 1899 ; 8649, 16445, 16446, 1903; 17767, 1906; 
14098-A, 18250, 1907. D. R. P. 201924. 

17 U. S. P. 672909, 837061, 846411, 951483, 1018631. F. P. 332337, 
336677. E. P. 1478.. 1894; 8649, 11909, 1903. 

18. W. Runge, U. S. P. 1018631. 

19. U. S. P. 649385. 650131, 6,50739, 672909, 689117, 689118, 689408, 
692337, 705772, 728607. 735,579. 742454, 742455. 750118, 836417, 854887, 
871564, 961980, Re-issue 11917. F. P. 326174, 372539. 375429, Addn. 7983, 
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expanded,* cut up and down (“hill and dale cut”),* photophono- 
grams (celluloid records made by light vibrations,)* celluloid 
plastics,* postal card records,* dire»t recording records,* record 
shells,^ plastic faced records,® primarily of sheets,® or sheet-faced, 
reproducing needles, “ resonators,** soimd amplifiers** and attenua- 
tors,** solvent blank softening,** as by nitrocellulose solutions,'* 
and sound modifiers.*^ Transparent celluloid records,'* united 

8134. K. P. 1899; 13344, 1900; 7146. f6833. 2,1386, 1902; 16283, 1903; 
4680, 1905; 27953, 1906; 14071, 14073, 17168. 1907 

1. U. S. P. 662961. F. P. ,326891, ,U')240. ,347270, imXirA, 37.37,39, 
,37,3741, ,382211. D. R. P. MK)961, 20.3^8,3 Cun. P 6,8,30.3 H. V. 199.36. 
1906, 

2. K. P. 23497, 1899. • 

.3 U. S. P. 728867, 881664. 900706 K P 71.3, 1901; 180.37, 1906 
4. II. S. P. .328273. 548623, 64.3920, 64938.3, 6.304.31, 6.307.39, 6.379.36, 
(16,3194. 664223, 666037, 672909, 683862, 6814118, 71,32(K). 728607, 73.3.379, 
7:16773, 73971,3. 7424.34, 7424.35, 750118, 771758, 819072. 8.36417. 8:18968, 
8409.32, 878547, 881644. 892301, 903199, 992169, Re 11917. F. P. 
230177, ,326174, .3.36677, 3:18849, Addn 2694 , 2707. Cun. P. 67854. 
70735.-- D. R. P. 203924 K. P. 2:1360. 1893, 1478, 1894; 1.30.37, 2:1497, 
1899, 1560, 1561, 8930, 1:1344, 20710, 1900; 24183, 1901; 7146, 2.3386, 1902; 
8649, 15490, 16283, 19163, 1903, 17767, 1906, 14071, 14073, 1409K-A, 1907. 
.3 K. P. 28784. 1904; 16129, 190.3 

6. U. S. P. 397836, 6.37956. 666937, 69.31.39, 708828, 710299. V. P. 
319469. Can. P. 7073.3. K. P. 22867, 1899; 89.30, 11469, 1900, 9906, 1902, 
28784 1904 

7. U. 'S P. 689117. 089408, 692.3.37, 7717.38, 800.831, 82248.3, 837061, 
837927, 846411, 830256, 834880, 834887, 881644, 951483, 960:J20, 999183, 
Re- 13067. F. P. 332336, .3.32:137, 372518, 372.3:19, 372.510, 37.3429, .378301, 
Addn 7983, 8i:i4 D. R P 229715. K. P. 1178. 1894, 11908, 119(K(, 24.382, 
24,382-A, 1903; 27952, 279.53, 279,34, 1906 , 8840, 17168, 1907; 10319, 1910. 

8. U. vS. P. 666819, 683979, 689117, 689408, 692,337, 76.3.364 , 8190.38, 
847338, 862407, 878347, 8972.51, 951483 F. P. .332181, .332181, :i;i8849, 
Addn. 2694, 2707. K. P. 1716.3, 1902; 1992, 1644.3. 10446, 1903; 17767, 
1906, 18250, 1907, 4953, 1909. Can. P. 1:36378. 

9. U. S. P. 399264. :399265, 686:321. 69.31.39, 781.364. 8190.38, 832403, 
847338, 854886, 862407, 8972.34, 903199, 951483, ‘160320, 992169, Re-i:UXI7. 
F. P. 319469, 332184, 372540, 37.3429, Addn. 7983, 8134. 1C P. 9906, 1‘102, 
16446, 1903; 27954, 1906; 17168, 182.30, 1907. 

10. E. P. 22709, 1901; f992, 1903; 1612‘J. 1903, 6220, 190(3. Can. P. 
79890, 123819. F. P. 304414. 

11. U. S. P, 870300. E. P. 12549. 1908. 

12. U. S. P. 709984. E. P. 8011, 1906. 

13. T. Macdonald and F. Capps, U. S. P. 86.3716. 

14. U. S. P. 838968, 878547. E. P. 17767, 1906. 

15. U. S. P. 397856, 645920. 657956, 664223, 666937, 672909. 689118, 
708828, 710299, 728607, 837061. 846411 F. P. 332:336, ,832337. Can. P. 
67854, 70735. E. P. 22867, 1899; 1560, 1561, 8930, 11469,, 1900; 11909, 
1003. 

16. U. S. P. 666493, 689117, 689408, 092337, 855.3.35, 855656. 9.33454. 
F. P. 338849, Addn. 1366, 2694, 2707. E. P. 928, 1901, '•17163, 1902; 15490, 
1003. 

17. U. S. P. 867836, 876035. F. P. 371284. E. P. 5879; 1906. 

la U. S. P. 528273, 771768, 832403. E. P. 23366, 1893; 16129, 1905. 

F. P. 230177. 
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with* or without welding or molding** or hydraulically,** after- 
wards expanded by heat^ and removed by cold,^ strip records,® 
by no means exhaust the usejS to which the pyroxylin plastics have 
been applied in this industry, or adequately convey a conception 
of the intricacy and detail involved in bringing the talking machine 
instrument to its present degree of perfection. Cellulose acetate^ 
and otlier cellulose esters'* have also been used in fashioning plastic 
records. Inventors of gastronomic propensities, have patented 
edible records made of chocolate,'* so that if a record for any 
cause should prove unsatisfactory to the aesthetic taste, there 
is another taste which may be satisfied.*** 

The detailed expansion of this subject is too ramified to be 
attempted here, but is fully treated in a topic in Volume V of this 
work, Those, however, interested in a more comprehensive 
knowledge should consult the original sources of information 
in the inventions of M. Adorn,'* C. Adams-Randall,*^ Aeolian Co.,*** 
American Craphophone Co.,*^ K. Applegate,**’ 0. Archer,** F. 
Armbruster,*^ \\ Aylsworth,*'* II. Ballard,*® A. Bawtree,^** A. Baci- 

5 (! S I’ H;548K(j, IKiO 

Kc- VM\1 V I‘ ;{72r>4(), ;}7r)420, Addn. 7983, 8134. D. R. 

V 229412, 229717) Can V I238I8, 123819. li P. 2797)4, 190d; 17168, 

1907, 24693, 24723, 1909, 10.319, 1910 

2 r S P 649.38,'), 6,8.3979, 692337. 70.')772, 728607, 74245.'), 7.50118, 
8,3(')417 . 8473.38, .S.>18,S6. 8.54887, 961980, 99918;i, 1018631, Re- 1,3067. F. P. 
.3727).39 \i P 1.50.57, 1.899, 16.8;13, 2.3386, 1902, 16283, 190.3:27953, 1906 

.3 r S P 649.38.5, 692337. 70.5772, 728607, 7424.5.5, 7.50118, 836417, 
8.54.887. I- P .372, '>.39 1{ P 150.57, 1899, 168.3.3, 2.3,386, 1902; 2795.3, 1906. 

4 r S. P. .52.8273 I*: P. 23.366, 189.3 F P. 230177. 

.5 r 8 P. 6!»2337, 728607, 74245-1, 7.5011.8, 836417 K. P. 23.386, 
1902; 162.8:{. 190.3 

6 r S P .8.54.8,86. 960:120. Re- 13067. F. P. 372540. K. P. 279,54, 

1906. 10.319, 1910 1) R P. 229715 

7 r S P ,8.5.5.5.56, 8r).57i6, 9.53454, 962877. K. P. 926, 1901; 13428, 
1906, F P, .3;}, 8.849, F P. .367026. Addn. 1.365, Addn 2694, Addn. 2707. 

.8 I S P. .8.5.5,5.56, 9,5.34.54. K. P. 926,' 1901. F. P. 3,38849, Addn. 
1.365, 2694, 2707 

,9. li Heimerdingcr. li P. 1992, 16445, 19ft3. F. P. .332181, 3.32182, 
.3,321.83. .3.321.84. 

10 The foregoing data has been largely taken from the cla.s.sification 
of George H Stevens, the eminent American authority on this subject. 

11 r. S P. 12026,38, 1916, abst. C. A. 1917, U, 90. 

12, li P 10357,1.891,2690,8248,1893. 

1.3 li P. 24120, 2413,5, 1911. 

14 li P. 40.52, 1900; 17767, 1906; D. R. P. 2a3685, 1909; Can. P. 
108703, 1907. 

15. U. S. P. 9.391 19. 939120, 1909, K. P. 24723, 1909; D. R, P. 229412, 
1909; Can. P. 123819, 1910. 

16. K. P. 27283. 1912. 

17. K. P. 287,84, 1903; F. P. 328221, 1903; Belg. P. 174^24, 1903. 

18. U. vS. P. 855565, 855556, 871554, 1907 ; 953454, 1910; 1024965, 
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galupi,^ E. Berliner,* The Burt Co.,* F. Capps,* J. Challcn,'* 
M. Claussen," F. Clay,’ \V. Clifton and B. Oaksford,** C,. Clin 
chant, F. Desbrierc and G. Vescicr,® CoinpaKnie hVancaisc dii 
Celluloid,'® Compagnic Generalc de* Phonographes, Cincniato- 
graphes, et Appareils de Precision,” Continenlal Royal Pluaie 
and Phonogram Co.,’* C. Ccx^ke,’’ J. Coombs,’^ K. Cousens,’'' 
J. Craig, Jr.,‘® A. Dcfavrie,’* F. Desbrierc, G. Downing,'-’ \l 
Dragoumis,*®\V. Duddell,*' T. Edison,** B. Ivdwards,** A. Eichen- 
griin,** W. Elliott,*^ T. Emery and W. Adkins,*® V. hhnerson,-' 
ia3C416, 104M), iair)i;{7, m 2 , Re- l.-un. m:i. thereto. I'lKl 

I17a391, 191«: K P 95:)9. 1911; F P 1911. ahst f S C I 1911 ’ 

M, 12H7: 1913, 32, 3:), 29K; Kiin^t 191 1. 3, 302. C. A. 1912, S, 1377, 25-17! 

>K55: 1915. 9, 2432, 1910, 10, OAS. 

19. V S. P 9X5490, 1911. 

20 1*:. P. 40X0. 1905 

1 Ital P 87.5:)X, 1907,91400. 190X, 10.0115, 1910, 1 12272. 1912. 

2 U. S P 54X023.1X95 S(‘e also S Hrowii, K. P 11.57,1911 

3 H P. 10.530. 1901; 7993. 1905, F P 347270, 1905, Addii. Iherelo 
1701, 1905 

4 r. S P 000-193. 1901, 0X9.530. 

5 r. S. P. 00.3011, 19(K). 

0. K. P .3.334. 1913 

7. r. S P 72X,X07, IIHKI, XX1004. 9(K)70t), 190.X, 

8 1{ P. 2(K)9. 1903. * 

9. K P. 920. 1901, F P 290.351, 1900, Ad«ln 1.30.5, 190.3, 1). K. P, 

112.517, 1900 

10. F P 3.3.5240, I9a3. I) U P 1.5041.3. 1902, abst. Chem Ztg 1904. 
W, 11.58 Sec also A Defavne, Iv P. 1910.3, 1903. 

11. K P. 1203.5, 1910, F P .391X20. 190/ 

12. r S P. 9.39119, 9.39120, 1909. K P. 24093. 21723, 2.5312. 2.5.301, 

19(H); 1) R. P. 229.379, 229412, 22971.5, 229X.37, Ihlg P 22017X, 220179, 
220X.54, 190*1, Can. P. 1117.5X, 1908, 12.3X1X, 12.3X19, 123X2(J, 1910, 13142.5, 
1911. 

13. K P. 71.5, 1901. 

14. ]<:. P 210.S7, 1907, F P 3.X2200. 1907 

15. F P. 1497. 1900 

10. U. S P 992109, 1911 , I*. P. 1.3(H>4, 19(H) 

17. K P 19103, 1903, abst J S C. I 1904. 23 ,x:M 

18. K. P. 920, 1901. F. P. 29(«.51, Addn 130.5, 190.3. 

19 E, P. 8840, 1907. • 

20 E. P. 19950, 1900 F. P. .3X2211, 1907. 

21 E. P. 24,540. 1902. , 

22 r S. P. 71.3209, 713X0.3, 1902, 107X20.5, 191,3, 1119142, 1914; 

114041,3, 1140414, 191.5, 1207.38.3, 1910; 12.344.50, 124X408, 1917; abst J. S. 
:. I 19(r2. 21, 1.541; C A. 1914, I, 405; 191.5, 9, 24.32, 21.33; 1917, 11, 2X0, 
1918, 12, 412 Can. P. 82.572. 1903 1) R P 130033 T. Edjsiai and J. 
\ylsworth, E. P. .507, 1913. U. S. P. 1.342:120. abst C A 1920. 14, 2244 

23. E. P. 1194.5, 1890. 

24. E. P. 17.574, 1912. 

29: E. P. 11008, 11669, 1X90 

26. U. S. P. 781137, 190.5. 

27. U. S. P. 838968, 1900; lli;i97.3, 1183.3.58, 1910; 1.341740; abst. 

A. 1920, 14, 2244. Can. P. 102043. J. Ellis, W. Eickstedt, E. P. 18519, 

911. . 
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J. Escamez and A. Moriones,* H. Fairbrother,* T. Flatau and F. 
vSchellhom,® H. Framery and L. Pacaud/ H. Godwin and A. 
Hoffman, B. Goldsmith,® R. Grimoin-Sanson,’ R. Haines, J, 
Pletts, and E. Eauste,® V. Karris,® R. Head,*® E. Heimerdinger,** 
L. Helm,*® G. Herrington,*® G. Hogan,*® G. Holden,*® W. How,*® 
W. Hoyt,*^ H. James,*® J. Jones,*® Cie, Gen. des Phonographs 
Cinematographcs et App. de Precision,®® C. Krieger and G. Burt,®* 
I. Kitsec,®® T. Lambert,®® H. Langston,®® M. Lefferts,®® S. Levin,** 

H. Lioret,®® C. Loeschner,*®® L. Ludwig and E. Pfefferkom,®" L. 

1. Iv.P. 17108,21780,21799, 1907. F. P. 370354, 375429, Addn. 7983, 
8134, 375739, 375741, 1907. Belg. P. 202785, 1908. In this connection see 
Iv. P. 1044, 1878; 8248, 1893; 4080, 1905; 6220, 1906. 

2. K. P 17786, 1902. 

3. K. P. 13428, 1900. F. P. 367026, 1906. 

4. I*:.vP. 8649, 1903. F. P. 336677, 19(M. Belg. P. 167540, 1902 

5. U. S. P. 819058, 1906. 

6. U. S. P. 840932, 1907. K. P. 14098- A, 1907. D. R. P. 203924. 

7. Bclg. P. 207073, 1908. 

8. Iv. P. 18057, 1900. 

9. U. S. I‘. 8.37061, 8,37927, 1906 ; 846411, ^54886, 1907. Re. 13067, 
1910, 85)4887, 1907; 860320, 1910. H. P. 11908, 11909, 1903 ; 27952, 27953, 
279.54,1906. F P.3323.36,332.3.37,372538,372.539,372540.1906. D. R. P. 
149297, 1904; 190964, 1907. Bclg P. 170552, 170553, 1903; 196777, 196778, 
1967T9, 1906. 

10. U. S. P. 80.5.544, 1905; 820926, 1906. 

11. I{. P. 16446, 190.3. F. P. .3.32181, 3321H 19a3. D. R. P. 152822, 
1904. Bclg. P. 170:]79, 170380, 170381, 1903. 

12. K. P. 2.5217, 1907. 

1.3. U. S. P. .3978.56, 399264, 399265, 1889. 

14. If. S. P. 67.3.396, 1901. E. P. 7,594, 1900. D. R P. 1289.50, 1902. 
15 Iv. P. 7.U3, 1905 

16. U. 8. P. 709984, 1902. 

17. U. 8. P.847338, 1907; 8972.54, 1908. H. P. 182,50, 1907. W. Hoyt 
and W. Gavcn, IL 8. P. 808842. 

18. !•:. P 27,382, 1908. 

19. U. 8. P. 76,3564. 1904. 

20. F. P. 358,366, 1905; abst. J. S. C. 1. 1906, 2S, 227. 

21. Iv. P. 17103, 1902. 

22. U.vS.P.90;i 199, 1908. 

2.3. U. 8. P. 645920, 664223, 695159, '742454, 742455, 1900. E. P. 

I, 560, 1561, 1,3.344, 1900; 9906. 1902. F. P. 319469, 326174, 1902. D. R. P. 
124X52. 1901; 127119, 1902; 136447, 141268, 1903. Can. P. 67854, 1900. 
Bclg. P. 164703, 1902. For litigation on above patents see Off. Gaz. 174, 8, 
31; Off. Gnz. 174,1220. 125F.R.922. 60C.C.A.032. In this connection 
see T. Edison. U. vS. P. 382418, 1888; 414701, 1889. 

24. E. P. 18318, 1905. 

25. U. 8. P. 672909, 1901. 

26. U. 8. P. 870300, 1907. 

27. U. 8. P. 528273, 1894 ; 629273, 1899. E. P. 23366, 1893; F. P. 
230177, 1893. 

28. D. R. P. n5466; abst. Jahr. Chem. 1900, 51 , 850; Wag. Jahr. 1900, 
45 , II, 565. Aust. P. 7720, 1901. 

29. E. P. 7624, 1889. 



CELLULOSE ESTERS 


2737 


Lumiere/ T. Macdonald,* F. von Madalcr,* Ainericiin (irapho- 
phone Co.,^ G. Manwaring,^ F. Matthews,* B. and F. 

Matthews, W. Messer,* H. Mikorey,* J. Milans,'® W. Miller and 
A. Pierman," J. Millet,'* E. Mobley, ‘*W. Morton, 'M).Multhaiipt,'^ 
F. Myers,'* F. Myers and H. Sinythe,'" A. Neuman,'* Nicole 
Freres,'* W. Kaiser,*® T. Opel,*' S. Paxton and C. Shigley,** L. 
Pacaud and H. Framery',** F. Perkins,** A. Petit,** B. Philpot,** 
The PhonofilmSy^idicatc,** J. Pletts,** R. Revell and 1'. Baniard,*" 
N. Reif,*® V. Reko,*' J. Reynard,** W. Rungc,** F. Russell and 

1. E. P 11015. 1909; Aust. P. 10941. 1904 A and I I.utnieie, K. P 
15490. \m, K P. a;iWW9: Adda 2094. 2707. 1901. 

2. V. S P 802407. 80.')7HU1'.KV; 878.547. IIMW 

:i n P 2:1497. 1899; 19.502. 19(X) IklK P 110207, 1899 
4. H. P 17707. \m 

.5. U S. P. 819072. 1900. 

0. r S P. 9514K1. 1910. 

7. I'. S. P 892:101. 1908. 

8 U S P 70.5772. 1902,901980. 1910 1* P lOS,'!.!, 1902 

9. li. P. 24880, 1904 
10 M S. P. 8 : 1240 : 1 , 1900 
11. U. vS. P 78.5510. 790510, 19^5. 

12 U. S. P. 1047971, 1912. 

13 F P, .359148, 190,5. 

14. li. P :1408, 1912 

15 E. P. 2418.3, 1901. Ildg. P. 1,59971, 1901 AuM. P 12113, 1903. 
10 E. P. 18017. 19(XJ 

17 r S P. 00,3194, 1900 : 080.321. 1901 E P 20710, 19(K), 22709, 

. 24,509, 1901. D. R. P. 12,5409, 1902. Can. P. 79890, 190.3 

18. E. P. 0220. (4013, 1900 F P .304222, .304414. 1900 

19. F. P. 320891, 1902 
20 Kunst. 1911,1, 122. 

21. E. P. 12549, 1908 

22. U. S P. 800:WI. 190.5, 82248,5. 1900 

2.3 E. P 8049, 1903 F. P ,530677, 1904 bvlg P 107.540, 1902 

24. U. S. P. 8.502.50. 1907. E. P 8840. 1907 F P 378.304, 1907. Sii- 

also W. Runge, U. S. P. 8,502,50, 1907. E P 24.382, 24.382 A. 190.3. 

25. U. S. P. 657956, 062901, 1900. (i009.37. 08.3802, ()8.3979. (489117, 

689118, 689408, 1901; 692.337, 708828. 710299. 19(r2, 728607, 7.3.5579, 7.3077;{. 
739713, 750118, 750119, 190:h 773978, 1904 , 840932, 1907 E. P 228(47, 
1899; 89:30, 11469, 1900; 7140, 18917, 2,3:380. 1902 1028.3. 1903 I). R P. 

132732, 1901; 148682, 19(M. Aust. P. 11097, 1902, 15112, 1903. Can P 
68305, 1900 : 70735. 1901. ' 

26. U. S. P. 999ia3, 1911. 

27. Can. P. 136378. 1911. Belg. P. 22(4120, 1910 

28. E. P. 15302. 1903. 

29. U. S. P. 867830, 1907. R. Rcvcll and T. Barnard, Iv P. .5879. 
1906. F. P. 371284, 1907. 

30. U. S. P. 895197. 1908. 

31. Kunst. 1914, 4 , 1323: abst. C. A. 1914, 1 , 32,3. 

32. U. S. P. 666819. 1901. 

33. U. S. P. 692363. 1902; 8,50256, 1907; 906771, 1910, 10186.31, 1912 
• E. P. 9727, 22273, 1901; 1803, 24382, 24382 A, 1903. F. P. .321507. Belg. 

P. 163518, 1902. Can P. 75281. 1902. 
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A. Jung/ F. Seymour/ C. Shigley/ D. Reed/ Societe des Etab- 
lissemcnts Gaumount/ G. Stevens/ F. Stock/ Stollwerk Akt.- 
Ges. Gebr./ J. Szek and G. Schauli/ W. Tyler/*’ M. Thomas/* 
G. Hogan/** E. and B. Tr^ckmann/** U. S. Phonograph Co./^ 

K. Walker/** C. Wickes/® R. Winne/^ J. Whitman/* H. Wolcott/® 
C. Wurth/** J. Young/' W. Young/** and Excelsiorwerk Fabrik 
fiir Feinmechanik/*’'^^ 

Tlie efforts in invcstjgation which ultimately lead to the 
production of commercial pyroxylin plastics in commercial quan- 
tities was in attempts to replace hard rubber in dentistry. In 
the introductory or formative period of this art— which may be 
said to include up to the year 1880 , appeared the processes of 

L. Dobbins,'*'’ ]. Duchesne,**' T. Gibson,*^ J. Gartrell,®^ W. Gates,*® 
R. Hunt,'’*’ II. Hamccher and C. Gebell,*" A. Hill,®® I. and J. Hyatt 
and J. Perk ins, Kirstein,''*^ G. Morrison,®® J. MacClclland,''"' J. 

1. K. P. 11071, 14073, 1007. 

2. H. P. 24r)r)2. 1010 

3. C. SluKlcy and S. Paxton, U. S. P. H00331, 1005, 822485, 1900. 

4. Iv. P. 3M2, 1807 

5 V P. 304402, 1007, 400252, 1008. 

Xk P. S. P. 05(M31. 1000, Ke. 11917. 1901 , 007000, 1901. 

7. Iv. P. 23.380, 1903. 

8. 1{. P. 1902, 1003. 

0 K. P.8011, 1900. 

10. P. vS. P. 8.30417. 10(H;. 

11. K. P. 10129, 1905. 

12. Iv. P. 7.504, 1900 

13. Iv. P. 40.5.3, 19(H) P. P. 4{K)051, 1909. Rcl^. P. 214380, 1009. 

14. Iv. P. KKIIO, 1910. I). R. P. 229715. 1911. Bclg. P. 109092, 
225343. 1010. 

15. P. S. P. 805000, 1905. K. P. 24117, 1905 K. P. 3G0013, 1900. 

10. P S P. 1213051, 1917; abst C. A. 1917,11, 877. 

17. P. S. P. 881044, 1908. 

18. P. S. P. 10.3a304, 1912. 

19. P. S. P. (M938,5, 0.507.30, 1900. Iv. P. 15057, 1899. 

20. P. vS. P. 7717.58, 1904. 

21. Iv. P. 1178, 1894. ^ 

22. P. vS. P. 8701X35, 1908. 

Iv. P 17827. 1900. 

24. In tins I'oniu’ction see G. Harrison, Iv. P. 11X319, 1910. Loiide, 
Mon Phot. 20 , 74. 

25. P. S. P. 222678, 1879. Iv. P. 12123, 1880. 

20. Iv. P. 1728, 1881. 

27 I*' P 2985 1881 

28 I<:.' \\ 398o! 1877 . 5112, 1878. D. R. P. 4007, 1878; 7380, 1879; 
abst Pingl. Polv. 1880, 23 $, 205. 

29. P. .S P. 2.38382, 1881. 

.30. P. S P. l.'tHOO, 1874. 

31. I). R. P. 0927. 1879; abst. Dingl. Poly. 1880, 235 , 205. 

32. P. S. P. 9.3086, 1869. 

33. U.vS. P. 113055, 1871. K. P. 1025. 1871. J. and I. Hyatt, U. S. P. 
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Macintosh,* C. Reaglcs,* J. Robie,'* A. Rursell/ V. Sinilh,^ R. 
Telschow,® V. Smith,' J. Troutman,' R. \Vinsl)i*rouji(h,‘' aiui 
L. and G. Winderling.**' I'r(»m tliA time onward lia\e Ik'cii 
devized many refinements esf)ecially ahmj; the lines of j)rosthetie 
dentistr)', as is evinced by the detailed descrij)tions of j Albrecht ,’ * 
II. Black,** R. Brewster,*^ J. BnK'kway,** J.Canmm,*’ 1. and A. 
Delatoiir,*** L. Kilertsen,*' C. Fritzsche^*'* Fog^,*'-' 1'. I'orster,*'* 
J. Graft,*** H. HartwiL^and A. Feltmann," J. liousel,*’’ Hartley,'* 
H. Ilamecher,*'’ C. Hammersley.**^ \V. Curtis,’’ W. Ilon^h,-’' V. 
Hartley,**'*M.CanKMiter,’‘nV.How.^*A ReiKditley,‘'-C. I.eadbetter,-'* 
F. bm'ke,'** C. Land,***’ R. \«imu .n.-^'* A. Meckel,'*" !• Mincher,*' 

12i:.2l’. 1K7I 

;t4 I) R P sm, 1870 
:if) 11 S P 121802. 1871 

;i») V S P. 77;i(M, 1S(W. Rc* ;{777, :{778. isd!). 7<;221. ISdS, 0U7()r). 

1809. 127)979 P 2787). 1807, 7>:i0. 1808, 

1 I-:. P 2790. 1859 

2. r. S. P. 178805, 1870. 

;i II S P. 179007, 1870 

4 U S P. 1207)75, 1872. 

7). U vS. P. 127050, 1872 

0 K. P. 2771. 1879. I) R P 8528, 1879. 11717, l.HSO 

7 K. P. 2518. 1875 

8 r S P 120180. 1871. 

9 V. vS, P 114242, 1871 

10 K. P, 150, 1879 

11, K. P. 2098, 1918 

12. U. S. P 129485.5, 1919, abst J S C 1 19I9. 38 , 288 /\ 

18. U. S. P. 219882, 1879 K P 88fM). 1.878, 1) R P 0512. 1879 

14 tl. S. P. 118780, 1871 H. P 2.892. 1870 

15. U. vS. P. 16.5808. 1875 

10. K. P. 22010. 1894 

17. U S. P. 82.5208, 987451, 1911 K P 1447.5, 1900, HlO. 1908; 
12208, 1905; abst. J. S C. I 1901, 20 , 70t. 

18. F. P. 12576, 1908 

19. Iv. P. 2.5288, 1913. 

20. K. P.3178, 1871. • 

21. U. S. P. 750089, 1904. 

22. r. vS. P. 0.59747, 19(K) 

28. U. S. P. 288487, 1888. 

24 K. P. .548, 1899. 

25. D.R. P.0927 

20. 1). R. P. 26144; abst Chcm Tech Rrp 1884, 23 , 10.8 

27. U. vS. P. 874585, 1887. 

28. K. P. 3296, 1918. 

29. E. P. 548, 1899. 

;J0. I'. S. P. 256879, 1882 

31. U. S. P. 270245, 1888, 

82. U. S. P. 173647, 1876. 

33. E. P. 19522, 1890. 

34. U. S. P. 258858, 1882. 

3.5. U. S. P. 271470, 1883. 
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G. Nawrocki,* G. Rutterfor & Son and J. Huntley,* J. Powell,’ 
C. Richmond,^ C. Rauhe,^ F. Seabury,* A. Shirley and E. Horst,* 
J. Schwieder,^ P. vSchaefer,® Gt Shannon, Swasey," L. Streeter,^* 
vS. Thomas,*’ K. Telle, I. Warren and Dental Manufacturing Co.,*’ 

F. Wienand,** G. Weidhaas,** J. Wedgwood,** Z. Mertens,*^ R. 
Winsborough,*® and F. Wienand.** H. McKay has desaibed a 
celluloid toothpick case.** 

'rhere is hardly a branch of surgery in which celluloid ap- 
pliances have not been employed with advantage.*’ Intra- 
muscular, intravenous, enema and artificial impregnation syringes 
are constructed of pyroxylin plastic, according to the designs of 
J. Pickford,*^ Parke, Davis and Co.,*’ M. Lefferts,** C. Huish,** 

G. Hughes,** A. Gordon and K. vSpencer-Mason,*® J. and H. Lie- 

‘M Dcut. Zahnaer^tlichc Wochen. Oct. 4, 1911; Dental Cosmos, 1912, 

54 . :m 

117. I< P. 4:W)0, 1911. 

38. Iv. P. 189.'). 

1. K P.2771. 1879. 

2 1*: P 18.')r)0. 1898 

3 U. S P. 9021(H1, 1908. 

V (' S P 2779.39. 18.S.3. 

.'i. li P 131.').3. 19IM. 

0 U. S P. 271.370, 188.3 

7. 1{ P. 19704, 1892. 

8. K P. 9173, 1913. 

9 Can. P. 127493, 1910 

10. Dental Cosmos, 1912, 54 , 229 
11 0 S P. 3019.30, 1884. 

12. V S. P .88228, 88200, 892.').3, 1808. 

13. E. P 17908, 1892 

14. Iv P. 27970, 1908 

1.5. Iv P. 22474. 1909,1K).30, 1910. 

10 Iv. P. 10071, 1893. 

17. S P. 88(M.32. 1908. 

18. K. P. 4128, 188.3. 

19. Zahnarztlichc Rundschau, Feb, 8, 1914, abst. Dental Cosmos, 1914, 

6, 990 ' 

20 U. S P. 114242, 1871. 

‘M. K. P. 10071, 1893 

22. H. McKay, U. S. P 409004, 1892. 

23. Bcitlich, Zahntcch. Rf. 1880, 1, 228. C. Brookover, J. Roy. Micr. 
3oc. 1914, 310. L. Duchesne and K. Michel, Rev. d’Hyg. Paris, 1882, 4 , 
1011. b. Faucher, Rev. d'Hyg. Paris, 1889, 11 , 522. H. Hinterstoisser, 
iVien. klin. Wochschr 1894, 7 , 0.3. Schippang & Wehenkel, D. R. P. 9890, 
1879; abst. Dingl. Polv. 1880, 237 , 480; J. A. C. S. 1880,2,303 Gummi- 
^tg 1899, 13 , 03.3 

24. K. P. 14278. 1903. 

25. Iv. P. 9729.‘1903. 

20. U. vS. P. 235953. 1880. 

27. K. P. 15302. 1898. 

28. E. P. 25150, 1906. 

29. E. P. 134. 1895. 
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* berg,‘ and G. Otto.* I'his applies likewise to tlic respirators, 
inhalers and stethoscopes of G. Clements,* M. Dickinson,* J. 
Lobjois,* A. Keller,* W. Richards, 1 C. Teske,^ J. Woods,® F. 
Wyeth,** and G. Zimmer.’* V'accine, and wound-protecting 
shields and guards have been described by (i. Ikringer,** L. Denis,*'* 
C. Heidemann,** R. Johnson,** G. Kemp,** J. Lee,*^ H. Mulford,"* 
Salzmann,*® and j. Steele and H. Stafford.** 

In ear and oilier hearing appliances, the apparati of J. W'il- 
liams,** R. Browii,*'^ E. Little,** W. Haslam,** J. Cousins,** and Iv. 
Samson** are more frequently used, as well as the dress shields 
of S. Greene,** J. SutclifTe** jyid !' Reade.** In trephining,*** arti- 
ficial limbs, f(X)t-arcli sup|X)rts,-’* trusses.” nipping,” plasters," 


crutch 

top," suture plate,** discharge-collecting 

vessels,*** cata- 

1 

\i 

P 248.3, 1004 Sc‘e also I. Cvrcnius, Can P 

1984 20. 1919 

2 

V. 

S P. 2359.58, 23.5959. 


.•i 

K. 

P. 11474, 188.5 


4. 

}{ 

P. 241.50, 1912. 



F. 

P 21.500, 19a3 


(i. 

E. 

P 709^), 1913. 


1 . 

I{ 

P. 2.>8(M, 1910. 


H 

K. 

P. 219.39, 1897. 


9 

K, 

P 09.54, 1890 


1(1 

1-: 

P .">132. 1894. 


11 

Iv 

P 27215, 1890. 


12 

V. 

S P. 09.5270, 1902 


i:i. 

IJ. 

S. P. 0.52999, 1900 


14 

i:. 

S. P. 828311, 1900 


in 

U. 

S. P. 720812, 1903. 


10 

K 

P. 400, 1898 


17 

U. 

vS, P. 0970.37, 1902 


18. 

U. 

S. P 7a321K). 1902. 


w 

Proc. Anicr. Pharm Assoc 44 , 4.')9, ahst .'\mcr, r)riiKKi'’f 18!Kl, 

20. 

Iv 

P. 145.55. 1895 


21. 

K. 

P. 10288, 1907. 


22. 

Iv. 

P. 1437, 190.5. also E P 3104, 1800, 1882-1, 1893 . 21070, 

1895, 320. 1 

1899; 18944, HK)I. 


23. 

E. 

P. 19494, 1891. 


24 

E. 

P. 10170, 191.3. 


25. 

E. 

P. 8,51, 1889. 


20. 

E. 

P. (>32. 1909. 


27. 

E. 

P. 1.3932, \m 


28. 

E 

P. 0740, 1889. 


29. 

E. 

P. 7772, 1892 


30. 

Dawlwn, Ann. Surg. April 1903. 


31. 

W 

. Longinate, E. P. 3991, 17662, 1913. 


32. 

H. 

Kapper, E. P. 3(M98, 1909. 


33. 

J. 

Hibell, E. P. 15725, 1895. 


34. 

J. 

Heywood, E. P. 18973, 1910. 


35. 

H. 

Helbing and G. Pertsch, U. S. P. 628463; E. 1 

P. 2.5779, 1896. 

36. 

J. 

Whitteinore, i:. S. P. 233824, 1880. 
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menial shields,' in correcting broken or deformed features,- 
suspensory bandage,-' antiseptic pencil,^ pads,^ instrument handles,® 
clinical thermometer protectors,^ stammering and stuttering 
treatment," pus cups," pulmonary,’" rectal,” and massage appli- 
ances,'^ have all been produced wholly or in part of this material, 
'riie tampon introducers of vS. Dayan, ” and VV. Ciibbins speculums 
of G. Dtto"* and 0. Benihar(^t;‘® catheters according to A. Plissoii” 
and T. and W. Nicholls;'" tongue depressing'" and cleansing instni- 
ments of B. Buckmann'-'" and Will & lonck Co., and M. Frederick;^' 
the pessaries of W. Brooksbank,"^ W. CampbclF' and C. Cannon;*'* 
together with X-ray apparatus of H'. bieber,"" W. Martin"® and 
11. Saunders and VV. Craske"^ arc indicative of the manifold uses 
to which these cellulose esters have been applied in the healing 
art. H, Lieber*" protects radium surfaces by a pyroxylin 
coating. 

The pyroxyliti bandages and surgical dressings of II. Weidig,"" 


0 WitIurlKT. n S 1» VfCtOIS. I'JO.") 
liH W. Hiowno, Iv I*. 272.')!, IIKH.I 

1. 11. Hudson. 1' S 1\ 7'.)4I.S1. Iv I’ 14291,100.") 

2, J DuohaU'llur, Iv I* 0712, 19(M. 

2. A Wells, !<:. 1> 157X2. 1<SS9. 

4. C Swett. I’ S I* l2.S0."),S0,al»sl C A 1018,12,2002. 

5. W. Rav, If vS V 212228, 18,85 
0. F. Ntusslo, If S r. .201215, 1887 

7. J ('inlliths, Wocklv Consular an<l 'trade Rep 1010, No. 9, 410. 

8. F. KfKx'li, Iv P 10(H."), I9(M) 

9. H. Isoovesco. Iv. P 172.22, 1890 
10 C. Cviiarro, Iv P 12502, 1912 

11. J. Sc'hwicdcr, Iv P. 917;i. 1912. 

12. J. Ik'vwood, Iv P. 18972, 1910 
12. U. S P. 292, VIO, 1.8.88 

14. Iv. P.972, 1911. 

15. 1 1 vS P 22001.5, 1,881. 

10. Iv. P. 224.28, 1.895. 

17. K. P. 2;i589, 1911. 

18f Iv. P. 2072, 1,882. 

19. J. Oshorm*. II S P 4P24(H). 1.8.89. 

20. U. vS. P 019400, 1.899. 

21. Iv. 1M2241. 1.894. 

22. Iv. P. 041.8, 1.88.8. 

22. Iv. P. .201.2, 1.877. 

24. H. S. P 5)47025, 1895. 

25. J. vS. C I. 1905, 24 , 2,20; Chcin Centr. 1905, 76 , I, 1213. See also 
radium surfaces on celjuloid sticks, H. Fiober, Iv P 11920, 1905. 

20 Iv. P. 24018, 191H. 

27. K. P. 27257, 19(M. 

28. Iv. P. 11920, 1905 

29. U. S. P. 090122, 1902 
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H. Wilson/ A. Wells,- 1' LoFai^MKivs,* C. llenderstui,* and (•. 
Sumner;'’''' the tnisses of T. Salt' and |. Hihcll," and the celluloid 
surj^ical splints as devi/ed by J. IVek,' A. v'^ands,*'* | Peek,'' M. 
PollcK'k/- and K. Jacub'^ have placed an important part in the 
settin^j of limbs and arms at the fnuit in the late conllict. The 
inhalin^^ apparatus (»f C. Cenarro'^ i^ worthy of mention. 

In P.H).") appeared the w(»rk of b de bab.irthe »ui the use of 
celluhnd in orlhopt'dii s,* ’ in which a gmnprehensi\ e review of the 
subject is made. A. Ideisehef,''’ h'. le I'ai^uavs'' and II. Ka])per'^ 
have intnHluced special apparatus f(»r the li^id support of mem 
bers <jf the IxmIv. In ophtluihnolo^y and otology, celluloid 
artificial eyesasmade by th^ T. 1 iay''and H. llamecher-'' methods, 


1 r s 1 ' ‘ii/ii'tj, i(io<i 

!• r \:uS'2, isvt 
K 1’ i:)27<;, i-un 
i i<: 1’ \2\A\. is":> 

.'i r s i‘ phu 

C> lanum. Tt I lino! isxo, 40 , L’li I liimi ISSU, 17 , I(l7, Au !ii\ IHSO. 
17 , 211. L’lo ('.(VM-rtul)! Wurt Is.so. 32 , .{I0 J Honk. J Hmlidt 
ISSO. 47 , (i'MI, I'nnti r. ISSO, 1 , 7n (’itimini /t); iSU'k 13 , odd J Hmhdi 
67 , I'is c l.duh, j Hiu'hdi I'tlM. 66 , 7<i. Zts KrpOKl HMIl. 3 , 
77 (irapli Hcoh 8 , 771 Iiiijir 37 , l.MI .\poth /!« I'.KII, 22 , 121 

7 )•: I’ 1S711. IS'Ki 

S li H 17)72.'). l.S't.', 

'.I Iv P 2127). I Old 

10 \VashinKt(»n. I) C' IAciiiiik Stai. lohni.trv <), I'M.s, p.ij-i.. is 

11 K P 2.1777. 1012, ah.t J S C 1 PH.I, 32 , lm\ 

12 H P lOd.')}. HMI7) 

Id Ddilal Cosfiios. 1012. 54 , lOO 

It 1-: P l.d.')0d. 1012 

17) R Har^^(•ll. Inter J Suik'in. l.sss. I.d7 !•' IRdv.Cdnli f oilliop 
Cliir Oct l.SSti J Heelv. Centr 1 (‘hir 1S.S.S, No 12 Hird (ioldiUK, 

Re\ d'ortiiop Pans. ISOO, No 1. d.'), Hnt Mrd J Mav l.d, 1.H.S2 HInk. 
Perl Klin Woh I.S74, .')dl H Hr»)dhiii4, Riv d’orlliopcdie IHOl, ll.'» 

Calot, Soc dc Chirnrj'ie, l-ehiuary. Manli I.SOO, .\'ov .'1, lOOd Congress de 
ClnnirKic 1001 De Saint (lennain. L l'nion Medie.ile 1H.H2, No 47 J 
Pmek. Zts f orlliop Cliirnitie Stuttgart P.MM, 24 , pt 2. d Plascliar, Centi 
f Chiriirg IKSO, No Id Pournier, Preseay and Hegiii, Orthopedic, l*aris, 
IHIO. 38 , Hircli. Phil ,M(il and Siirg Rtp .May l.S.S.'i Holla, C^-iitr f 
ar/.t. I'olyt May dO, ISOO JafTi. Saimn Khn Vert Dec 2K, 1K0!», No 
d4S Kirrnisson and PluK'as, Soc' Chir June 2.'), ISOO Menard, Rev. Chir 
IHOU, Jan No 1 Morion, Phil ined Times I’eh ISKl (', Rvan, Anier 

Pract. New, 20 Oct ISSO Sehwart/., Wien .Med I’ressc, Sept dO, IHSS 
Wittelshoefler, Wien Med Presse, IS,S7 Zablndowsky, Herl. Khn 
Wochschr ISSO, No 20, 2S. 

10. K P. 7)020. 1000 

17. Iv. P 17,27t), 1010 Helg. IV 220700, lOlO 

18. Iv. P. 2ad!U. 1000 St'e also (', Hatlen. H D 7272, 1901, 

19. Pop Sci Monthly, 1S90, 37 , 7)77) 

20. E. IV .5008. 1884. D. K. P. 17272, 1881, 2:j822, 1882. 
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as well as artificial ears,’ and the celluloid eye baths of J. Byrom^ 
are interesting in this connection. In optics,* nitrocellulose 
plastics have long been used for spectacle frames^ and in mathe- 
matical and astronomical instruments. 

The printing upon and ornamenting celluloid, especially 
in display advertising, has of late years aSvSumed ever increasing 
importance.^ The usual printing inks are worthless for this 
purpose, and special inks have been devized by J. Duquesney,® 
F. Meyer,’ A. Bensinger,® E. Neuport,® Rheinische Gummi and 
Celluloid Fabrik,’® J. Ams,“ C. Josz,’*^ T. Truchelut and A. Roche- 
reau, and E. Roehm.'^ In monotone and polychromatic printing, 
engraving and embossing, highly artistic, permanent and inex- 
pensive processes have been developed. Those interested in 
the details will find full information in the methods of G. Audres 
and C. Elliot,'® F. Annison,'® J.Arns,” J. Atkinson,'* A.Bacigalupi,'" 
ly. Baumann, G. Thesmar and S. Jones, A. Bensinger,^' C. Brady,** 

1. Kleinmann, Corresp Zahn. 1002, 31 , 210. 

2. K. B. 21318, 1007. See also A. Andrew.s, K. P. 142240. 

3« G. Leroy, Bull Six*. Rouen, 1807, 2 $, 38G. For anti-dimming com- 
pound to prevent fogging of celluloid eyepieces of gas masks, see P. Carletoii, 
J. Ind. Rng. Chem. 1010, 11 , 1105; abst. J. S. C. I, 1020, 39 , 70-A. 

4. J. Sixncer. U. S. P. 220502, 1870. 

5. Chem Tech Rep 1880,28, 1,1013 Neues Krfmdungen unt Krfah- 
rungen 1807, 24 , 2r)3: 1808, 25 , 105; 1003, 30 , tk'! Zts. Dreschsler 1808, 21 , 
181; lOtKl, 28 , 302, Deut. Buchdr Zts. 1808, 25 , 01 Chem. Tech. Rep. 
1800, 29 , I, 114. Jahr Phot. 1800, 13 , 501, 605, 625; 1802, 8 , 481 ; 1002, 18 , 
036, 1006, 20 , 000, 1008. 22 , 568; 1012, 28 , 632. 1014, 28 , 411. Graph Mitt 
100 : 1 . 22 , 01 Freie K 1001, 23 , 105, 100,5, 27 , 211 Cosmos, 1007. 58 , 670. 
Doerr, Amer Apoth 1000, 21 , 121. 

0. I). R. p. i:i.5;u6. 1000. 

7. I). R P 44120. 1888. 

8. K. P. 3;i21. 1888 

0. I). R. P. 40273, 1886. 

10. I) R. P.45131. 1887 

11. I). R. P. 4.5624, 1888. 

12. Iv P. 11344. 1800 

13. li. P. 2:3826, 1800. 

14. U. S. P. 70150:3, 100.5. 

15. K. P. 17012. 1800. 

16. IJ. S. P. 601027 

17. I). R P. 45624. 1888. 

18. H. P. 2182, 1013. 

10. H. P.20873. 1911. 

20. Sealed note No. 2201, Sept. 18, 1912. Report thereon by M. 

Batteaay and F. Noelting, Bull. Soc. Ind. Mul. 1914, 84 , 52; abst. J. S. C. I. 
1914.33,470. V ^ 

21. U. S. P 383272, 1888. K. P. 2122, 3321, 1888. 

22. U. S. P. 409345. 1889. 



tEl.UUU)SB BSTKRS 


2745 


G. Brandt,' Vanguard Mfg. Co.,* J. Brunner and C. Klary,* 
E. Biihler,^ A, dc Coetlogon,' A. Clark,* K. Colburn and J. France,'' 
Demichel,* C. Dressel,* L. Errera,’® J. France," C. and F. Gee,** 

E. Gerspacher,'* Goldsmith,’* N. Hart*and R. Baam,’'* J. Hasburg,’* 
W. Hagelberg," C. Heaton,’* W. Heeren,’^ C. Sc'hrcibcr and I. 
Ivevenstein,^” Hofcr and Co.," L. Jannin,** J. Jarvis," C. Josz," 
J. Cummings," W. Kuwert and E. Buschler,=* R. Ealx)rdc and 
R. Eorifer,” W. Uke,"M. LclTcrtsaivl J. Hyatt," M. UfTerts,*® 
R. Lcnel," A. Le Roy.^“ C. Lorcli," F. Lundi and J. McMillan," 

F. Meyer," J. Mc'Cleliand,** J. Hyatt," VV. Mi<ull," F. Miller and 

1. H p. 2K<)r), i‘m:» 

2 Hril.J Phot W, V)7 

:i K P i:{2sn. \ss(\ 

4 K. P 12S(W. 1‘Mi:) 

■) V S P 474Hlt, ls;t2. I*. P .VwSti. IX!H. lle!« P \)\m, IHtH. I) 

li (imu. lS<)I.al)st J A C S. 1K!»2. 14, III Str also (k-wcrhchlatt 
WurltcmlxTfj 1X112, 44, 1X2 

t) I-: P 11874, lXX<;,al»st J. S C I 1XX7, 6, AlC). 

7 V. S P 42(iI7(). IXIK) 

H Inipl J4, 27() 

9. n. H. P. JlKjoU, IIMX), ahst J S C I IIHIX, 27, 7()S 
10 K. P 2(m(). IXUX 

11. V S P .mU').'!, IXXX H P 17001, IXXX, 2()l«>t. IXXli 
12 Iv P 2224X. 1011 
12 Aust P 7)06X0, a Kunst 1012, 2, oX 
14 J. Soc Dvors. 190X, 24, 70 

10. V S P 222X:)1. 1X80 vSt-c also U S P 211IH)4, 241(K):) 

10 r. S. P 1240200, 1017, abst C A 10 IX. 12, 427) 

17. H P 4167, lX02.al)st. J S C I 1X02,12,414 
IX K P. 1297). IXXX 
19 V. S P, 00X062, IXOX 

20. ll P. lXo02, 1902, abst J S C I loa2,21,44 

21. D. R. P. 122894, abst VVuk Jahr 1902, a, II. 7)91 

22. IJ R. P. 14X02; H P. 1422, 1X70 

22 U. S P 417727, 18X9. 

24. K. P. 11244, 18X9. 

27). li P. 24246, 1901 

26. I). R. P X40H.i. abst Wag Jahr 1X07), 41, 10X0 

27. P. P. 215106. 1901, f). R. P 140976, loai. lirfmdungcn u Hrfah- 
ruiigen 19a2, 30, 448. 

28 D R. P. 14X02, li P 1422, 1870. 

29. V. S. P. ;i48222, 1886. 

30. U. S. P 246.276, 1886. 

31. E. P. 28408, 189(}. 

32. U. S. P. .279.546, 18X7. 

33. D. R. P 1268.26. Addn to 1). R. P 116252, abst. Wag. Jahr. 1902, 
SS, II, 594. See Graph. Bcob. 9, 771; Impr. 37, 1.50. 

34. F. P. 484322, 1917 

3.5. D. R. P. 44129. 18X7; abst. Wag Jahr 1888, 34, 1163. Chera. 
Tech. Rep. 1888, 27, II, 12.5. Kders. Jahr. 1890, .245. • 

36. U.vS. P.360811. 1887. 

37. U. S. P. 239792. 1881 

38. U. S. P. ;368223, 1887, 
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Millergrapli Co.,^ A. Mittelacher^ E. Neiiport,^ Deutsche Cellu- ^ 
loid-Kunstdrucker/ J. Paterson, W. Dickson and G. Kerr,^ 
Publishing, Advertising and Trading Syndicate,® Rheinische 
Oummi and Celluloid Kabrik,’ R. Roelim,® A. Rose,®C. Rosier,*® 
Schumacher,'* J. vSlnittleworth,'** C. Shaw and D. Sandemann,*® 
C. vSmith,*^ W. vSmith and J. Isgrig,*® J. Stephan,*® F. Sommer,*^ 
vSommer and Friedrich,*'* R. Temmel,*® Usher-Walker and C. Sohn,^® 
M. and G. Walker,'^' II. Wamc and C. Godfrey,'*'* H. Wimhurst.^® 
Soc. de la Manufacture dTndiennes “Emile ZundcV’-USoc. Anon, 
Tntemazionalc per i Cliches in Celluloide Bacigaliipi,'*® and II. 
Ziegler-Reinacher.*'’ 

In reproduction technic, cellutype, cellulotype,*'* cliches, 
printing blocks and in the multitudinous branches of the graphic 
arts, celluloid is daily playing a more important r61e. Celluloid 
stamps, factitous lithographic stones, writing slates, stereotypes, 
intaglio plates,'*'* are comprehended in this category. As illus- 


1. K. P 25251), 1912 

2. Her 1895.28,«-19 
'a. I). R. P. 4027:1, 

4. Phot Iml. 1912, 94.5. 

5 P: P. H57H, 1900. 

(). Swiss P. 1,>142, 1.S97. 

7. 1). R. P. 45iai, 1S8, abst. WaK Jalir 1S8<S. 34, IlOa, Ikr, l.S.S,S, 21, 
914; lidcr. Jahr. 1890, .343; Chcni. Tech Rep 18.S8, 27, II, 125 See also 
D. R. P. 110012; abst Jahr Chcin. 1900, 50, 8.50 

8. U. vS. P. 791.50.3, 190.5; abst. J. S. C. I. 1905, 24, 748 

9. K. P. 3108, 1912. 

10. I). R. P 2.389,37, 1910. 

11. K. P. 3342, 1891. 

12. K. P. 705,3, 1911. vSec also K. P. 12.51, 18S1 

1.3. K. P.21099, 1911. 

14. H. P. lias,3, 1913. 

15. U. S. P. 598028, 1898. 

10. Sealed letter No. 1287, vSept. 7, 1901, reported on by M. Rattegay, 
Bull. ScK\ Muhl 83, .50; abst. C. A. 1913, 7, 2119. 

17. Pap. Ztg. 1903, (2), 28, ,3042. 
iS. Pap. Ztg. 190;i, (2), 28, 3042. 

19. I*:, P. 7000, 1891. 

20. K. P. 2107, 191,5, abst. J S. C I 1910, 35, .308 

21. Iv. P. lt>170. 1,8,80; I{. P, 2770, 1887. Sec also K P 13009, 1885. 

22. Iv. P. 03a3, 1913. 

2.3. K. P.0.523, 1911. 

24. K. P. 714, 191.3 

25. K P 10951, 1907 

20. U. vS. P. .5.50796, 1890. D R. P. 87341. 1895. 

27. IC. Bayard, Ivder. Jahr. 1902, 030. 

28. Print Reg. 1880, 20, 48. Chem. Tech. Rep. 1880, 19, I, 180 I,a. 
Nature, 1881. II, 287. Anthony Phot. Bull. 1890, 21, 302. Jahr Phot. 
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tralive of tlie general trend of thought and experimentation 
in this direction, may Im? cited the discoveries and contributions 
of Adam,* N. Amstutz,- C. Cieorge,' A.*liacigalupi,* A. Balagmv,^ 
Heitlich,® A. Bensinger,' \\ Bluthgen,’* C. Loreh,'* David,*** J. 
Brunner and C. Klary," Iv Busse,'- D. Cameron Swan,* ^ Capitaiiie 
and von Hertling,'^ C. Chisholm,*’ \V. Cooikt,*** (». Fischer,*^ W. 
(lamble,*'* J. .Vniold,’"* and A. (lornit/la,'-*' F. Hanson,^' F. 
IbKlkinsoii,"^ M. Imhert,^-^ L. Jannin, •MV Kraft, A. Jarman, •** 
A. Jensen,’^ C. Jos/,-'* (•, Koppmann,-** T. Kohler,*’* Kraft,** S. 

i.s‘ 11 , 5, ard. 9, :)23, \hw. U dii; 15, Tao. 7;ji, i!H)2. 16, ikw. 
dh'>, 17, 010. 01 1, 012. 1001, 18, .>t»0, .')01, .*><>2 (iiwcrbl WuittcinlKr^ 

ISOl, 43, lO.'), 1S04, 46, 20>.'{ falir CIrmii 1.S!*2, 45, 2'MO N Mrfinil 
Ihfahr IS!).',, 22, 277 .\rch 1K07. 16, 22:i J Huelidr 1.S.S1, 48, .'L’a, :178. 
I’niitt-T 1, Ml laltuii s w ln<l Zt,; UiK 14, lOS l‘ l!).ll, 1 !)()!. Zts 
Ur|)r(Kl. 1001,3,77. Fmc KuiM 1001,23, 10.', 1‘liot Chioink 1002 1000, 
.17.'). Process Ivi^raver's Moiillily, l!)00, 16, 2), 7 1) R P 110712, 1002, 
fcaiinin, llayer liid Ocuhl ISSO, 12, dO!) Sec also H.iycr Ind. Ocwbl 
1S7S, 10, S!) 

1 .Arcliiv. flier Huelihmdirei 

2 I). R P 0.',H11 Sec also A Brookes, K P 21121. 1010, ab,st. 
C A 19 1:., 9, 122S 

;i 1) R P Anin ('. 10.',00. lOl.d, abst Kmisl l!)11.4, 200 
1 li. P 100:,1, 1007, 2!).')S0, 1010, 20870, 1011 BcIk. P. 10S020. 

l')0;j 

3 li P -11 7S. ISO)) P. P. lA'Dldl, 1070.S.'1, 1HS3 
)) ZahiUeehnick iSSO, 1, 22S 

7 K P. 0021, ISKS See also L Collardoii, 1' S. P S3101S, 1007. 

8 K. P. 438!), 1.880 

!) I) R P. 110232, I.S!)S, 12)i.SOO, 1000, Ad<ln to 1102.32, al>st, Chem. 
Ceiitr 1000.71,11, 118!) I, iiuchdr P.lOl, 68 , 7)>. Ser also lOxeliinann, 
Cilluloid, 18!)4, 80 Iv P. 10.0.80, 1880 

10 Bull Soe- Franc de Phot. 18,80. 29, 120, 184. 

11. Dingl Poly 1.888, 267, 01. See also B I.udwiK, U. S. P. 747708, 

1"00 

12 I) R, P. 20.008.0, 100!), abst C A 1012,6,1823 

1.0 K. P. 21018, 100.0, abst J S C. 1. 190.0, 22, 1000 

14, D. R. P. 3280.S. , 

13 L’. S P. 1140074, 1013, abst. C. A 1013, 9, 2000. 

10. H. P. 20713, 1003 

17. J. Biichdr. loao, 70, 091. 

18 Process PhotOgrave 1803; Phot Chroii 1.8!).3, 401. 

10. Gewerbeblatt VVurttemberg 1.800, 48, 21. 

20. F. P. 4(K). 1011. 

21. Zts. Keprod 100,3, 7, 77. 

22. K. P, 2274, 1010. 

23. F P. 300, 1010 

24. F7 P. 1422, 1870. Sec also Tcchnol 1880, 40, 20^4, Iinpr. 17, 107, 
Archiv. 17, 211, 243, 243, Gcwbl. Wurt. 32, 310, J. Buchdr^47, 000, Printer, 
I, 78. 

• 23. Pap. Ztg Ocsterr -Ung. Buchdruckcrztg 180.3, No. 1. 

20. U. S. P. 10!)7440, abst C. A. 1914, 8 , 2401. 

27. D. R. P. 122307, 1800. 

28. U. S. P. 430160, 1890; F. P. 1 1344, 1880, Helg. P. 80302, 1800; Can. 
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Kristensen,* M. Lefferts and J. Hyatt,* D. Lichtenberg-Madsen,* 
L. Marc,^ G. Mynday and V. Evans, ^ 1. Nelson and J. Murray, • 
T. Ninnis,* 0. von Volkmer,® Partridge, “ C. Rosier,**’ I. Rubie 
and J. MacManus," Scheltee and Giesecke,** J. Schmidting,*’ 
Soc. Anon. Petitcollin,'* Sperling, Stagg,*® J. Stevens,*’ F. 
Sonimer,*®T.TruchelutandA.Rochereau,*** E. Vogel, *®O.Volkmer,** 
Aktienges f. Anilin Fabrikation,** and H. Ziegler-Reinacher.*’ 
Celluloid in Photography. In the almost endless photo- 
graphic processes which have been brought forward from 
time to time, these compounds enter to a large degree. 
At this time can be but briefly skeletonized those processes in 
which celluloid enter in contradistinction to the non-plastic 
nitrocelluloses. »Scnsitized films, magic lantern slides, kinet- 
oscopic pictures, printing paper, transfers, film supports, photo 
screens, diaphragms have all been prepared from celluloid.*^ 

P. 335()8, 1890; Ital. P . March 7, 1890, 

29. 1). K. P. 132(>9t). 
yo. D.K P 11201.'), 1898 

31. I’up Ztg. 1892, 17 , 700. Ocsterr -Utig Huchdriickztg. 1895, No. 1, 

1. U. S P. 072.5:M. 1901, 11770.3.5; abst C. A. 1910, 10, 1.58,5. Swiss 
P. 09002, 1914; abst. Kunst. 191.5, 5 , 21X3. 

2. U. >S. P. 348222, 1880. 

3. U. S P. 072,5;i4, 1898. H P. 2.5.519, 1899, 19.34, 1901, abst J. S. 
C I 1902,21,134. Can P. 0.H820, 1900. India P. appl. 1 10, 1900 


4, 

E. P. 349, 1892. 


5. 

E. P. 91.39, 1911. 


0. 

E. V. 28335, 1912. 


7, 

Iv P. .3033, 19a3. 


8 

Phot Corres. 1.S91, 28, 221. 


9. 

The Process Photograin, 1897, 4 , 110. 


10. 

E. P. 10.500. 1910. 


11. 

E. P. 0087, 1894. ' 


12. 

1). R. P. 1245.52. 


13. 

U. S. P. 72.5879, 190:1. abst. J. 8. C. I. 1903, 22 , (>19. 


14. 

V. P. 3878,38, 1908. ‘ 


15. 

J*ap. Ztg. 17 , 34. 


'lO. 

E. P. 2188, 1910. 


17. 

U. wS. P. 5.50:i80. 


18. 

Pap. Ztg. 19a3, 28, 3(M2. Si‘e J. Haddan, Iv. P. 7123, 

1900. 

19. 

E. P. 23826, 1899. 


20. 

E. P. 8088, 1900. 


21. 

Phot. Corres. 1891,28,221. 


22. 

D. R. P. 1.54.539; abst. Wag. Jahr. 19(X1, 58 , II, 479. 


23 ! 

U. S. P. 573504, 1890. I). R. P. 87344. Aust. P. 147.36, 1895. 

24. 

F. Harrington & Co., E. P. 14073, 1903; abst. J. S. C. 

I. 1904, 23 , 

. R, 

, Norris, E P. 7044, 1888; abst. J. S. C. I. 1889, 8 , 414. 

H. Palmer, 


E. P. 0279, 1911. E. P. 10909, 1913. F. P. 3.53536. Verel, Amat. Phot. 
1894, 10 , 230. Amat. Phot. 1889, 0 , 336, 352; 1890, 11 , 123; 1890, 12 , 17, 96,'' 
181, 237, 307; 1891. 13 , 102, 159, 122, 142, 170, 266, 286; 1891. 14 , Q. 35, A. 73; 
1892, 1 $, 99; 1893, 18 , 183; 1895, 22 , 52, 04, 07, 84, 131; 1898, 706, 902, 



CELLULOSE ESTERS 


21 W)* 


• Details of these processes are awtamc<l in the writin^^ and 
descriptions of Actiengesedlschafl f. Aniliii I'abrikutiDii,' W. 
Adams,* W. Kerkow,’ M. Anthes,* C. Archer,*’ A. llarratl and 

A. Hill,*M. Bauer,’ A. Baumgartner,*’ K. Beiiedictus,'* J. Bonnand,*'* 

B. Borzykowski,“ L. Boule, A. Blin and H. Testn,” M. I'orlier,'^ 
M. Grieshaber,’^ David, J. CamplK*!! and T. Thompson,'*' 1). 
Carvalho,*’ Itala Film Barriera di Casale,'** II. Chapman and 
W. wStone,"* J. Clark,*** W. Daniels,*' H. Danzer,** J. Desire,*' F. I)e 
Mare.*^ H. Dixon,*' E. and C. Dupuis,-’* L. Dufay,” ('». Eastman,*” 

‘KJO. 18 m). 2S, 247. 11)01, 14. 7‘). lOO*:, 35, 204. 400. 4.S0, 1002. 35, 20. aOO 
419. 490; 1903, 37, 19, 1904. 39, im ‘ J Phot 1892. 13, .{.'I Anthony 
Phot. Bull 188t). 20, 4ml. 1890. 21, 70. 1802. 23, P.t7 Chnn. Tech Rep 
1887, 25, II. 181 Deut PhotoR ZtR 1911. 35, 20.1 Ain.if Phot. 
1902. 15, 12-7-187 G PizziKhelli. Die AnwcndunRcn dor Phot 1.892. 25, 
10;i. Bayer Gew 111 1.891. », 119 Jahr Chein 1.891.44,2.8.^0 luhr f 
Phot 1891. 5, 1.')!. 490. 1892. 470. 1.894. 5, .'188. 190;i. 17 (111 . 1901. It, .">00. 
1908, 22, 90, 147. 41 1, 4i:i, .Wl. .792. Mon Phot 1890, 29, :i2, 4.1 Pun ZtR 
4, 792, Photography. 1890. 2, 12:i. 189:i. 5, 148, 1894. 5, 292. 18il8, 10, 727 
Phot. Era, 9, 227. Phot Ind 191:1.17.14 Phot Mitth 1902, 39, .7! » Phot 
Record, 1891-1894, 11, 210. Photo Welt 1910, 24, 171 Phot Mug 
1892, 29, 1:13; Sc*i Anier SuppI 1892, 33, l.'l.TIlO Phot New-;. 1.892, 35, 
80, Phot Mitth. 1892, 39,81 Phot Centr 1.89.7,1,21 PhotoRrupUisthe 
Chronik 1901-1902, 471. Wilson’s Phot Mosaics, 1.89.8, 91) C Lowe, 
r S P 0.V1.779. 1900, 

1 Akt Ges Anilin Fabnkation, H P 2770. 1900, 92.7, llM)l 1). R 
P. lOOtiO.7. abst Wag. Jahr 190.7, 51, II. .714 

2 K P. 1078.7, 1888 

3. 1). R. P. Anm. K 4770.7. 1011 

4 U. 8. P 9.79092 M. Anthes and H Movd, l.t<l , I-: P 21211, 

1907; abst J S. C I 1908, 27, .792 
7. K P. 21.7.37, 1902. 

0 K P. 19810, 1893 

7 K P.28284. 1902, abst J S C I lOO.'!. 22, .772 

8 H. P 22138.1897 Bayer Ind und G.ewerbi 1.890, 2t, .328 

9. D. R. P. Anm. B .70mk7, 1910 

10. fv. P. 1771, 1888. 

11. K. P. 4001, 1913. I). R P Anm H 01707, 1911, abst Kiinst. 
191.3,3,240. C A. 191.7, t, 14108. 

12 E. P. .370.3, 1877 

13. Bull Franc Phot 1881,27, 74, 93 . 

14. Bull Soc. Franc Phot 1890.5, II. I.V4 

17. Bull Soc. Franc. Phot. 1890, 5, 11, 127 

16 E P.23499, 1911. 

17. U. S. P. 237247. 

18. E.P. 2:3820, 1911. 

19. U. S. P. 813618, 1900. 

20. LI. S. P. 318233; K. P. 584.7. 188.3, 112,71, 1892, 10971, 1901; abst. 
Kunst. 1913, 3, 389. 

21. E. P. 24556, 1909. 

22. E. P. 3603, 1910, abst. J. S. C. I. 1910, 2S, 978. 

23. Phot. News, 1892,35,80. 

24. E. P. 7306, 1908. 

25. E. P. 1074. 1861. 
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J. Kneels,’ A. I'argier and N. Charavet,^ C. Few,® E. Foxlee,* 
Clark-Lyonel,’’ vS. Fry,'' L. Oeislcr,’ W. Gillard and M. Heslam,® 
F. Griinc,*-' I. Hamburj]jer,‘* T. Hooman and J. Maliszewski,*’ 
C. Jacob, ‘®GnindmannBros.,’®R. James, ‘^C. Jenkins,^*]. Johnston,** 
J. Jounioud,*^ F. Kent, 'H i. Koppinann,'® G. Krebs,®* H. Kuhrt,®' 
II! Kuhn,®® F. Lehncr,®® J. Lefeuvricr,®* J. Lafarge,®* J. Lemary,®* 
M. Levy,®^ A. Ling, T. Rcydle and R. Colbrook,®® A. Lombardi,®* 
(L Macairc,®* W. May and K. Judson,®' J. McComb,®® J. McDon- 
ough,®® M. and II. Miley,®* Mittelacker,®* E. Mertens,®* Farbwerke 

20. Iv. P. 1910. 

27. K. P. 27708, 1912 

28 L, P. 19890, 19897, 1.S89. 

1, \i P. 12107, 1900 

2. Iv . P. OiV). 1801 

:i. Iv V. 197)88, 1890. 

4 Iv p :{:i9:{, 1890 
f) Amat Phot 1889, 9 , :.7 
0 !v. P. 12818, 1902. ahst J S. C. I 19^, 22 , 700 

7 Iv. P. 24244, 1910 

8. Iv P. t I7(M0. 1917, ah«;(. C. A 1919, 13, 2070 

9. Iv. P. 2022, 1809. 

lA U.S P 4:.7712.al)st J A C S 1.891,13,223. 

11. Iv P. 1089. 1801 

12. Iv. P. 3»;0.'), 1870. 

13. Jahr Phot inul Rcproductiontochnik. 1900, 030 

14 Iv P. 1497)0, 1909, ahst J S C. I. 1910, 29 , 1134 Sor also K P. 
14039. 14407. I'.lOO.ahst J S C. I 190.), 28 , 1.327; 1910.29,373 
1.3. L:. P. 21138, 1912. 

10. Iv. P. 2072. 18.30 

17. Iv. P. 7)793. 1880 

18. K. P. 207)50. 1912 

19 1) U P 132090. 1901. 

20. Iv. P.20117. 1901. 

21. 1). U. P. 140934. 1.31973. 

22. Iv. P. 0921, 1891 . ahst J S C. I. 1.891, 10, 787 

23. Iv P. 7029, 1908 

24. Iv. 1’. 3028. 1881. 

27) Iv. P. 2.398, 1802. 370, 1.803 

20. Iv. P. 5223, 1879 

'Jf. Iv P. KMItW. 1,897. I) K. P. 100.370 

28. Iv P. 17432, 1908, ahst J S C. I. 1909, 28 , 1003 Soc also K. P. 
24211. 1907. 

29. H. P. 3190. 1878. 

,30. K. P. 12152, 1,899. 

31. K. P. 2tm. 1912. 

,32. K. P. 17)4.80. 19(XS. 

33. Iv. P. 57)97. 1,892. 

34. V. S. P. 71 187,3, 1902; ahst. J. ,8. C. I. 1902, 21, 1.3,34 E. P. 17485, 
1902: ahst. J.S.C l‘ 1902.21, 1411. 

37). Chem. Tech. Rep 189.3, 34 , IT, 152, 

30 Zts. Parlwii liul. 1904, 8;L See also Lampl, Zts Parben Ind. 1904, 
02. Huntrock, Zts. Farl)en Ind. 1904, 277. Guertler, Zts. Karl)en Ind. 
19(M, 120. 
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• 

vorni. Meister, Lucius and Bnining,’ P. Miller and Miller^Taph 
Co.,- E. Perry, Jr.,’ J. Cutting,^ C. Pctlitt,'* K. Buchner,'' C. 
Schleussner,’ Denk,* P. Moessard,® J. Plener,*'’ Horn,*' A. Hum- 
phrey,** 0. Raethel,*’ J. Rc)molds,*^ Risler,*'' F. Rowell,**' Sandell 
Films and Plates Ltd. and W. vSmalley,*^ 0. vSchnitzler,**' Iv vSchoi*!!- 
felder and E. Kehle,*** C. vSeiemengo,*** Soc. Balland et Cie,-' La 
Societe H. Merville & Cie,-* Soc. Civile des Pellicules Nouvelles,- ' 
N. vSeott,*^ Y. Schwartz,-^ Self-Developing Plate Co.,*** 0. Selle,** 
(L StTshall,*« J. Smith and W. Mcrckens,*' C. vSpatli,’** ll Spit/.er," 
J. vSwan and J. Leslie,’* J. Thornton,’’ Vereinigte-Kunslseide- 
fabriken A. 0.,’* Vosmar,” A. Waggett,’** R. Wall,’^ J. Warburg,’** 

1. !<:. P. ()7(iO. IK97, .ihst. Mon St'i 1901, 57, 127. Iv P 

4994, 1904, al)st J. S. C 1 1905. 24, 1.51 Sic also !«. Payer Co. I{ P 
20722, 19a‘l: abst, J S C 1 1901. 23, 911. K.il)r ilr I’rotl do Clnmio 
Organiquo dc Lairo, IC P l.').')17. 1905, ahst 1 S C I 1900, 25, S.77. 1'‘ P 
350180, 1904. abst J. S. C I 190.5. 24, 1244 

2. Iv. P. 2.52.50. 1912. abst J S C. I I9i:i. 32, 11.5.1 
P. S P 4203.5.5. 1.H89. K P, 40.5, 18,87. 

4. Polv.Ccntr 18,5.3,15, 942 

,5 Iv P. 89.50, 1893 

0 Photo Contr. 189.8,1, 121. 

7. Photo Corres 1894, 31, 0, 3.5 • 

8. Photo Corres 1890, 27, 37; 1.891, 28, 221. 

9. Iv. P. 9401, 1884. 

10. K. P. 4890, 1881. 

11. Poly. Centr. 18.53, 15, 177. 

12. K. P. 15.59, 1881. 

13. H. P. 19683. 1890. 

14. K. P. 1112, 1880. 

15. K. P. 29.54, 1803. 

10. U. S. P. 41.5.500, 1889. 

17. K. P 2.5243, 1902; abst J. S. C I 1903, 22, 1 1 18 

18. Iv. P. 7867, 1897. 

19. Iv. P. 15852, 1896. 

20. U. S. P. 1036730, 1912, abst. C A. 1912, 6, 3329 See also D. 
Scotcllari, K. P. 37.53, 1880 

21. F. P. 457925, 1913. 

22. K. P. 28793, 1902. • 

2.3. F. P. 39.3224, 1907; abst. J. S C. 1 190t). 28, 109. 

24. K. P. 1210.54, 1918, .abst J. S C. I. 1919. 38, .50»A ^ 

25 U. S. P. 962788, 1910. See also F P 378,30.5, 1907, a J S C 1, 
1907, 26, 1109. 

26. K. P. 21880, 1907. 

27. K. P. 1251,5, 1899 . 8498. I9a3 

28. K. P. 29261, 1896. vSec also G Sershall and J Kirk, Iv P. 17122, 
1897. See also U. S. P. 6.57749, 1900 


29. 

K P.2461, 1907; abst. J S. C I 

1907, 26, 

1HX» 

;io. 

R. P. 23138, 1910; abst. J S C 1 

1911,31 

1, 10*). 

31. 

E. P. 249, 1900. 


• 

32. 

E. P. 9893, 1890. 



33. 

E. P. 4043. 1912. 




34. E. P. 21839, 1908, abst J S. C. I. 1909, 28, 200. F. P. ,395164. 
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V. Warlich,’ J. Wellington,^ G. Wood,* Soc. Anon, des Pellicules 
I'rancaises,^ Chem. Fabrik Actien vorm. Schering.^ 

Celluloid is inflammable but not explosive,® and many methods 
have been proposed for reducing this well-marked inflammability. 
The resinates of zinc, magnesium, aluminium and tungsten 
in combination with ethyl acetate, oxalate, formate or butyrate;^ 
colophony, shellac, copal, dammar and turpentine;* nitronaph- 
thalin,'' mastic,'" fatty ofl with p-nitrotoluene,“ polymerization 
products of cumarones and indenes;'* carragheen moss,'* are 
some of the bodies which have been advocated. The materials 
which have been proposed to decrease the speed of burning of 
nitrocellulose are disaissed in detail elsewhere in this volume. 

lunely pulverized “virgin” cellulose combined with pyrox- 
ylin formed the cellulodine of U. Marga;'® cellulose aceto-nitrates 
constituted the essence of the processes of C. Haeussermann,'® 

1008 ; abst J. s c. I \m, 28, 

:b) Zts Wiss. Mfkr HHK), 17, 30. 

;U). Iv.K 23221,1011. 

37. 1*. F 775, 1882 

38. Datisk fotogr Tidsskrift, 1010, Pts. 0-10; Brit. J. I’hot 1017, 84, 

00. C. A, 1017, 12, 1034 

1. UP. 370, 1801. 

2. li. P. 1.573, 1800 

3. U P. 13101. 1800. 

4. Uder Jahr Phot. 1800, 511. Soc. anon. U‘ Catnphre; K P.452432. 

5. U P. 22725, 1005 

0. See Celluloid liul. 1001. 18, 10; abst J. S. C. I. 1902, 21, 1.34 Cf. 
Chcin. Trade J 82, .304; abst. Chem Zentr.'lOlO, 90, 11, 191; Kunst. 1919, 

9, 100 

7. C ShraKcr and R. Lance, K P. 470720; E. P 8283, 1913. 

8 V. Ivckstein. li. P. 1 1.500. 1880; abst. J. S. C. I. 1890, 9, 838, 054 

0 II LaKiieau, K NeW and M. Vignes, U. P. 360912, 1905. 

10 H Roller, I) K. P. 00055; abst. Wag. Jahr. 1893, l9, 1118. G. 
Roller. Belg. P 243102. 

1 1 p: van den Rerkhoff, K. P. 429879, i(bst. J. S. C. I. 1911, 30, 1324; 
J), R P 240051. abst. Runst 1012, 2, 34; C. A 1912, 8, 2186. See E. P. 
150|4. 1804 

12 U Lehman and J. Stocker, D. R. P. 297149, 1917; abst. Chem. 
Zentr 1017. 88 , I, 930 

13 11 Heydenhauss, V S P. 0.50.392, abst. J. S. C. I. 1910,29,417; 
E. P. 18004, lOtHL abst J S. C. I 1010, 29, 041; Kun.st. 1911, 1, 57; F. P. 
400130: abst J S. C I 1010, 29, 417; I). R. P. 220805; abst. C. A. 1910, 4, 
2582; Zts atig Chem 1010, 23, 9,59; Chem. Zentr. 1910, 81 , I, 1568; Zts. 
Chem. hid. Roll. 1910, 7, 238 H. Heydenhauss, A. Banhegyi and K. 
Glaser, Belg. P. 218.5;j5, 1909, Aust. P. 42233. 

14. E. P. 21470, 1895 

15. Chem Ztg. 1905, 29, 607, abst. J. S. C. 1. 1905, 24, 748; Jahr. Chem. 
1905-1008, IL 98;L Zts. ang. Chem. 1905, 18 , 1989; Chem. Centr. 1905, 78,- 
II, 760; J. C S. 1005, 88 , 574; Wag. Jahr. 1905, 51, 192. 



CKI.I.rUOSlv I'iSTl'RS 


• L. LedtTCT,’ H. Berl and \V. Sniilli,- J SoliimilKr and 1.. Mt)i:nu*,^ 
E. Ziihl/ H. Nishida,^ and W. Tarkni and A Williams." wink- 
L. Bctbisy> L. Fouchard and 1*' \ ij^jiu-s' d^ jHiid upon a omljina 
lion of boric acid and rinma wlanini. 

However, those IkkIics which have ^ucii best usuUs in piac 
lice in reducing the inflaniinabilily of celluloid whik- al the s.une 
time conserving its desirable jmjperlies. are combinations with 
gelatin, fisli glue and casein especially«the latter 'I'lie methods 
of (i. Convert, '* C. Bernadac,'* C. Claesseii,'*' Casein Co,” II. 

1 V S. P KVJsTtS, PM2. al>s( J S C I I'UL*. 31, u:t7, Muii Sci 

TI, Ui4 P: P UMU7. 1‘HKb al.vt J S C 1 PMir, 26, ro l‘ P 

P.HXi. ahst J S C I P.H^. 26 ’() |< p ULMCJ. PMn. .,bst Mon 

Sei pm. 74, I) k p i7'.nM;. pto:.. ahst c a pmxi, i, i.mi; j s 
C I P.M)7. 26, W.). Zts aiiK Clu-m P»07. 20, 1 P.M , M<.n Su P)()<». 1 1 ), 70, 
lis, J.ihr Clu-m I'to.’) pjos. II. Clum /cmi I'mi;. 78, I. i.u, W.ik 
J ahr P,MI7, 53, !. IP.) 1> K P LMMIIPP P'O.'). Ikhik A.lditioii t.» 1) U P 

I7',H)17, alls! Zts aiiK Chun P.lOS. 21, 2017. Wai: J.ihr PKl.s 54, II dti.V 

Jahr Chun 1007) 100.S II.OSO I) k P 210V7H, PMHP.ihst (.lum Zuiii 
loo*,), so, II. 247. Chun Zls 1000, 8, H7 1 . Zts an^ Chun P*0't, 22, I(i20, 
Chun Ind P.XIO, 32, OHd, jahr Chun P.KM. 62, II. .ISO. Wajj lain 1000, 
55, II. doo 1<: p 10107,1000.1* P :h)S700 D k P rr00}7‘ io\u tin 
same ground, i e , the treatment of intnK'ellulosi other with atelie anlivdnde 
or .leetyl chloride, iierh.ips m the jirisence of larbon leli.iehloinle 1) k P 
2(K)1 10 adds treatment with ^l.icial .uetie aud. while ( S P I02.S7I.S, h* P 
102072, n k P 21077s. dunli.ites the nn\ul .lutoniliate to di cruise the 
inilainm.itnhtv 

2 Per' PXI7. 40, .ihst f .S (' I lOO/. 26, 27:5, C \ P♦07. 1, 

2170, J C, vS 10(17, 92, 2S0. Chun Z(k k. p 10(17, 31, 27o, J.ihr Chun 
100.") loos. II, 0S2, Zts aiiK Clieiii lOOS, 21, 1 IS,". .S,i .dso I* Perl and W 
Smith, j S C 1 loos. 27, ."):n, alist Jahi Chun PHI.') loos, 11, OS:., Zts 

atiK. Chun lOOS, 21, 2127 II (M. Zts .hik Chun PKN;, 19, 022 A 

(ireeii and A Perkin, J, C S 1000. 89, Si I Pit t< t and P ('feiiujiiaiid, Pei 
1002, 35, 2.')2(l I*: Perl and \V Smith. Pu lOOS, 41, I.s:i7. alist J C S 

loos, 94, i, .*)().'), Pull S<K* Chilli 1000. ' li, 6, I'to. Zts aiiK Chun lOOK, 21, 

IS.').'), 2427 

;i 1* P 4St);i, lOOd. ahst J S C 1 PtOl. 23, dS2 1* P .‘'.21121. 

nurj, alist J S C. 1 1001,23, ."»()0 

4 V S P 720000, lOIM, ahst JSC I lOtKl. 22, SI 7 D k P 

I(i22.d0, 1002, ahst Zts aii^ ^'hem lOtHi. 19, lOS, C'hem Ceiitr lOO.'i, 76, 
II, KHM) 

f) Kimst 1014, 4, 141, ahst J S C I P(1 1, 33, 170, C A lOU, 8, 
22.50 »Sce also I) Klorentm, I* P 4 l.")70S. In 12. ahst Kniist lOl.'l, 3, 274, 
Mon Sci 1 9 Id. 78, 14d 

t) K. P 200.57. 1000, ahst j S C I PUO. 29, 11.52 

7. V S. P 02.5dld. l.SOO. S0410S. lOOK. F P 27.5101, d0S(H)l, lOtKi, 

ahst. J. vS. C. I. 1000, 25, i2.dl, Mon Su lOOH, (I*. 68, 142, Prrx* Anier. 
Pharm Assoc IHOO, 47, 700, Pliarni Journ J.in 2S, ISOO, 75, Prit J Phot 
1893. 46, 4; K P. 11027, ISO.S. 

8. F. P. 71.35094, 100.3. Product called 'bactite, \'ornalithe ” 

9. Alist. P. 138.32, lOtn S«r also li P 21 18.5, 181(2, V S P. 700471; 
^abst. J. S. C. I 1902.21,980, 

• 10. 1). R. P. 10.3008; ahst Jahr Chein I00.5-1908, 11,992 

II. K. P 2;i7.52. 1903, ahst 3 S C. I 1901. 23, 200, F P. 330405; 
ahst. Mon. Sci P.K).5, (4), 62, 23. 
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Cathelineau and A. Fleury,^ H. Ensminger,^ H. Franquet,® E.* 
Delahaye* and Rouland*^ all combine nitrocellulose with casein. 
Cie Francaise du Celluloid, add also urea.® Pyroxylin and fish 
glue form the novelty in tiie processes of W. Woodward,^ Com- 
mercial Products Co.,® and the “Mestrine” of E. Mestrallet- 
Petry.® Vegetable oils,*® as castor,** soya bean,** especially when 
oxidized;*® gelatin combined with nitrocellulose in the hands of 
L. Bondet,'^ P. and S. Borrot,’® I. Traubc,*® G. Woodward,** V. 
Vender,*® J. vStocker and V. Lehman,*® Societe Anonyme L'oyon- 

1. 1). R. P. Addn, 185241 to D. R. P. 185240; abst. Mon. Sci. 1910, 
(4), 72 , 70; Chcm Zentr. 1907, 78 , 11, 1819; Chem. Zig. Rep. 1907, 31 , 396; 
Wag. Jahr. 1907, 56.3. D. R. P. 185240; abst. Zts. ang. Chem. 1907, 20 , 
2177; Chem. Zentr. 1907, 78 , II, 1037, 1819; Chem. Ztg. Rep. 1907, 31 , 361; 
C. A. 1908, 2 , 349; Wag. Jahr 1907, 53 , II, 503; add. 4898 to F. P. 3.54942. 
vSee also A. Chanard, I). R. P. 221080, 1908. P. Castle, K. P. 191.30, 1895. 
0. Caul, Belg P. 149782, 1900. 

2. F. P. 318.385; abst. J. S. C. I. 1902, 21 , 1462. F. P. 326576; abst. 
J. S. C. I. 1903, 22 , 817. Iv. P. 304.5, 190.3; abst. J. S C. I. 1903, 22 , 2.54. 

3. H. P. 14981. 1901; abst. J. S. C. I 1902, 21 , 925. F. P. 312846; 
abst. J. S. C. 1. 1902, 21 , 134, 92.5, 986. F. P. '313846; abst Mon. .Sci, 1903, 
(4), 59 , 12. F. P. 317607; abst J. vS. C. I. 1902, 21 , 1408, Mon. Sci. 1903, 
(4), 59 , 120. I). R. P. 13878.3; abst. Chem. Centr 1903, 74 , I, 485; Wag 
Jahf. 1903, 49 , II, .570, Jahr, Chem. 190:1, 58 , 1019. Add 1.39905 to D. R. P. 
13878.3; abst. Mon Sci. 1904, (4), 80 , 92; Chem. Centr. 190.3, 74 , II, 800. 
Include.s the caseinates of iron, iwtassiuni, sodium, ammonium, aluminum, 
zinc, magnesium, copper and nickel. 

4. Swiss P. .570.59; abst Kunst. 1913, 3 , 28. 

.5. Rev. ind. 37 , 3.50. 

6. F, P. .324894. abst J vS. C. I. 1903, 22 , 640. F. P. .328658; abst. 
J. S. C. I. 1903, 22 , 1012 

7. U. S. P. 80.39.52, 1905; K. P. 9277, 1904; F. P. 344048, 1904; I) R. P 
171428, 1904; Aust. P. 23151; abst. J. S C. I. 19(H, 23 , 1111; 1905,24, 
149, 1251; Sei. Am , Feb 17, 1906; W.ag. J.ahr. 1906. 52 , II, 526; Mon. Sci. 
1908, 88 , 4.5. Can. P 9.5015. Belg. P. 177495. Dan. p. 7316, 1905. 

8. Can P. 120214, 1909. 1 j 

9. F P. 372018; abst. J. S. C. I. 1907, 28^ 4.30; Mon. Sci. 1908, (4). 
88 , 143. Sec W. Massot, Zts .ang. Chem. 1908, 21 , 340. 

1(1. Dusseldorfer Celluloid Fabrik, Belg. P. 2.37160, 1911. 

11. L. Fiorillo, Swiss P. 44228. ' 

12. S. vSatow, U. S. P. 124.5976; abst. C. A. 1918, 12 , 412, U. S. P. 
124607.5; ab.st. J. S. C. I. 1918, 37 , 27-A; U. S. P. 124.5976; abst. C. A. 1918, 
12 , 412. U. S. P. 124.59.83; abst. C. A. 1918, 12 , 412; U. S. P. 1245984; abst. 
C. A. 1918. 12 , 298. Jap. P. 28307, 29247; abst. C. A 1918, 12 , 224. 

13. B. Goldsmith, IJ. S P. 11.52625; abst. Mon. Sci. 1916. 83 , 78. Sec 
also F. Botrellc and G. Fretard, Belg. P. 242735, 1912. 

14. F. P. 372.599; abst. J. S. C. I. 1907, 28 , 634. 1). R. P. 191796; 
abst Wag. Jahr. 1908, II, 540. 

15. Belg. P. 189469, 1906. 

10. D. R. P. 173592, 1906; abst. Wag. Jahr. 1906, 52 , I, 305. 

17. Aust. P. 23151, 1905. D. R. P. 110012. See F. P. 319926. 

18. Ital. P. 107206, 1909. 

19. I). R. P. 45024; abst. Bay. Ind. Gewerb. 1889, 21 , 94; 202133; abst. 
J. S. C. I. 1908, 27 , 1174; Zts. ang. Chem. 1908, 21 , 2334; Chem Zentr. 
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naxienne,^ F. Kohl,- M. Jolles aiid L. Lilicnfcld,^ H. Jenic,^ 
llock,^ C. Tissier and P. Mapiier* and (». de Briailles,’ have Ix'en 
described. 

Other attempts to conserse plastitity while retlucinj; inflani 
mability in nitrocellulose compounds are the endeavors of K. 
Ortmann,* C. Hellriegel,® Knihat,*® A. Diiiin,** J, Aylesworth,'* 
E. Peyrussen/’ H. Blutcher and E. Krause,'* T. vStagg,'^ J. Smith, 
vS(x?iete Industrielle de Cellulose,*^ W. Brigham,"' A. Rowe,'® luul 
the "nitro-epidennose” of L. Nottelle.**' 

The recovery of celluloid, utilizati«>n of celluloid waste,*' 

\m, 79, II. 1312, Chtm Tech Rep RIOS. 32, C. A. 190.). 3, J9I, Addn 
222:119 to I). R P 20213:1. ahst Chem /entr 1910, 31, II. .'■>2, Clum Ind. 
1910, 33, 412; Zts Chem Ind Koll lOiO, 7. .‘HS Anst P Il.M? D K P. 
Anm L-3()3:i0, abst Kuiist 1914, 4, 220 

1. F. P :i20i:i:i, abst J SC I. 1903, 22, KM. F. P .33IH19, abst 
J S C I. 1903, 22, 1200, F. P. 472192 

2 I). R P 114278, abst. Mon. Sc-i. 1901, 57, 102, Chem Centr 19(K). 
71, II, 1002. Wag Jahr. 1900, 43, II, THiO. Jahr Chem 1900, 53, S.W, Hnll 
Soc Franc Phot 1901. II. 17,372 

3 li P.30101. 189G, abst. J S C I 1897, 13, .84, S.')!), 1898, 17, 09. 

4 C. S. P. 1043000, abst. C A 1913, 7, 187. 

.J F. P. 74881. 1807 

0. F. P 320931; abst J. S C I. 190.3,22, 100, Mon Si I'.MKl, 59, 

See also \i. P. 15,30.'), 1899 

7 F. P. 38084.5; abst J S C I 1908, 27, .8.31, F P 42142.3. abst. 
Kunst 1911, 1, 1.50, 1914, 4, 280, F. P 42(MM4, abst Knnst 1911, 1, \^A'k 
\ i. P 8.542, 1908: abst J S C I. 1908.27,877 

8 F P. 5280, 19(M, F. P ,34.3404, 1901. .»bst J S C I 19(M,23,948, 

9 K P. 22180, 1899; abst. J S. C I. 1901, 20, 02 

10 K P. Appl 17797, 1919, abst J. S C I 1919, 38, .500- A. 

11. F P.4851.3,5, 1917, abst C A. 1919,13, 1928 

12. II. S P. 902709, 902770, 902788; abst Mon Sei 1911, 74, 11. 

1.3 F. P. 374.39.5, 1900, abst. Mon. Sei 1908. (Ij. 38, 144 vSee C. 

Cdllet, F. P. .382270, 1900, abst Mon. Sci. 1909, (4), 70, 13, F. P .3823.50 
14. D R P 27.58.57; abst Kunst 1914, 4, 273, C A. 191.5, S, ,301 
Swiss P. 74.3.39, abst C. A. 1917, U, 20.30, Swiss P 70279, abst C A 1918, 
12, 1112, H P. 70, 1914, 1150.3, 1915; abst C A 1917.11,194. 

15 F. P. 2188, 1910. See also G Galy, F P 40028.5, 1909. 

10. K. P. 10372, 190.5, absL J. S. C I 1905, 24, 108;i. F. P. 14.54. 19(K1 

17. F. P.,319920, ab.st J 1? C. I 1902,21, 1.5.50 

18. U. S. P. 2.T397.3, 1880. Sec also Folien u 1‘litterfabr A -G., E. P. 
Appl 104.58, 1920, ab.st. J. S. C I. 1920, 39, ,5(M A 

19. K. P. 21708. 1912, abst J. S. C. 1. 191.3, 32, 1027. 

20. E. P. 23019, 1904; abst. J. vS. C. I. 190.5, 24, 1070. 

21. Anthony’s Photo Bull 1891, 22, 700 Amat Phot 1898, 28, 
902; 1900, 31, 449, 1905, 42, 97. Materialicnkiinde den Koutschuk Techniker 
1906, 3, 138, 248. Gummi-Ztg. 1910, 8; Bayer Ind und Gewerbe. 1911, 43, 
107. Zts. Abfallvcrwertung, 1917, 56. For the recovery of camphor, etc., 
from celluloid sec E. Garbin and C. Gerard, F. P. .354839, 1905; Ital. P. Dec. 
1, 1904; abst. Mon. vSd. 1907, 37, 33. E. Rinraann, Ital. I^ 12,3066; abst. 
Chem. Ztg. 1913, 37, 316. H. Ensmingcr, E. P. 3045, 1903; abst. J. S. C. I. 
*904, 23, 202; F. P. 326576, 1902; abst. J. S. C. I. 1903, 22, 817. E. joseph- 
son, U. S. P. 1211588; abst. C. A. 1917, 11, 705. 
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the rehabilitation of soiled films and the rejuvenation of old • 
ones is an industry of j^rowinj; importance, and is a subject which 
has enj^aged the attention of men of reflection in this art for years. 
The methods which have 1)een put forth from time to time are 
summarized in the statements of (). Monroe,^ I. Kitsee,* H. 
Cave-Rrowne,'* H. (larbin/ M. Toryelli,’ W. Alexander,'^ C. 
Arnold,’ J. Hell and II. Vollin,’^ Deutsche Xylolithfabrik Otto 
Sening u. C,'-* J.Oeorge,"* and A.tirove,” ( b Hirst, A.Jaeckel,'® 

R. Josephson,'D). Monroe,'* R. Muller,'^’ C. Parkert,'’ II. Tas and 
J. David.''' 

The physical constants and chemical properties of the pyrox- 
ylin plastics have been the subjeft of a number of serious in- 
vestigations more recently from the viewpoint of colloid- 
chemical phenomena yet at the present time we have but an 
imperfect knowledge of the inner mechanics of the plasticizing 
process.''* I‘or a survey of this subject, the reader is referred to 

1 (’ S P IS, SI 

2. V s I* 7oi;r)7. luirj. 7i)7(>n;. moi, ai.st j s C' i I'.kh, 23, 880 

,8. H l* 'S2'2W. m0.8,al)st.J S C 1 PHW. 23, 

4 V S 1* .S7I1S1. 11107. ahst J S C I 1008,27,88 K (kirbm, 

C und ('.. ('.craitl, !•: I* KKIIO. lOO.l. aOst J S C I 100.\ 24, 1028, K \\ 
;{.mS0, 1005, ahst J S C 1 100.5.24,1081,0 A l!t07. 1, 1408 I) R 1> 

I. 88;UI, 1007, 1.85100. 1005, al.st Cluin Znitt 1007,78, II, 1087, Cluan. 

ZtK Ri'P 1007, 31, 5.80 (Urard, ('.arhin and Pic.irdo, Ikdg P. 180.8.80, 
1000 0 and 1*' (uTard. Anst P .818751, l'.M)7 

5 K, P. 0.50.8. 1007, ahst J .8 C. I 100.8, 27, .5,80, P P 878278. 1007, 
ahst J S C 1 I ‘)07, 26, 770, Mon Sci 1008.68,118,1) R P 20.5805, ahst. 
Wag. Jahr 1000, 55, 1 1. .5. VI . C A 1000, 3, 1087, Zts an>; Clicm 1 OIK), 22, 
.505,Clioin Zenti lOIK), 80, I, 1008, Chcni Ztg Rt p lOIK), 33, 00, Choin Ind. 

I OIK), 32, 78. Zts Chan Ind Roll 1000.4,207 BcIk P 107000,1007 

0 PhotOK'raphv, 1004, 19, .570 

7. V S. P. 1 10.5481. 1010. ahst. C A. 1010, 11, 2087. 

8. F. P. 408.870, ahst. Kiinst 10 4, 870 

0 C andO (Vrard and K C.arhnO D R. P 1.85100, 180071, ahst. 

C. A. 1008, 2, 810.Chcm Zaitr P.)07. 78, JI. 10.87, Jahr Clam 1005 08, 

II. 004, Clam ZtK Rq» 1007, 3l» .80:1, 010 
10 Iv. 1\ 1 1248. 1000. 

**11, K. P. 180-10. 1004 
12 F: P. .50.8. 1.884 

1.8 Die Celluloid lud. 1011. 88. ahst Raver Ind, C.everhl 1012, 44, 
247; Celluloid Ind, 1018, 8, 02; ahst Kunst 1018, 3, 154, cf. Kunst. 1012, 

2, r>o 

14 r .S P 1211.588, 1017, ahst J, S. C. I 1017, 36, 288 
1.5 C,S, P 244010, 1, SSI; ahst Clam Ind 1881,4,484. 

10 I). R, P Alim M -51052, 1018. ahst Kunst. 1014, 4, 384. D. R. 

P. 280878, 1015; ahst Clam Zentr 1015, 86 , II. 864; C. A. 1010, 10, 2146. 

17. Kunst. lOPH. 8, 01; ahst C. A. 1010. 13, 1026. 

18. K P. 2252,8, 1007. 

10. Wilson’s Photo Mosaics, ISOi, 87. 
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the memoirs of (). Addenbrooke,' II. Soliwur/,’ A. Dubose,* * 
Underwriters Bureau,^ National I'irc Proteclixe Assoeiation,'' 
A. Voigt,’ W. Will,* H. Nishida,'’ J. Brown.**’ H. ^'lcnunm^^'’ H. 
Stokesand H. Weber,*’ P. Weiniani,*'\|. and I Hyatt, A Pan/AT,*' 
J. Bronn,** V. lAjfebure,” B. Pfvl and F. Kascnack,*'* Sjkmkv,’^ 
H. Schwarz,*® J. Goldsmith,’* Kxcelsiorwerk I'abr. fur hVinino- 
chanik,** A. Woscher,** G. Addenbrooko,’* V. befobure/“’ II. Ani- 
bronn,** F. Boeckraann,”G. Bonwitt,-’']’. Bretean and II. Iatoiix,”* 

1 The Electrician, HU I, 6€, r)2tt 

2 Kolloid Chem Ikihefte, HH-l, G, Un. ahst C .\ HM.*). 5, .'>21, MIL’S, 

J C. S. HID, 106, i. 1(I'):H j. S C I H.ID. 33, Mon Sn 82, W), 
Chem Zentr 1014, 8S, II, Ho.'! Kunst lOlM. 3, IM.’). 101 1, 4, .OH) 

.'1 Caout. et (iutta-p lOHi 16, < ahst I S C I lOHO, 38, .’■>.11 A; 

C. A 1020, 14, 020) 

4 Report of the Dept Committee on Celluloid iCd 7I.')S', ahst, 

J S C I Hli;i,32, li:)2. 

5. Nat Fire Prot Ass(k' Ch>art Oet lOl.M, .ihsi C A 1011,8, .772 

0 Quarterly, 7, 444 , ahst C A 1014,8,2181 See .iKo India Kiihher 

World, 1012, 47, 47) 

7 Zts anx Chem lOOd, IS, 28(1, ahst Chem Cinli HHHl, 77, I, 

‘207, 081 

tS Zts aiiK Chem lOOh, 32, 1M77, ahst ] S C 1 HHHl, 2S, StH, 

Chem Centr 10()(), 77, II. 1 H.">. Mon Sei 11107, 46, 181 , Jahi Clu ni 100.') 

1008, II, 001 . 

0 Kunst 1014. 4, 100, 287, ahst C A lOh'). 8, 118 C.iont el (hitta- 
p 101."), 12, 8.)70, 8.i02, ahst J S C I 101.7, 34, 271 

10 Zts anjs'. Chem 100.5, 18, 1070, ahst Chem Centr lOii, 77, 11, 

207 

1 1 Chem Zt« 1004, 28, 210, ahst Chem Centr 10(M, 75, L 1 182 

12 Bureau of .Standards, Tech Papers No os, 1017 Sie .ilso Med 
Woclischr 54, 20.80 Ann Rep H M Insj) lixpio 1808, 48 

i:i Zts Chem Ind Kolloid. 1012, ll, ll.ahst J C S 1012, 102, i, 
070 

14 Dingl Poly 1877, 224, Mil . ahst Jain Chun 1877,30,122.'] See 
also Amat Photographer, HK).7, 42, 121 

1.7. Zts ang Chem 1000,22, 1.877, 18.81,. ihst jahi Chun 1000, 62, 
.‘lOO, Wag. Jahr 1010, 56, II. .504 

10 Zts. ang. Chcin. 100.5, 18, 107<), ahst Jahr Chem 100,5 1008, II, 

001 

17. Proc. Chem Soc lUl.'I, 29, .808, J C S 1014, 105, .828, C A 1014, 
8, 1.5:80, J. S. C. I. 1014, 33, 807, Kunst 1014, 4, 202, Kolloid Zts lOH, 14, 
2.58; Chem. Zentr. 1014, 85, H, 27.8 See also Insurance Kngrg loy, 23, 
800. 

18 Arbb. Kaiscrl Gesundh. Amt 32, 1 , ahst Jahr Chem. 1000,62, 
II, .800. 

10 Mon. Zahnkunstler 4, 41 

20. Zts. Chem. Ind. Koll. 1018, 12, .82, ahst J S C. I 1018, 32, 101 

21. J. Soc. Dyers Col. 1008, 24, 70 

22. E. P. 17827, 1000 See also Amat Photograj)her, 18!»(l, 23, 470, 

1897, 25, 491 ; 1898, 28, 620; 1901, .874, 1000, 44,22, 1008, 47, 104. 

23. Meyer Jahr. Chem. 1898, 4, 419. 

24. Electrician, 66, 629; abst. C. A. 1911, 5, 1371. 

2.5. Zts. Chem. Ind. Koll, 1914, 14, 2.58, j S. C. I 1014, 33, .828 

26. Zts. Chem. Ind. Koll. 9, 147; ahst. C A. 1012, 31, 701, Kunst. 
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J. Bronn/ F. Castle,^ L. Faucher,® F. Gerv'ais/ C. Hoffman,® 
W. Hogbcn,® L. Joslin,’ Kochel/ F. Kiing,® Londe,‘® E- 
A. Futtringer,‘^ C. Munroc,'^ B. Pfyl and Rasenack,'^ A. PuscheV® 
vSandman,*® C. Vincent,'^ A. Voigt,'** and Wahl.'^ 

For most technical purposes, the analysis of pyroxylin 
plastics is limited to a determination of nitrogen, nitrocellulose, 
camphor, camphor substitutes (where possible), stabilizers and 
certain mechanical tests. Nitrogen is determined by the nitrom- 
eter as has been detailed on page 0G4 of this volume. Camphor 
may be estimated by the methods of F. iMhster,^*' Utz,'*' A. Amost,^^ 
1914, 4 , 179. 

27. Dingl. Poly. 1881, 239 , (52, 32:); i^hst Wag Jahr. 1880, 26 , m-, 
1881, 27 , 949; Jahr Cliem 1881, 34 , 1322; Mon Sci 1869, (3), 11 , 241. See 
also C. Vincent, Bull Soc. Chiin 1881, 35 , 403, Mon Sci 1869,11,781. 

28. Chcm. Ind. 1913, 36 , (530, abst C. A 1914, 8 , 420. 

29. F. P. 409557, 1909; abst Mon vSci 1910, 73 , 

1. Zts. ang. Chcm. 1905, 18 , 197(5; abst J S. C. I 1900, 25 , 37. 

2. K. P. 22490, 1909 vSee also Zts Drechsler, 1905, 28 , 127. 

3 Rev. d’Hyg. Par. 1889, 11 , 522 

4. Ciorny J. 1905, 133; abst. Wag. Jahr 1905, 51 , II, 571. 

5 Dingl Poly. 1877, 224 , (501, Pap Ztg 1877, 305. 

(5. J. S. C. I. 1892, 11 , 222; abst Jahr Chcm. 1893, 46 , 2896. 

I Sci. 19(X5, 23 , 7(H). 

8. Vierteljger. Med. 1903,26, 1. 

9. Seifc, 1918, 3 , 373, abst Chcm. Zentr 1919, 90 , II, 280. 

10. Bidl. de la Soc. Franc, de Phot 1890, 6 , II, 39. 

11. Ciummi-Ztg. vSuppl. 1906,2, (Oct 2(5) 

12. Cnout et Gutta-p. 10 , 7534; abst. C. A 1913, 7 , 4068. 

13. Pop. vSci 1889, 35 , 845. 

14. Art). Kais. Gesimdh. Amt. 32 , I, Chem Zentr 1909, 80 , 11, 763; 
J. vS. C. I. 1909, 28 , 1001. 

15. Bclg. P. 259019, 1913. 

16. Brit. J. Phot. 1908, 55 . 778. 

17. Bull. vSoc. Chim. 1881, 35 , 403, abst. Jahr. Chem. 1881, 34 , 1323 

18. Zt.s ang. Chem 1905, 18 , 2002 

19. Bull Musee, 77 , 101. For risk of fire from celluloid see Jahr. 
Chcm. 1880, 33 , 1370; 1881, 34 , 1322. Mon. de la Phot. 1881, 20 , 192, 1897, 
4,11,254. Wag. Jahr. 1886, 32 , 1003. Maschincnb. 1892, 27 , 14; Uhlands 
W. T. 6 , 121. Phot. Corres. 1898, 35 , 306. c^mat. Phot 1901, 33 , 374. 
Celluloid. Ind. 1901, 10; 1903, 21; Suppl to Gummi-Ztg. 1901, 16 ; abst. 
J. S. C' I. 1902, 21 , 134. Amat. Phot. 1908, 47 , 194. Times, Nov. 25. 1912; 
abst. J. S. C. I. 1912, 31 , 118. Bayer. Ind. Gew. 1912, 44 , 316. Kunst. 
1912, 2 , 37. Chcm. Trade J. 1918, 62 , 304; abst. Chem. Zentr. 1919, 90 , II, 
191. Anon., J. S. C. I. 1913, 32 , 1152; abst C. A. 1914, 8 , 1203. Met. Ind. 
3 , 530. Bayer. Gewbl. 22 , 501 ; Rev. Ind. 21 , 490. See also H. vStokes and 
H. Weber. J. Frankl. Inst 1917, 184 , 437; abst. Chem. Zentr. 1920, 91 , 11 . 651. 

20. Ber. 1890, 23 , 2981; abst. Wag. Jahr. 1890, 36 , 1178; J. S. C. I. 
1890, 9 , 1159. J. A. C. S. 1890, 12 , 477; Proc. Araer. Pharm. Assoc. 1892, 
40 , 624. See also E. Lott, Gummi-Ztg. Oct. 26, 1906. A. Amost, Gummi- 
Ztg. 1907, 8 , 33; Z, Nahr. Genuss. 1906, 53 , 2; abst. C. A. 1907, 1 , 156. 

21. Celluloid Ind. Gummi Ztg, 1907, 7 , 63, 103; Pharm. Zentralh. 1907, 
7 , 53. 

22. Z. Nahr, Genuss. 1906, 12 , 632; abst. J. S. C. I. 1906, 
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and H. Zaunschirm.^ General analytical schemes have l)ccn 
devized by L. Clement and C. Riviere,* M. Keghel,* A. Herve/ 
H. Dul>ovitz^ and E. Barthelemy.* The elasticity, hardness, 
and temperature of ignitions are Jilso detennined. Eor tensile 
strength, compression and flexure, the dymamomeler is used. 

Many materials and combinations have been pro])osed from 
time to time as substitutes for celluloid, either with the idea in 
mind of decreasing the inflammability or cost of production, 
or of imparting some desirable proi)erly not present in the cellu- 
loid itself. In the main these substitutes have not fulfilled the 
promises of their promoters. Their properties and preparation 
form a separate topic in (^llulose ester industry, and are to be 
foun:l treated in detail in Volume V of this series. 

Perhaps the foremost of these substitutes are the proteids 
and albuminoids, gelatin and casein, especially the latter. A 
certain amount of thermoplasticity may be induced in casein 
by appropriate treatment, and this combined with a well-marked 
non-inflammability and stability at extremes of nonnal atmos- 
pheric temperature, have caused the casein plastics to be exten- 
sively used in some industries in direct competition with the 
pyroxylin plastics. 

Those interested in following out this line of casein useful- 
ness in plastic formation, are referred to the jirocesses of B. 
(loldsmith,’ R. Adler, ^ Akt.-Ges. fur Chem. Ind.,^ P. Towmsend 

25, 11G9, Chem Zentr. 1007, 78, I, 70, J. C. S. 1007, 92, ii, r,0; (hnnmi Ztg. 
Suppl 1007, 8 , 33. 

1. Chem Ztg ISOO, 14, 00:>. T C S. 1801, 60, HOtl, Jahr Chem. 1800, 
43, 2555, Chem Tech Kep 1800, 29, II, 108, Proc Amei Pharm Assoc 40, 

loot. 

2. Caout. et GuUa-p. 8 , 4601, 4777, 4040; abst. C. A. 1012, 6 , 684. 

3 Rev. chim. ind. 23, 62; abst. C. A. 1012, 6, 2108. 

4. Caout. et Gutta-p#1018. 15, 9601, abst. J. S. C. I. 1018. 37, 08tJ A; 
C. A. 1910, 13, 514. 

5. Chem. Ztg. 1906, 30, 936; Giimiiii-Ztg. Celluloid Suppl. WOO, 6, 
26; abst. Wagjahr 1906, 52, II, .WO, Jahr Chem. 190.5^ 1008, II, 991 ; Chem 
Centr. 19013, 77, II, 1364. 

6. Caout. et Gutta-p. 1912, 9, 67;i5. 66.38, 1913, 10, 7117; abst. J. S. 
C. I. 1912, n, 1026, 1118; Kunst. 1913, 3, 46, .3.W; C A. 101.3,7, 1285. 

7. U. S. P. 61.5446, 840931, 022133, 922602, 92.3353, 924057, 92.5.328, 
964964, 1027121, 1027122, 1076417, 1134527, 11.52625; K. P. 412, 1909; 
14098, 1907; D. R. P. 203924; F. P. 418000; abst. Kunst. 1911, 73; Aust. P. 
43463. Can. P. 128722. Sec also C. A. 1915, 9, 2800. 

8. U. S. P. 1169756, 1916. F. P. 457130, 1913, ‘abst J. S. C. I. 1913, 
32, 984; 1916, 35, 363. D. R. Anm. N-132tK), A-2.51.5,5, abst Kunst. 1913, 
3, 420; 1914, 4, .384. 

9. Aust. P. 1376-11, 19122; abst. C. A. 1912, 0, 2290. 
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and r\ Maywald,* A. Bartels,^ H. Barthelemy,* C. Baumann 
and G. Diesser/ F. Beltzer,^ F. Berberich and W. Schroder,® 
F. Barnett,’^ A. Bernstein,* G. Betz,® K. Boerma,'® G. Bonwitt,‘‘ 
W. Callender,^- J.Boiisfield,*'* A.Chanard,^^ A.Chaplet,’® Chemische 
I'^ahrik vonn. vSclierinj^,'® F,. Childs,” CieFrancaise delaGalalith,** 
J. Davidson and J. Nightingale, A. Hood,” R. Desgeorge,^® R. 
Desouches, A. Riasse and A. Duron, Deutsche Kunsthom Ges.,*^ 
I'. Dobler.’^'^ H. Dunham, A. Duprat,^-' 0. Eberhard and 0. Mier- 
isch,2® h. Erasmus,” R. Fairback,-* G. Frye,” G. Gluecktner,*® 


I. I‘. Townsend and I*. Maywald, It P. 5238, 1907; IJ. S. P. 846080, 
871750 Barrett MannfactnriiiK Co , It P. ^1841, 1913. 

2 It P. 21750, 1010, ahst J. S. C. I 1911. 30 , 638; Kunst. 1911, 1 , 
31(1 It P 8:{18, 1911. F P. 420r)<43;al)st J. vS C. I 191 1, 30 , 6;i8; Kun.st. 
1911, 1, 439. Aiist P Amn A-7404/10 ; 2889, 1911, Aust. P. 53146, 1911; 
.54210, 1912 Swiss P 72631, 7263.5, 1916; abst. C. A. 1916, 10 , 2627. Hung. 
P. Ap|)l It.5478, 1911; abst Cliem Ztg. 1912, 36 , .590 It P. 10049, 191.5. 

3 Kev prod ehim 1918. 21 , 227; abst. C. A. 1918, 12 , 2414. 

4. It P. It)9, 1909 See also C. Beniadac, U. S P. 7(KM71, 1902. 

5 Mon Sri 1908, 80 , .529, 1909, 70 , 1,57; abst. C. A. 1909, 3 , 1698. 

6 Iv P. 889.5, 1905. I, Desvaii.x. F. P. 4.50746; abst. Chem Ztg. 
1913 , 37, 2.54. 

7* F. vS P. 8ti.5(K)5, abst Kunst 1913, 3 , 407 
8 DU P loot;, 58; abst Wag Jahr. 1908, 54 , II. .542, F. P .34713.5 
.See also ('lunnni-Ztg. 9 , 7, abst. 'I'ech. Rep. 189,5, 34 , 20. 

9, V. S P 893129, 1908; abst J. S C. I. 1908, 27 , 867. F. P. 367407, 
1906, abst J S C I 19(H), 25 , 1162. I). R. P. 198473; abst Wag. Jahr. 
190.8, 54 , II. .542 Aust P. Anin. A-4.S80/05. 

10 I). R P 24I8S7; ab.st Wag Jahr. 1911, 57, II, .551. I). R. Amn 

11-57127. 

II. Zts aiig. Chein 1914, 27, 2. abst J. .S. C. I 1914.33,876. 

12. It P. 1237.5, 1890, abst. Chem. Ztg. 1892, 16 , 221; Indbl 1892, 
126, Chem Teeh Rep 1X92.31,1,128. 

13 It P IMiO, 1901 See also I, Collardon, U. S. P. 83(M93, 1906, 
F P 3.59073. 1905. F P 22.52.5, 1905, abst. J S. C. 1 I9(K>, 25, 327, 384. 

14 F P 14.5.843, 1912, abst. C. A. 1913, 7 , 1972. Addn to Nov. 25, 
19(H) to F P 4(H;624, 19(K8 It P. 28.598, 1909; 1412.5, 1913. 

1.5 Rev ehim md 1 9 1.3, 23, 6.3, abst C. A. 1912,6, 1512 
16 1). R. P 107C*,37, abst. Wag. Jahr. 1.899, 45 , 1156. 

17. D. R. P .32293. abst Wag. Jahr. 188.5, 31, 1149 

18. F. P 292705, 1902 and Addn of July 22, 1901. F. P. 322.554, 
1903 * 

19. It P 4.379, 1913. 

21). I). R. P. 178827, abst Wag. Jahr. 1907, 53 , II, 563. D. R. P. 
2-10.584, ab.st Wag Jahr 1911,57,11,551. 

21. F. P. 434.523, 1910 vSec also H. Knsmingcr, F. P. 318385, 326.576, 
1902; abst J S. C. I. 190.3,22,817. 

22. Dan, P. 2243.3, 1917; abst. C. A. 1918, 12 , 412 

23. F P. 70!m. 1911; abst. C. A. 1912, 6 , 2529. 

24. r S. P ti95J98, 1902, 71708.5, 1902; abst. J. S. C. I. 1903, 22 , 142. 
U. S. P. 74.S7(H). 1904; 814.594, .821620, 1006. 

25 F. P. 440:448. ul)st. Kunst 1912, 2 , .355. 

26. F. P.25,556. I902,abst.J.S.C. I. 1903,22,815. Addn. of Oct. 16, 
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• A. Gravelm,‘ T. Grohslicht,* W. Hall,* P. Henseii,* M. Henz- 
mann,* K. Hassack,* W. Hill and R. Milne,’ T. Hoy,* A. Hiitin,'' 
L. Hviid,*® P. Honi,“ W. IllinKw^orth,'’ Inleniationale ('.alalilh 
Gescllschaft Hoff & Co.,‘* L. Jannin,'^ J. Jean and J. ( lOii^Mrd,'^ 
C. Jung,'« J. Jurgens and H. Timpe,*’ G. v. Kageneck,’* J. Katlie,'** 
A. Kohner,*® R. Koster and W. Goettler,’* VV. Rrisehe and A. 
Spitteler,” A Kuldkepp and H. Graft,” L. lahlK*,” K. U'breil 

1902 to F. P. ;J21400. 1902; abst. J. S C. I \mi. 22 , 7:^) 1'. P .'{2141M) 

1902:455995 

27. D. R. P. 257814. 100<9; abst Kuiist 191:{. 3, 47S 

28. U. S. P. 193768,5. 1912. H. Fedcr, K P 4.569, 1966 

29. I) R. P 207018; abst. Cluin Zciitr 1IM)9, 80 , I, 10<j5 

30. Kunst 1911.1,85. Sec^aUj d ('^oblsniitii. T S P S40931. 1967 

1. E. P. 966.5, 1888. F Covers. V. S P. 7K.H(M.3, 866144. 866115 
8(X)146. 1905. 

2. Kunst. 1911. 1 , 84 Se-c also L Dreyfus, T S P. 75980-8 19(M 
3 U. S. P. 632408, 649690. 69.5927 

4. r. S. P. 010626; abst. Kunst 1913.3,396 li P 25210 1897 

5 Aust. P. 29381, 1906. 

6 Oest. Chcm Ztg. 1904, 7 , 3tl , abst Chem Cenlr 19IM. 75 , Il,8<;6 
7. E P. 20871. 1912; abst C. A. 1914, 8 , 1021 

8 D. R. P. 19.3404; abst Wag Jalii 1908, 54 , II, .542, Zls aiig Chem 
1908, 21 , 706 

9. Rec. chim iiul 1917, 26 , 195, abst C A 1918, 12 , 96 * 

10. E. P 1016. 1914, abst. J S. C 1 191.5, 34 , .564 

11. D. R. P. 15.3228, ab.st W.ig Jahr 1904, SO, II, 512 

12. E. P. 1244, 18.56. 

13 D R. P. Anm. B 02.328, Addn. to I) R P 211887 

14. F. P. 37488;i. 1907, ab.st. Mon Sci 1908, 69 , 144, 1909, 70 , 261 

15 Rclg P. 1.58489, 1901. Si*e also J Just, I' S. P .86.844.5, 1907 

16. V. S. P. 6fi2444. D R. P 10(y46. abst Chem Zlg. 19IK), 24 . 21 

E. P. .57.55, 1900: abst. J .S. C. I P.WK), 19 , 91 1 

17. F. P.420 HVt, abst Kunst 1911, 1, l.V;, 171, 191.3, 3, 112, J S C I 
1911,30,276 

18. D. R. P. 281.541, 1915, abst Chem Zentr 191.5, 86 , I, 282, 

C. A. 191.5, 9 . 216.3; J 8 C I 191.5, 34 , 4-88, D R Anm St.-191.39; abst. 
Kunst. 1914, 4 , 370 

19. E. P. 179.53, 1<M)7; abst C A 1909, 3 , 72.5, J. S C I 1908,27,911 

F. P. .368704, 1906, abst J S C. I 1907, 26 , 27. I). R. P 201214; ab.st 
Wag. Jahr. 1908. 54 , II, .542, tts ang Chem. 1908. 21 , 2.334; Chem. Zentr. 
1908, TO, 11, 999. D. R P. 216215; abst Zts ang. Chem 1909, 22 , 24.39, 
Chem. Zentr 1909, 80 , II, 221,5, Chem Ztg Rep. 1909, 32 , 795; Kftiist. 
1913. 3 , 449. 

20. E. P. 102375, 1916; abst. J. S. C. I 1918, 37, 15 A. 

21. E. P.6160. 1911; abst. J.S.C. 1. 1911.30,911 

22. U. S. P. 646844. E. P. 24742. 1897, 1,5202, 1898; 17657, 1899, 
123.58, 1902. Belg. P. 139377. 1898 

23. E. P. 24111, 1909; abst. J S C I. 1910, 20 , 1.372. 

24. E. P. 12746, 1911. E. P. 21458, 1912, abst. C, A. 1914, 8 , 1010; 
1912, 6 , 3329. F, P. 410973, 1900. F. P. Addn 14809 to F. P. 43003.5. 

D. R. P. 251259; abst. Kunst. 1913, 3 , 260, C. A 1913.7, 2.52, Wag. Jahr. 
.1912, 58 , II. 648, Kunst 1912, 2 , 392. D. R P. 262092; abst. Kunst 1913, 

3 , 260, 314; C. A. 1913. 7 , 3444. Aust. P. 57706, 63180, abst. Kunst. 1914, 

4, 286; 1913, 8, 218. Belg. P. 2359.35, 1911; 226932, 1910. 
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and R. Desgeorgc,* F. Lehmann and J. vStocker,’ Y. Li,® E. Lloyd, ^ . 
I). Marotta,'‘ L. Mestaniz,* G. Miglioretti and G. Maffei,^ H. 
Morin,® Naaml, Venn. “Hollandsche Zijde Mij,”® Naamlooze 
Vennootschap Hollandschc Proteine Maatschappij,^® Naaml. 
Vennoots. A. Jurgens’ Vereenigde Fabrieken," 0. Nowak, E. 
Nussbaum,'^ W. Passmore and R. Gilroy,’^ L. Penkala,'® M. Porter,^® 
M. Pozzi-Hscot,‘^ H. Proveux,‘* A. Pryn,’® F. Raschig,*® C. Reves, 
E. Bolton and W. Baconi^^ P. Roder-Bruno Raabe Akt.-Ges.,’^^ 
Riitgcrswerke-Akt.-Gcs.,^® A. Schmidt, V. vSchtitze,^® H. Schwarz- 

1. K. P 2027, 1010; uhst. Kunst. 1911. 1 , 215. K. P. 28306. 1911; 

abst. J. S. C. I 1912, 31 , 1140; C. A. 1913, 7 , 1937; Kunst 1913, 3 , 116 
I). R. Atini. L-29207, 33557. I). R. P. 263027; abst. C. A. 1913, 7 , 4024; 

Kun.st. 1913, 3, 330. K P. 373756, 1907, abst. J. S. C. 1. 1907, 2S, 720. F. P, 
408592, 1909; abst. J. S. C. I. 1910, 29 , 580 F. P. 382122. 1906. F. P. 
435239, 1910; abst. J. S. C. I. 1912, 31 , 400 Swiss P 50M5; Kunst. 191 1, 1 , 
417. vSwiss P.00787, 1911. Helg. P. 195773, 2040.54, 241327, 1911. U. vS. P. 
1023022, 1912; abst. J. S. C. 1. 1912, 31 , 447; Kunst. 1912, 2 , 316. U. S. P. 
1189841 ; abst. C. A. 1916, 10 , 2131; J. S. C. I. 1910, 35 , 699. Addn. of Dec. 
6, 191 1 to F. P. 43.52.39, abst. J. S. C. I. 1913, 32 , 4.39. Aust. P. ,341.5,5, 1908. 

2. 1). R. P. 2.5.59,5,3; ab.st. Chem. Ind. Koll. 1913, 12 , ,322; Kunst. 191.3, 
3 , 60, 95; J. S C. 1 191.3, 32 , 420; C. A. 1913, 7 , 1973. 

3. K. P. 3027.5. 1910; abst. J. S. C. I. 1912, 31 , .3.55. Iv. P. 11903, 
19lf,ubst. J. S C. I. 1911,30,1072. 

4. K. P. 17643, 191,3; abst J. S. C. 1. 1914, 33 , 785 

5 Ann. chim. applicata, 1916, 6, 165, ab.st. C. A. 1917, 11 , 190. 

6. U. S. P. 3.53697, 1886; abst. J. A. C. S. 1886, 8, 280 

7. K. P. 1221, 1721, 1901; abst. J. S. C, I. 1902, 21 , 264. 

8. F. P. .388441 , abst. Mon Sci 1909, 71 , 1 10 4396.51 ; abst. Mon Sci. 
1914, 81 , 13 

9. K. P. 4521. 191.3, abst. C A 1914,8,2497. D R. P. Anm. T-5524, 

1 53.36 Helg. P. 2.36.527, 1911. 1' . P. 4.3 1 0.52, 1911. 

10 Aust. P. Anm. 7150/11. Bclg. P. 2.56046; abst. Kunst. 1914, 4 , 
77. I). R. P. 270272, 1912; abst C. A. 1914, 4 , 2269. D. R. P. 248484; 
abst. Kunst. 1912, 2 , 240; C. A. 1912, 6, 2827; F. P. 457130, 1913; abst. J. vS. 
C. I. 1913, 32 , 984; Kunst. 1913, 3 , 417; C. A. 1914, 8 , 2269. Ital. P. 119505, 
1911. 

1 1. K. P. appl. 10176. 1919; abst. J. vS. C. I. 1919, 38 , 310-A. 

12. U.S.P.1(X31814, 1912; abst. C A. 1912, 6, 2659. 

13. F. P. 3796.S9, 1907; abst. Mon. vSci. fOOO, 71 , 98. 

14. K. P. 9340, 1909; ab.st. J. S. C. I. 1910, 29 , .557. 

•n5. K. P. 3312. 3313, 191.3; abst C. A. 1914, 8 , 2617. 

16. K. P. 8184. 832.5, 1909, abst J. vS. C. I. 1910, 29 , 416, 48.3. 

17. F. P. 362010, 1905; C. Pozzi and A. Tandelli, F. P. 386011, 1908; 
abst. J. S. C. I. 1908, 27 , 1)96. 

18. F. P. 339081, 1903; abst J. vS. C. I. 1904, 23 , 1234. F. P. 387429; 
abst. Kunst. 1913, 3 , 470; J. S. C 1. 1908, 27 , 816. 

19. K. P. 1,5870, 1896. 

20. K. P. 5359, 1915; abst. J. S. C. I. 1916, 35 , 534. U. S. P. 1170102, 
1916: abst. J. S. C, 1. 1916, 35 , 3,56; C. A. 1916, 10 , 969. 

21. K. P. 24662, 1911; abst. Kunst. 1913, 3, 176. 

22. Aust. P. 4399, 1914; Addn. to 63,556; abst. C. A. 1915, 5, 2433. ^ 

23. Aust. P. 52,507; abst. Kunst. 1912, 2 , 213. Aust. P. Anm. 8685/10. 

24. U. S P. 670689, 1897. D. R. P. 107637. Aust. P. 2774. F. P. 
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. berg,* V. Seitz,* Soc. anon. I^a Cornalilhc.* S(X'icte Lc Clcrc ct 
Mabille,^ Soc. Mariller et Rolxlet,'’ A. Spittclcr/' f. Slcffcns,' 
H. Stein,* H. Stephan,® K. Stich,*” J. vSlockhausoii,” R. Tainbacli,*'^ 
F. Thomas,** H. Timpc and J. Jur^ns,** Vcr. (jinnini WaartMi 
Fabriken Harburg-Wicn vonn. H. Menier luul N. Rcilhoffcr,*'’ \\ 
Voigt,** E. Weckwarth and M. Ihxdt,** R. Weiss,"* C. Weygaiig,*'* 
K. Wernicke,** W. Wolff & Co.,** L. Wolter.** C. Wittkowsky,** 

470.580, 1018 

2.5 E. P. 1.8601. 1900, abst Kuiist 1912. 2 , 2:r>. J S C I. 1910. 29 , 
98. See also K. P 14240, 1884. 179.VL 1907 

1 D. R. P. 22.52.59; abst. WaK Jalir PHO. 56, 11. .5,8.8. utik CTk mi. 

1910, 23 , 2;i.51: Chein Zeiitr. 1910, 81 , II, 1262 D K P 22‘<906, abst. 
Wag Jahr. 1911, 57 , II. 5.51. Atst 1 47t)74; abst Kunst !•' P 8.58172, 
1905; abst. J. S. C. I 1906, 25 , 190 H Sc-liwur/lK-rg an.I K Noa. 1' S P 
HtHa.88, 1907. 

2 Aust. P. .569.52, abst. Kunst 191.8, 3 , 75 

.8 F. P. .837695; abst. J. S C. I 1904, 23 , .5.53 

1 F. P. .801610, 1906 

.5 Addn of Aug 17, 1900 to F. P 2929.89. 

6 1). R. P 11.5681; abst Wag Jahr. 1900, 46 , II. .5<)7 H P 17258, 
1902, abst. J S C I. lOtW. 22 , 81.5. Aust. P .8617, 19(K) 

7 U. S P. 1690.53, 

8 I). R. Amn St 16812, Kunst 1912. 2, ,879. 1) R P 2.51992,1911; 

abst J S C I 191.8, 32,420, Kunst 1913, 3, .56, C. . A 1913,7,1288 * 

9 D. R Auni. St- 1.5.560, St 1768.8. I) R P 210219, abst Wag Jahr, 

1911, 57 , II, .551, C A. 1912, 6 , 2122; Zts .mg Cluin 1911, 24 , 22-8.8, I). 
R. P 264.5<)7: abst Kunst. 1913, 3 , 396 

10 Kunst 1915, 5 , 14.5, 1.58, 171, 18.5. .See J. Taluan, V. S. P. 8.5291.5, 
1907 

11. V S. P 1061.881. 191.8, .ibst J S C I 1913, 32 , 616, Kunst 1914, 

4 , 268 K. P 9204, 1911, abst. J S. C I 1912, 31 , 195; Kunst. 1912, 2 , 

21.5 Iv P 2766.8, 1913, abst. Kunst 1914, 4 , .860, J. S C. I 1914, 33 , 65,8. 

I). R. P. 280144, abst C A 191.5, 9, 1408; Kunst 1914.4,370. I). R. P. 
280216, abst. C. A. 191.5, 9 , 216,8. Kunst. 1914, 4 , .880, .881 I). R P. 28121)8; 

abst. C. A. 191.5, 9,216.8, Kunst 1914, 4,-896. F P 4664.85, abst J S. C 1. 
1914, 33 , 605. F. P. 46.5306, 1913, abst J SC 1. 1914, 33 , -5.58. F. P. 
428468; abst. Kunst 1914. 4, 26)8, J S C I 1911.30,1271 Aust P .57422, 
.57428; abst. Kun.st. 1913, 3 , 218 Hung P. AppI S .5t)79. Swiss P .561.53, 
1911. Can. P. 1.36.834, 1911. 

12. U. S. P. 1037085, 191», ab.st. C. A 1912, $, .8481. 

13. D. R. P. 16.8818. abst. Chem Ceiitr 190.5, 75 , II, 16.52 

14. K. P. 25400, 1910, F. P. .8.56.508, abst J. S. C. I. 1911, 30 , 1N7; 

C. A. 1907, 1 , 1064, 1079. 

15. D. R. P. 134,814; abst. Wag. Jahr 1902, 43 , II, .593. I). R. P. 

141309; abst Wag Jahr. 1903, 49 , II, .571. I). R. P. 147994; abst. Wag. 

Jahr. 1904, 50 , II, 513 See also Bayer Ind 1904, .893. 

16. D R. P. 2001.89, 1906; abst Mon. Sei 1911, 75 , 93, Wag. Jahr. 

1908, 54 , II, 542. Dan. P. 10952, 1907 

17. E. P. 21735, 1894; abst J. S C. I. 189.5, 14 . 677. 

18. E. P. 107769, 1917; abst J. S. C. 1. 1917, 33 , 1280 E. P. 11.5439, 
1918. D. R. P. 31.8881, 1917; E. P. 115439, 1918, abst. J* S. C. I. 1920, 39 , 
36-A, 343-A. 

• 19. E. P. 111171; abst. J. S. C. I. 1918, 37 , 14-A. 

20. Kunst. 1912, 2 , 181, 205; abst. C. A. 1912. 3 , 2295. 
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F. Wieclimann,^ and others* are representative of advancement. 

Gelatin which has undergone indurating treatment as with 
fonnaldehyde, bichromate, tannin and aromatic hydroxyl deriva- 
tives (naphthols), may be vendered supple and tenuous by the 
addition of glycerol, sulfonated or other oils. With gelatin and 
glue combinations, however, the thermoplasticity is usually very 
low, which is their prime drawback to successful competition 
with pyroxylin compountl^. Some of the processes which have 
been put forward, are described by F. Zu Aichlburg,* A. Bardin,^ 
C. Bedford and F. Atkins,^ K. Benedictus,® P. Brosse,* H. Busch,* 
W. Clark," A. Katon,’® M. Pozzi-Escot," K. Hagendorf and A. 
Breslauer,'* W. van der Heyden and J. Jurgens,** J. Hyatt, P. 
Jacquctnin and R. Heraud,*® H. bibs,'® A. MacFarlane and H. 
Stanbury,'^ M. Marsan,'" H. Pfluger,'" R. Piogey,*®W. Plinatus,*' 

21. I) H V 27:>l(KU912,al)st C. A. 1914, 8 , 3375. 

22 Chcni ZtK HMK>. 33, 11, abst Wag, Jahr. 1909, 55, II. 561; J. vS. 

C I 19(H). 28, 101 

23 Iv P 23032, 19(H). abst J. S. C. I 1910, 28, 1383. 

1 l<: V 0573, 1908. abst. C A. 1909, 3, 1326. 

2 In this cotincction sec also the i)la.stic compositions proposed by 

A. aianard. K V 445843. 1912 Chcm. Wcrkc vorm. Dr. H. Byk, D. R. P. 
252193.1910 A Baer. K P 443923. 1912 Portolac Holzmasse Ges., F. P. 

14418^1. 1912 G Dicsscr, H P 10010, 1912, abst. C A. 1914, 8 , 217; F. P. 

44(i348, 1912, abst J S C I 1913, 32, 151, 835. Celluloid Co.. D. R. P. 
251372, 1910 A. and M. Weiser, Swiss. P. 77143; abst. Kunst. 1919, 9, 95. 

I*: Krause and H Bluchcr. Can P 201420. 1920 W. Plinatus, Aust. P. 
74590. 1919, ab.st Kun.st 1919, 9, 124 J. Geistdorfer, Belg. P. 241914, 1912. 

L. Collurdon. F P .350370, 190-1, K. P 27090, 1904; abst J. S. C. I. 1905, 
24, 842; 1900, 25, 179 

3 1<: P 4904, 1910. abst. J. S. C. I. 1911, 30, 99; F. P 415,542, 1910; 
abst J S C I 1910, 29, 1,321. 

4 n P. 9000. 191,3, abst Kunst. 1914, 4, 76. F. P. 415542. 1910. 

5. 1-: I» 8201, 1909, abst J. vS. C. I. 1910, 29, 405. 

0 K P. 1029.3, Itmt. 1911; F. P. 405881, 1910; Addn. 14829, 439644, 

1911. 

7. P: P 241 10. 1908, J. S. C. I. 1909, 28, 579. 

8 r vS P 110.5060; abst. C. A. 1914, 1,3154. 

9 I<: P. 441, 188,3, 4487, 1893; abst. J. vS. C. I. 1883, 2, 92; 1893, 12, 
307-1894. 13, 91. 16.8. 169. 

10. V vS P. 129217, 1872. 

11. K P ,302010, 1905. vSec also G. Disser, Bclg. P. 244823, 1912. 

12. 1). K P. 288^147, Addn. to 274179; abst. C. A. 1916, 10, 2285. 

13 K. P. 9579, 1910; abst J. S. C. I. 1910, 29, 1467. 

14. r. S. P. 317,390. 

15. F. P. 424820, 433148, 1910; abst. C. A. 1912, 8 , 1972. 

10. F. P. 3,85459, 1907; abst. C, A. 1909, 3, 1819. 

17. K. P. 3078, 1898; abst. J. S. C. I. 1898, 17, 298. 1212; 1899, U, 164. 

18. F. P. 452324, 1912. See also L. Gauthier, E. P. 128905; abst. 
J. S. C. I. 1920, 39, 4,50-A. 

19. D. R. P. 187479, 1905; abst. Chem. Zeiitr. 1907, 71, II, 1820. '- 

20. U. S. P. 1263284, 1918; E. P. 106448, 1917; abst. J. S. C. I. 1917, 
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M. de la Ramee/ Sck-. des Colics cl Ciclutincs Kraiicaiscs,’ StK'. 
Francaise du Ceramoid,* (nimmi (Forcij^ii), Kld.,^ W. Stadlcr,^ 
Steinkem Ind. Ges,.* A. Szolayski,^ Verein. Gelatin-Cjclatoidfolien- 
und Flitterfabrikeii,** \V. WeidenmulkT and Beer,'* A. Chanard.'“ 
Ossein forms the basis of the plastics of J. Hunter,'* and A. Hcl- 
bronner and E. Valee *" 

Other similar plastic combinations are to be found in the proc- 
esses of L. Labbe,” Soc. Anon. I’Oyc^nnaxienne,** R. Alexander, *‘ 
Naam. Venn. Algemeenic Uilvinding Ivxplotatie Maalschappy,*® 
J. Ancira,*^ W. Appleyard,*’* vS. BarbicrandC. Coiflier,*'' J. Basenan 
and Cohen,'*" G. Bestwick,** M Boyon,** British Xylonite Co. and 
J. Goldsmith,*' Broadhurst,*Lanil)le, Feachev and United Alkali 

36, 72S, mn, 37, :Ht-A 

21 K V 4080. ‘MiU). lOH). 2.>na, lUll. 12112. lUl.'i.K V 4:)0'.1()7, 
l‘H2. 4 Cm(MH. 474.')70. lUl.'t. HcIk 1' l.’7>127r» 

1 K. P 1587. 1001.28508, 1011. BelK P 251270, 101(1, P P 457751, 

1011 

2. H. P 20500. 1010, ahst Chcin Ztg Kop 1012.36,275 
5 K P 112100, 1017, ahst. J. vS C 1 1018, 27, 80 A 

4 F P 454005. 1015, ahst C A I0l4.8,8;i2 

5 I) R P 220405, loOO Sec also H Tiinpi- and J JurKCiis, Jv P 
2‘dOO. 1010 

0 ik'Ig P 20.5028,1007 Str also S Satow, Can P 101201,101428. 

1020 

7. Iv P 1225, 1011, F. P 405000, 1015, Swiss P 01041, 1015, ahst 
J S C 1 1014, 33, 417, Helg P 201480.1015 

8 1). R P. 122IX)8. I2:);ill.ahst Wag Jain 1001,47,11.000 

0 Anst P. 45.5.80, lOlO 

10 F: P 28.')08, 1000 Sec I) R P 111510, 1002, F P 510542, 1002. 
11. DR P. 1708.55, 1005; ahst Cliein Ztntr 1007.76, II. 1475, F. P. 
24.5.'), 1005, U S P 781880. 781881. 781882, 78188.5. 781884, 1005 

12 F: P 20.548, 1000, F. P. 501700, I) R P 1072.50, 202205, Swiss P. 
41005, Ansi. P 4010.5, India P 5,57, 1000 

15 r. S. P 1112207, K. P. 12740, 1011, 214.58, 1012, F P 41070.5, 
45m5; Addn. 14800, DR. P. 2512.50, 2020‘.»2. Anst P .57700, 05180, Bclg 
P. 240548 

14. r. S. P. 444775; II R P. 22080.5, 1008, Aust P 2<)2H1, 208.51, 
208.52, 1005 • 

1.5 U. S. P. .5.5101 1 ; at)st Kuiist 1015. 3, 4.50. 

10. U. S. P. 0<t.5020, K. P. .8.52.5, 1012, D R. P. 2.50200, 250015, SwTVs P. 
52280 

17. r. S. P 688815; ahst Kunst. 101.5, 3, 451. 

18. F. P. 574114, 1007. Called "Psydiiloid." 

10. r. vS. P. 3(W772, 1884. 

20. U. S. P. 7.5il707. For the u.sc of carragheen mf)ss sec H Heydcn* 
hams, A. Banhegyi and K. Glaser, E. P. 18604, 1900, F. P. 406130, 1009, 
ahst. J. S. C. I. 1010, 26, 417. 

21. U. S. P. 648339; E. P. 17277, 1899; ahst. Kunst. 1915, 3, 451. 

22. F. P. 443279, 1911. Sec also W. Bitti, Russ. P. 5.5.573, 1912; 
• ahst. Chem. Ztg. 1913, 37, 1942. 

23. E. P. 3147, 19a5, ahst. J. S. C. 1. 1903, 22, 254. 
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Co.,^ E. Cadoret,^ U. Chandeysson,^ Chem. Fab. Griesheim- 
Elektron/ C. Claessen,^ P. Contant and J. Perrot,® J. Cox/ 
J. DelvOng/ M. Devey/ R. Dodd and H. Humphries/® J. Easton, “ 
Eborit-Gesellschaft,** T. EdiscHi,^^ Gocher Oelmiihle, Gebr. van 
den Bosch, G. Fretard,^® J. Gebauer,'® E. Golonya,^^ C. Granel/* 
E. Granier and E. Froger-Delapierre/® L. Grote and A. Vivian,*® 
B. Harrass/* J. Heany,** F. Henning and J. Wetter/* F. Kaempff,*® 
0. Kausch,**T. Kelly,*® F. Klcinsteuber,”H. BlucherandE. Krause,** 
E. and M. Lamort,*® L. Lilienfeld,*® C. Marter/^ J. Meyenberg,** 

1. K. R 127481. 1917; abst. J. S. C. I. 1919, 38 , 440-A. 

2. H. P. 12451, 189«. Sec also K. vSeherrer, D. R. P. 265220, 1911. 

3. F. P. 4.‘10881, 1911. Sec also Bindley, Weller and Duncan, E. P. 
134564, 134565; abst. J. vS. C. I. 1919, 38 , Q.'Vl-A. 

4. D. R. P. 219918, 1910; 281687, 281688, 281877; Swiss P. 71809. 

5. D. R. P. 216214; abst Wag. Jahr. 1910, 58 , II. 588; Chem. Zentr. 
1909, 80 , II, 2215. 

6. F. P. 401007, Addn. 18797, 1913; 467045, 1914, abst. C. A. 1915, 9, 

1391. 

7. K. P. 29075, 1910; abst. J. S C. I. 1911, 30 , 1388; C. A. 1912, 8 , 

1506. 

8. U. S. P. 622450; abst Kunst, 1913, 3 , 451. See also N. Magclsen, 
Dan. P. 17091 ; abst. Chem. Ztg. 1913, 37 , 358. 

9. U. S. P. 490641; abst. Kunst. 1913, 3 , 450. vSee also Kammer & 
Reinhaftlt, Aust. P, 62370, 1913; abst. Chem. Ztg. 1913, 37 , 1433, 

10. U. S. P. 1143893; E. P. 15,316, 1913; abst. C. A. 1915, 9 , 132, 2296. 

11. U. S. P. 4.36733; abst. Kunst. 1913, 3 , 450. 

12. D. R. P. 191 12.5, 1902; abst. J. S. C. 1. 1909, 27, 820; Chem. Zentr. 
1908,79, 1,691. 

13. U. S. P. 438309; abst. Kunst. 1013, 3 , 390. 

14. F. P. .36612.5, 1906; abst. J. vS. C. I. 1906, 25 , 1001. 

15. F. P. 452.579, 1912. vSee alsoSocietc Comoy-Vincent, F. P. 432970, 
1911. 

16. F. P. 41,5996, 1910. vSee also G. Koller, J. Herbabny and 0. Jolles, 
D. R. P. 24.3347, 1911; abst. Chem. Ztg. 1912, 38 , 99. 

17. K. P. 15217, 1884. 

18. U. S. P. 1190889, 1916; F. P. 453881, 1912; abst. J. S. C. I. 1913, 
32 , 876, 98;i ; 1916. 35 , 899. 

19. E. P. 6183, 1906; abst. C. A. 1907, 1 , 929. 

20. E. P. 18.50:3, 1911 ; abst. J. S. C. I. 1913, 32 , 36; C. A. 1913, 7 , 426. 

21. U. vS. P. 2.54964, 1882. 

22. U. S. P. 703198, 703199; E. P. 1774,5, 17746,27786, 1902. 

23. V. E. P. 2914. 1 1905, 1909; abst. J. S. C. I. 1910, 29 , 832. 

24. E. P. 14227, 1899; abst. J. S. C. I. 1899, 18 , 730; 1900, 19 , 94, 157. 

25. Kunst. 1911, 1, 62, 170, 226, 250, 290, 349. 

26. E. P. 5712. 1911; abst. J. S. C. I. 1912, 31 , 400. 

27. Aust. P. 3,S84, 1900; D. R. P. 114029, abst. Wag. Jahr. 1900, 48 , 
ir. 567. 

28. Swiss P. 74339, 1917; abst. C. A. 1917, 11 , 194, 2030. 

29. F. P. 373407, 1907. 

30. U. S. P. 815600, 1037158, 1090730; E. P. 036, 1910; 15657, 1912; 
F. P. 417392, Addn. 16144, 1912; D. R. P. 259840. Addn. to D. R. P. 246443. 

31. E. P. 6142, 1908. E. P. 15657, 1912; D. R. P. 246443, 1910. 

32. U. S. P. 848117; D. R. P. 169679; E. P. 12105, 1905; abst. Kunst. 
1913, 3 , 410. 
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K. Meyer-Ziinmerli,' P. Orange and L. Benis,* I. Ostromyslenski,* 
G. Philipp,^ R. Reineckc and K. Knoll, ^ F. vSchnell, G. Mycr 
and E. Hartwich,*' Sohiilx'rt Bros.^ S(x\ Thirion and Bonnet,* 
wS(K\ Neumann, Marx, Dcsvaux and Helxrt,® F. Steinitzcr,'“ 
0. Streubcl,*' A. Tavernier and C. Oulman,'^ J. Thornton and C. 
RothwelV’ C. Trocquenet,*^ J. Tunis,’' H. MacFarland and R. 
Jay,’* H. Stoblie,’^ J. Thornton and 0. Rothwell,’* and S. Halen.”* 

Condensation products of aldehydes in general which alco- 
holic and phenolic IxKiies— both alkyl and ar>l -whereby plastic 
or infusible bodies result of high resistance and great durability, 
form a series of celluloid subjititu. s. which in a number of instances 
have proven superior to the pyroxylin plastics. The develop- 
ment of this subject from the earlier academic researches to the 
products known as Bakelite, Resinil, Condensitc, Redmanol and 
others, forms a complicated and interesting chapter in pyrox- 
ylin plastic technology. These Ixxlies are fully treated in 
Volume V of this scries. Those desiring detailed infonnation on 
this subject will find abundant data in the publications ^)f J. 
Alxl,^” Act.-Ges. f. Anilinfabr.^' J. Albrecht,” Chemische Fabriken 

1 1) R ]\ 188r)4r», lOOo, ahst Clu-m Znitr. 1907, 78, II, 1820. 

2. F P.301044. 1905. abst J S. C I 1907.28,212. 

.3 J Ru.ss. Phys. Chem. Soc. 1916, 48, 1 1 H, ahst C. A. 1917, 11, 1766. 

4. 1). R. P. 311876, 1914 

5 F P. 439570. 1912. ahst C A 1912,8,3.5.34. 

6. 1). R. P. 180997, 1906, ahst. Chein. Zentr. 1907, 78, II, 1820 

7 F. P. 4.501149, 1912, H. P. 20182, 1912; ahst. J. S. C. I. 1013. S2, 

253, .544. 

8. F. P. 288793, 1899, ahst Mon. .Sci 1900, 55, 27. 

9 F. P. 308830, 1901. 

10. Kunst. 1912, 2, 1; ahst C. A. 1912, 8, 2147. 

11. F. P. 127, 1879, ahst. Chem Tech Rep. 1881, 20, I, 88. 

12. F. P. 413152, 1910. Called "Cellulidc." 

13 I). R. P. 117878, Ittll, ahst. Jalir. Chem. 1901, 47, 670; Mon. Sci. 

1901, 57, 165. 

14. F. P. 362989, 1906; K. P. 8167, 1906; ahst. J. S. C. I. lOOft 25, 
950. 

15. K. P. 26093, 1910; ahst. J. S. C. 1, 1911, 30, 1398. 

16. E. P. 8004, 1915; ah.st. C. A. 1916, 10. 2970. 

17. J. C. S. 1904, 88, i, .588, 589, 672; 190.5, 88, i, 857; 1906, 80, i, 22, 91, 
92, 101, 183, 278, 361, 960; 1908, 04, ii, 339; 1911, 100, i, 373; Ber. 1905, 37, 
3673. 

18. U. S. P. 654688, 654689. 1899; ahst. Mon. Sci. 1901, 57, 126. 

19. Kunst. 1914, 4, 301 ; ahst. C. A. 1915. 0, 148, 163, 095. 

20. Ber. 1892, 25, 3477, 3488; ahst. J. C. .S. 1893, 8^ i. 172. 

, 21. F. P. 439067, 1912; ahst. J. S. C. I. 1912,31,004. For general 

information on this subject see L. Andes, Kunst. 1919, 8 . 101, 119, 133. 

22. U. S. P. 1205957, 1916; ahst. J. S. C. I. 1917, 38, 91. 
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K. Albert and L. Berend,* Allgemcine Elektrizitats-Gesellschaft,* 
0. Anselmino,* V. Auerbach/ J. Albrecht/ And^s/ V. Andresen/ 
Asbestwaren-Kabrik Christojitwerke/ W. Arscm/ K. Auwers,”* 

J. Aylsworth/' Badischc Aiiilin and vSoda Eabrik,'^ L. Baekeland,'^ 

I. K P. \2m, 1912; iibst Chcm. Ztg 191:1, 37, 104; 1.5875. 1914 

K. P. 4:i6720, 441.547. U. S. I*. HM08.50 I). R. P 299l).59, 28l9;i9, 2.5441 1. 

301874. Belg. P. 248027. Swcd P 4(M00 Swiss P. 72081. D. R. P 
304384, 1913; ahst. J. S C. I. 1920, 3S, 278-A. 

2 1). R. P. 27.3261, 1012; I). R. Anm. A-214a3: iihst. C. A. 1914, 8, 
2817. I). R. P. Anm. A-.30190, ahst. Kunst 1919, 9, 210, 

3 Bit. 1002, 36, 4009. See P. AIsIcIkmi and J. Wulffing, U. S P. 
10187.30, 1911. 

4. Ber 1892, 25, .348.5; ahst. Jahr. Chem. 1892, 45, 1122. 

5. K. P. 2(H)8, 191.3; ab.st C A. 1014 8 , 201)0 

0, Parb. Ztg 1919, 24, 1 198, abst. C. A. 1019, 13, .3023. 

7. D. R P. 1101.54, 1917; abst. C. A. 1918,12,410. 

8. 1). R. P. Anm. A-18287. 

9. U. vS. P. 1098776-7, 1914 K. P. 24254, 1012, abst. C. A. 1914. 8 , 
2816.J.S. C. I. 1914 , 33, 62. 7.57. 

10. Bcr. 1904, 37, 1470, .3928, 1907. 40, 2824 

II. U. vS. P. 1020.593, 1020.594, 10207.37, 1027794. 10297.37, ia3.3044. 

10461.37, 1046420, 1047484, 106.549.5,, 1077 11 3, 1087422, 10904.39, 1090440, 

1092511, 1(H)2512, 1094828, 1098008, 1(H)8609, 1098610, 1102630, 1102631, 

1102032, 11026.38, 11026.34, 1110417, 1111284, 111128.5, 1111286, 1111287. 

\umm, 1146299, 1140100, 11.37.374, 1146.384, 1146.38.5, 1146.3,86, 1146.387, 

1146888. 1146,389. 1146.390. 1146891, 11.39470, 1151840, 1197171. 12.5.5.5(K), 

Re, -13, 5130. 1,3,581. 14,5,30, 14.581. Can P. 1607.36, 160737, 160738, 160739, 
160740 P. P. 429292, 43,5944 , 4.3.59.5.5, 436192, 4.36245, 430,807 , 441017 
K. P. 8496, .3497, ,3498, 9.5.59, 126.59, 24124, 26029, 191 1 ; 8757, 191.3 I). R P 

2.582.50, I). R. Anm A-2012.5, A-20.018, A-20707. A-214.5.5. A-21701 
Belg P. 2.32899, 23,5.360, 240116, 248686. India P. 691, 692, 698, 694, 695, 
726, 1911, Ital. P. 34, .377, 1911. New Zeal. V. .3037.5, 1912. U. S P 
1 185962. 

12. K. P. 1624.5, 1907 , 8511, 8512, 21367, 2.3.543, 24216, 24982, 1912: 
7137, 1918. P. P. 881664. D. R. P. 20774.3, 2.80.595. 2828.50. 30:^1891. 1). 
R. P. Anm. B-6(H)82: abst. Chcm. Ztg. 1918, 37, 189 I). R. P. 80712.3, 

1917; abst. J. S. C. I. 1920, 39, 877-A. 

18. U. S P. 939966, 941605, 942699, 9427(K), 942808, 942809, 9428.52, 
V)428.58, 949071. 9.54666, 1018,38.5, 1019407, 1^37719. 1(X1847.5, 10.57211. 
ia57819. 108,32rhl. 1085100, 1088677, 108.8678. 11.3808.3, 114604.5, 11.564.52. 

116(X162. 1160.36.3. 1160.36.5, 1187229, 1187230, 11872.31, 1187282, 1218144, 

1218726, 1200692, 1216265, 1216266, 1217115, 128,3298, 12.59472. 125947.3, 

laiFOSl, 1812098. K. P. 1921, 1922, 21.566, 1908; 281.5.5. 1910, 26614, 1911, 

6293, 6294, 1912 ; 7284, 1915 D. R. P. 228714, 231280. 226887, 281148. 
228689, 233895, 23380:3. 237790, 2814.54, 286568. 1). R. P. Anm. B-.52165, 
B.00937. B-6.5940. K-48811. F.P. 386627-8, ,386629; Addn. 11628 thereto; 
42,3215, 424459. Aust. P. 20411, 4.5474, 4,5487, 45785, 42496, 49009, .52291, 
.54958, 56950. Ital. P. 96193. 96194. Hung. P. 42940, 4.3499; Addn. 44,32. 
Belg. P. 205459-60, 213576. 23376,5. Swiss P. 4.W87, 45529, 45785, 54511, 
5181,5, 51816; Addn. 11628. Span. P. 43476, 4:3477. Port. P. 6453. W54. 
Can. P. 115479, 1177,39, 129107, 129108, 1:39033, 136a39. 133997, 136222. 
Jap. P. 16247, 18600. Mex. P. 8179. Norw. P. 19610, 20411. For method 
of coating autoclaves and the like with Bakclite, see Amstadter Malzfabrik 
H. & S. Windesheim and C ten Doomkaat-Koolman, D. R. P. 304319, 
1916; ,3a5179. 1917; 307699. 1918; abst. j. S. C. I. 1920, 39, 53-A. See also 
Erfind Erfahr. 1919, 41. Swiss P. 56470, 
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A. Bartels,^ A. Bacvcr and V. l‘'arlxiifabrikcn vonn. 

Friedrich Bayer & Co.,* W. Beatty,^ F. Beltzer,^ 1,. Berend,^ 

J. Biedermann,’ P. Ber^all and A. Wnllinjii.^ b. Blinnei’,'' K. 
Boehm,’® C. B(K;hrin^tT und Sohne,”*!!. B HriKT,’" K. Bohn,’* M. 
Bottler,’^ M. Boyon,”^ J. Brcslauer and A. Pictet.”’ J Brissoiut.’’ 
The British Thomson- Houston Co., lAd.,’’' J. Bruhat,’*' A. Brown,''" 

K. Brown,*’ K. Brown and vS. Kendall,* ’ J Burae/.ewski.** [. Buser,''^ 
Chem. Werke vonn. Dr. H. Byk,*’ A* Betti,*’'’ M. Callahan,’’ N. 

1. li.V KUO. ahst J S C t 1011.30, n;{s 

2. tier 1S72. 5, 2S(), llHiri. 1S7;1. 6, 221). 1<M)2. 35, 

2 . !•: V 2 r);{i 7 , iiM )7 K i» ;{:.(M)2;{. moi. ;tsu2:». 1007 v s v 

y2-l4-l() Swiss p 40n;{i) 1) R V V()I2()I. 2.t;{7Si). 2.M74 1 

4 r S P, 11:D1)2(». 122 :.As. ti2:)71P. I22:)7.')0 !<: P 1S,S22. ISK21. 

11)12, I.S-PH). IDl.l V P 447)>-l7 IRIk' P 2.727)1)2. 2:>2:»l)t, a hst Clu-m ZIk 
iDi;}, 37, ;u)2 ;\ust p n;{i«;o.ai)st kuusi iDit, 4, 2.77 

7). Moil Set IDOS. 08, niH. .il)sl C ino*.), 3, 721, lODS, 11)11, 5, 

;j.')i4 

() r S P 1).'2721, 1(H()S.'>(). 11 1)1 :{')(). 12)).'.()S1. 1211114, 12.')1):{17 
V P t;{(i720. 11)11 H I' 1.7, S7.'), 11)11, l()72l).7. IDU) I) R P 222.712. 
al)st. C A 11)10, 4, 2K.S4, /ts aii^ CIkiu P)l(), 23, 1710, t'licin Zentr 
1010, 81, II, 122 

7 Per l.SHO. 1$, 2;{7.7. al)s( | C S I.S.S7. 52, .’t.S 
H i<: p 2i)0*);{. looo.aiist J s C I 11)07, 20, 

1) K I‘ 12KS0. 11)02, (i.H2:{. ll)o:t 1) R P 172S77. 2))).'M)1, 2(Kil)0(», 
217;»()0 Aust P. 11 ISO IRIk P 174HP) P P ;{2l)‘)K2 

1(1 Ann ll)0:t. 329, 201), .il)s( J C S l!)(M, 80, 1. lOil 

11 DR P 2.70S,70, 11)10, ahst J S C I ID!.'!. 32, 41)1), C A lOl.l, 7, 
24HS 

12 Kunsl IDl.'t, 3, l.'ll) Coal inj' \V(KMlcn art u'li's, |{ HulTum, 1' S P 
1PJ7001, 11)10, alist J S. C I 1010.35,112.1 

1.4 I S P S0S:i07. absl C A IDOD, 3, .'IS.! 

U Kmist 1014, 3, SI, 140. ahst C A 1014.7,2414 
1.7 K P. 44.4270, 1012, ahst C A 10 1.1. 7, IH24 PriMliKl lallid 
"Hoyonit " 

10. Per 1007, 40, 47S4; ahst J C S 1007,92,1.01.7 

17 D. R. P. 2S0S.70, I.HOS Called “Cr(<»M)h)nn ” 

18 K P 2202. 1002. 040.7, 100.7, 1.4040. lOlO, .710.7, .7107, 1011, 240.70, 
242.74, 1012. 22421, 101.4 

10. li. P. 12000.4. 1010. ahst C A 1010.13,208-4 
20 U. S P 12127.4S. Itfl7, (il)st J S C 1 1017, 35, 4‘H) 

21. J. Ind Kng Cliem. 1010, 8 , 1 171 . ahst C A 1017.11,100 

22. V. S. P. 12();40.41, 1018, ahst C A lOlS, 12, 1.700, J S C. I *t01S, 
37, 28.4-A. 

24. Chein Zentr 1014,11, 1207, J C S 101.7, 108, 1 , 074; J. S C I. 
1915, 34, 077 

24. F. P, 4:)8904. 1014 1). R. P 27.4102. 1012 Swiss P, 0.7027, 

25. I). R. P 2.72104, lOlO; ahst J S. C I 1014, 32, 40, Kuiist. 1012, 
2, 399; C. A. 1012, 5, 427, Zts. antj. Chem. 1012, 25, 2.700. See also I). R. P. 
193136; abst. Waj?. Jahr 1908, $4, II, 74; Chem Zentr 1008, 79, 1, 1002. 

26. Gai. chim. iUl I0(K), 30, 410; ItMP, H, 477; 100.4, 33, 17, 27; 1000 

SO, 388. ’ # 

* 27.* U. S P. 1001742. 1001627, 1091628, 1108:420, 1108.4.40, 1108:431, 
H08332. E. P. 240.50, 24060, 1912; .4271, 22358, 1013. 
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rUCHNOlOGY OP CUllUWS^ PiSTURS 


Caro,* A. Caroselli,^ M. Chappell,^ A. Chanard,^ H. Cathelineau 
and A. Kleury,* Chem. Fabrik Griesheim-EIektron," L. Claisen,^ 
A. Classen,® W. Claypoole,® A. Claus and E. Trainer,*® G. Clowes,** 
C. Coffignier,*^ W. Cohoe,*® G. Cohn,*^ L. Collardon,*® Commercial 
Products Co.,*® Compagnie Generale D’Electricite,*^ K. Connell,*® 
A. Comelson and S. Kostanecki,*® C. Councler,^® E. Crumiere & 
Co.,^‘ Damard Eacquer Co. and Potter,*® P. Dankwortt,**S. David- 
son,** E. Dawson,*** Deut§ch Koloniale Gcrb-u. Farbstoff-Ges.,*® 
E. Diesser,*^ G. Diesser,*® S. DiCvSser,*** R. Dior,®® P. Dobriner,®* 
A. Dubose,®* H. Dunning,®® E. I. du Pont de Nemours Powder 

1. ncr. 1892, 25 , 939; 1893, 2 $, 2rA: abst. J. C. vS. 1893, 64 , i, 274. 

2 V. vS. P. 10318.37, 10801.39; abst. C. A. 1912, 6 , 2090; 1914, 8, 121.5. 

3. U. S. P. 110247.3. 1914; abst. C. A. 1914, 8 , 2920. 

4. P. P. 44.5843, 1912; abst. C. A. 1913, 7 , 1927. 

.5. F. P. ,3.54942, 190.5, and Add. 4898; abst. J. vS. C. I. 190.5, 24 , 1 109, 

1220 . 

0. Swed P. 41723, 1910; abst. C. A. 1917, 11 , 2030. 

7. Bcr. 1887, 20 , 0,55; 1880, 18 , 3310; Ann. 1884, 223 , 137; 1880, 237 , 

201 . 

8. I). R. P. 922,59, 1890, abst. Jahr. Chem. 1897, 50 , 1510; 1898, 51 , 

1242. 

9. K. P. 2122, 1908. K. P. ,394014. Bclg. P. 210904, loas. 

10. Bcr. 1880, 18 , .30(M; abst. J. C. vS. 1887, 52 , 231. 

11. Bcr. 1899, 32 , 2.841; abst. J, C. S. 1900, 78 , ii, .50 

12. Rev. chim ind. 1917, 26 , 201; abst. C. A. 1918, 12 , 90 

13. K. P. 23573, 1910; abst. C. A. 1912, 6 , 1.5.5.3; J S C. I. 1912, 31 , 80. 

14. Chem. Ztg. 1910, 40 , 725; abst. J vS. C. I. 1910, 35 , 1025 

1.5. K. P, 9040, 191.3, 1.598, 1912. F. P 45.3393 1). R. P 27487.5 

Bclg. P. 252900, 2,529as. Holl. P. 1.380, 1917. .Swiss P. 0.3.821. Hung. P 
Appl 2285, 1913. 

10. vSwiss P. .5007.8, 1909. K P. 41.54, 1909; abst C. A. 1910, 4 , 2.581. 

17. F. P. 400080. 1909; abst. J vS. C I. 1910, 28 , .577 

18. Surgery, Gynecology and Obstetrics, 1918, 27 , 81; J. Amer. Med. 
Assoc. 71 , 088; C. A, 191.8, 12 , 2042. 

19. Bcr. 1890, 28 , 240; abst J. C. S. 1890, 70 , i. 240 

20. Chem. Ztg. 1890, 20 , .585, abst. Jahr. Chem 1896, 48 , 1 180 

21. F. P. 404344, 1913. 

22 E. P Appl. 11601, 12312,21.352, 1918, K. P.131112; abst. J.S CM. 
1919, 38 , 834-R. (• 

2,3. Bcr. 1909, 42 , 410.3, abst. J. C. vS. 1909, 86 , i, 9.38. 

2»1. !•:. P. 11470, 1912; abst. Kunst. 191.3, 3 , 4.53. 

2.5. U. vS. P. 10851 12. 1914; ab.st, J. S. C. I. 1914, 33 , .325 

20. K. P. 8818, 1914. F. P. 471924, 1914, abst J. 53. C. I. 191.5, 34 , 

438, 11.55. 

27. E. P. 9184. 1014. 

28 E. P. 1 1100. 1908; 8102. 1601.5, 16610, 1912. F. P. 446348, 446349. 
vSwiss P. 61423, 62592. Aiist. P. 63438. 

29. D. R. P. 2,36302, 236.303, 246038, 2.50281. 

.30. E. P. 124010. 1919; abst. T. S. C. I. 1919, 30 , 330-A. 

,31. Zts. anal. Chem. 1901, 40 , 667. See Endemann, Bull, of Pharm. 
11 , 365; Zts. allg. oest. Apothekerver. $ 1 , 599. 

32. Caout. et Gutta-p. 1919, 16, 9709; abst. C. A. 1919, IS. 997. 

33, Amer J. Pharm. 1913, $ 5 , 453; abst. J. S. C. I. 1913. 32 , 1028. 



CELLULOSE ESTERS 


2771 . 


* Co.,' Durand et Huguenin Soc. Anon.,* Diisseldorfer Celluloid 
Fabrik,* T. Edison,^ L. Eilertsen,^ W. Eitner and R. Kind,* R. 
Eller,* C. Ellis, N. Foster and Ellis-]foster Co.,* C. Ellis and L. 
Rabinovitz,® G. Engi,'® P. Esholz and J. Altendorf," C. Etti,'* 
R. Fabinyi,'* Fabriques de Produits dc Chiinie Organique de 
Laire,** E. Fayolle,** W. Field,'® E. Fischer,'* J. Lord and J. Kin- 
mond,'* R. Fosse,'* L. Frederick,*® L. Friedburg,*' J. Frvdlender,** 
J. Geigy & Co.,” General Electric Co.,*^ C. Gentsch,** II. Gcsell,** 
C. Goldschmidt,** B. Goldsmith,** W. Goodwin and B. Tollens,** 

1 K. P. 22621, 22626, 1912; ahst C. A. 1914, 8, 9<)2; Kimst. 1914, 4, 

l.>4 ^ 

2 K. P. Appl 1.3.356, 1919; ebst J S. C I 1919, 38, 448 A. 

.3 E. P. 1594.'). 1911. See E. P. 15914. 1894. 

4 V S. P. 1146413, 128.3706 E. P. 607, 191.3 

.’■) E P 478884, 1916, abst. J S. C. I. 1916. 35, ll()4. C. A 1916, 10, 

2285 

6 D R. P. 2764.34, 1913; abst J vS. C. I. 1914, 33, 1021 
7. Kunst. 1916, 6, 45; abst. C. A. 1916, 10, 1277. 

8 E P 117016; abst. J S. C. I. 1918, 37, .5.54- A. C A. 1918, 12, 2451, 

9 J. Ind. Eng Chem 1916, 8, 406, abst. J. SCI. 1916, 35, 698 J 

liid Eng Cheni. 1916 8, 797, abst. Chem. News, 1917, 11$, 104; Ktiiist 
1919, 9, 192 

10 U. S P 1(M.3682, 1912, abst. C. A. 1913, 7, 261. 

11. Anti. 188.5, 231, .37, F. Engelmnnn. 1) R. P. Anni. Iv2.3016, P 

Esholz and J. Altendorf. 

12 Wien. Akad. Her. 1882, 8 $, I, 5.57, Monatsli 1882, 3, 637; ?. C. .S. 
188.3, 44, 61 

1.3 Ber. 1879, 11, 283; abst. Jahr Chem 1878, 31, .591. 

14 E. P. 15517, 1905, .5.5.3.3. 1913 F. P. .3.501.80, .361.5,39. Belg P. 
192.590. 

1.5. F P. .3.3.5.584, 34101.3, ,345.398, abst J. S CM 1901,23,87.3. 

16 U. S. P 491880, 189.3; abst J A. C. S 189.3, 15, 118. 

17. Kunst 1912, 2, 151, 164, abst. C A 1912.5,2.544. 

18. E. P. 6724, 1905. See E. P. 4108, 1880, .3.5.39, 1882; 67,32, 1889; 
13701, 1900. 

19. Compt rend 1901, 132, 787, 1903, 137, 8.58, 1901, 138, 282. 

20. U. S. P. 1284295, 1284296, 1284297, 1284298, 1284644; abst. C. A. 
1919, 13, 169. 170 

21. U. S P. 1119592, ion, abst C A. 191.5, 9, 179, J S C I. 191.5, 34, 
40. See also K Fuch.s, D. R P. Anm F. 42827, abst. Kunst 1919,9,154. 

22 Rev prod. Chim. 1918, 21, 116, abst. C. A 1918, 12, 1839 
23. E. P 171.35, 27236, 1898, abst. J. S. C I. 1898, 17, 820, 1899, II. 
98, .544, .577, 1180; 1900, 19, 41, 69. 

24 U. S. P. 1098728, 1914; E. P. 6402, 1904, 4.363, 1907; .516.5, 5167, 
1911; 6405, 240.59, 24060, 242,54, 242.55, 22449, 2.3776, 1912; .3271, ,3.566, 
.5448, 8417, 998.5, 22421, 22.544, 1913. 

25 U. S. P. 924449, 1909; abst. C. A. 1909, 3, 2242. 

26. U. S. P. 1277904; abst. C. A. 1918, 12, 2440. 

27. Chem. Ztg. 1898, 22, 374; 420, abst. Jahr, Chem. 1898, 51, 1691. 

28. U. S. P. 1114981, 1914; 1168626, 1916; Re. 14087, 1916; 1188439, 
•1916; 1228428, 1230829, 1230830; E. P. 412, 1909; 6363, 1912. India P. 

59 1909 

’ 29. ‘ Bcr. 1904, 17, 315; abst. J. C. S. 1904, 88, i. 262. 
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L. Grognot,^ N. Griinstcin,* J. Gesell und F. Schlesinger,’ 0. 
GiintheV A. Guyot and A. Haller,® K. Hagendorf,* K. Hagendorf 
and A. Breslaiier,’ E. Ha^bleib and T. Lee,® E. Hammond,® 
J. Handy,’” A. Hantzsch, A.” Heinemann,’^ E. Heintschel,’^ 
G. Heller and (L Fiesselamann,’^ L. Helm,’® E. Hemming and 
Hemming Manufacturing Co.,’® G. Henning,’^ F. Henschke,’* 
J. Hertkom,’” J. Hewitt atjd A. Turner,-” H. Hildebrant,^’ T. Hilter- 
mann,^'-* R. Hirsch,’^® K. Hofmann,^’ F. HofTmann-La Roche and 
Co.,-® A. Horn,-® P. Horn,^^ H. nosaeus,^®K. Howell,^® A. Hutchin- 
son.*'”’ loco Proofing Co., Nuttall, and Vickers, Ltd.,®’ B. Lab- 

I. U. S. V H‘H43n, 00(>2I1), \m, (Sail. \\ 116133, 

2 II. S V 1044169, 1912, K. P 101636, 1916; D. R P. 2oa3r>6, 1910. 

3. I). R P. Anni 39392, 1913, abst Kiiiist 1914, 4, 120, 177. 
Chern ZtK. 1914. 38 , 641. 

4. I). R. P. 2795(M). 1911, abst C A. 1915, 9, 1232. 

6 Hull S(k: Chim. 1901, 25 , 762, 1904. 31 , 630. 

6. I). R P 274179. 1913, abst. J. S. C. I. 1914. 33 , S38 

7. 1) R. P. 2S«;U7. 1914; Add to 1). R. P. 274179; abst J vS. C I. 

1914. 33 , m. 1916, 35 , 368 

8. V vS. P 1274411; abst C A 1918.12,1960. 

9. Macliin.'rv, 1918, 187 

‘1(1 U. S P 1287299, 1918, abst J. vS C 1 1919. 38 , lol-A; C. A. 
1919, 13 , 367. 

I I. Rt'r. 1886, 18 , 2679; abst J C S 1886, 50 , 77. 

12. II. S P. 1176066. E. P 103.6.3, 1912, 28187. 1913, 9.390, 11.394, 
1914. Holl P 28(H), abst Kuiist 1919,9,12.3 

13. Bor. 190.6, 38 , 2878. abst J C, S 1906, 88 , i, .SIH) 

14. 1) R P 117924 Ann 19(^2. 324, 118. 

16 E. P 2.6216, 2.6217, 1907, F P .392.39.6, Addn 10416, Au.st. P. 

.3.8961. abst Knnst 1914.4,269 

16. U S P 111800.6, 1914, E P. 21264. 1914, abst C. A 1916.10,1084. 

17. 1) R. P. ‘>9610, 1.898, abst Jahr. Clnan 1898, 51 , 1241. Ann. 
1887. 240 , 203 

18. D R. P. 167.66.3, 167.6,64, 190.3, Anst. P 2.6223, abst. Chem Zentr. 
1906, 76 , I. 414 

19. E P 17220. 1908, abst J vS. C I, 1909.28, 1006). 

20. Bcr. 1901, 34, 202, abst J C. vS. 1901. 80, i, 207. 

21. F. P 37,6737, 1907, V S. P 876311,(1908. N Erfind. Erfah. 1909, 
36 , ,691. 

*•22. E. P. 1 178,67. 1917, abst J S. C. I 1918, 37 , .6.64-A; C. A. 1918, 12 , 
2669. Kunst. 1919, 5,94 

23. Her 1891, 24, 324, abst. J C S 1891, 60. .664. 

24. Ber, 1893, 28 , 11.39, abst J, C. vS 1893, W, i. 472 
2.6. I) R. P. 2(K)064. 1907, abst J. vS. C. I. 1908, 27 , 999. 

26. U. vS. P 989476, abst. C. A 1909, 3 , 38.3 G. Hopp, U. vS. P. 
ll.Wl; abst. Kunst 1919.5, 1,60. 

27. E. P. 28109, 1907. F. P. 3851.63, 1907 D. R. P. 189947; abst. 

Wag. Jahr, 1907, 53 , II, .646. Zts ang. Chem 1908, 21 , 260; Chem. Zentr. 
1908, 75 , I, 82 I>. R. P. 220772, 1909; abst J. S. C. I. 1910, 25 , 040. 

28. Ber. 1892, 25 , ,3213; abst. J. C. S. 1893, 64 , i, 100. ^ 

29. U. vS. P. 1098728, 1913, abst. J. wS. C. I. 1914, 33 , 799, 

30. Ber. 1891, 24 , 173; abst. J. C. S. 1890. 57 , 957; 1891, 60 , 661. 

31. E. P. appl. 18827, 1919, abst. J. S. C. I. 1919, 38 , 609-A. 
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lonower/ R. Jackson,* H. Jager,* W. Jones,* L. Kahl,** ICarjKii 
& Bros.,* 0. Kausch,* Kautschukgesellschaft St'hon Co.,'* 
W. Kempton,® W. Kennington,'** Iv Klatle ami A. Rollett,’‘ (). 
Knight,’* E.Knoevenagel,‘* Knoll&Co.,’*C.Kniip|x*l,‘^ H. Kolxk,’* 
S. V. Kostanecki and R. von Salis,*" S. v. Kostam cki and (i. 
Rossbach,’* E. Krause and H. Blhclier,’* II. Kuhl,^’” H. Knniscli 
and G, Brunn,*‘ A.Labbe,** H. Lange apd CLWalther,''' J. Lanreau,-* 
L. I.rederer,®^ H. Ivcbach,** R. Le|)etit,‘-^ C. LieiKTinann,*'* C. Lieber- 
mann and F. Schwarzer,*® C. Lielx*nnann and vS. Idndenlianin,*” L. 
Lilienfeld,*’ Lindner,^* K. Lingner,'^ •'’* Lch),'-' A. A Liin’vak,*^ 

1 J. A C S. 101.3, 35, 8*1, al>st C A 101.3. 7, . OKI.'. 

‘2. Klee J 1010.16,.32().al)st C A 1010,13,2102 C S 1» 1.32.32X1 

3. Ber. 1874, 7, 1107;abst J C S 187.'). 28, l.'.O 

4. U, 8 P 1200731. absl C. A 1010, 10, 3100. J S C I 1010,35, 

1220 U. S P I17172.5;ubst C A. 1010.10, IKM V S P 120‘.>IO.'), 1010; 

abst J >S. C. I. 1017. 30, 225. C. A 1017, 11, 710 

5. Ber 1808, 31, 143; abst J. C. 8 1808. 74, >. 2.>8 

0. E P. 02f)2, 1014; abst. C. A. lOl.'’), 8, 2810. J S C I PH.'.. 34, 

023. 

7. Kunst. 1013, 3, 301 ; 1014, 4, 208. abst C A 1013, 7, 3I^’.0 

8 Aiist. P. .54202; abst Kunst 1012,2,303 • 

0. U S. P 1284.3(W.abst C A 1010.13,170 

10. r. 8. P. 1218,508, 1017; abst J 8. C I 1017. 30, 102 

11 U. 8. P. 1241738, abst J 8 C I 1017,30, 118.5 D R V 2810.87, 

1013; abst. J. 8. C, I. 101.5, 34, 023. 

12. U. S. P. 114,3714. abst. C. A. 101.5. 9, 2318 

13. Ann. 1800. 288, 131 , abst. J C 8 1800. 70, i. 2,80 

14. D R. P. 210200, 214104 , 210728. 222.543 H P 28(KKb 1007 
E. P. 27090, 1908. E P 042<1, 1010, 04.30, 1010 V 8 P !M>.5823 Aust. 
P. 45474. F. P. 3050,57, .397051. Swiss P 41010, 1007, 4.501.3. 100.8. 1U1« 
P. 204811, 1907; 212194. 1008 Papier Ztg 1009, 34, .3212 

15. D. R. P. 253437. 1912; abst. C A. 101.3, 7, 712 

16. Ber. 1883, 18, 2097; abst. J. C. 8. 1884, 48, .50 

17. Ber. 1899, 32, ia30; abst J. C. 8 1899, 78, i, .52.3 

18. Ber. 1896, 29, 1488, abst. J. C 8. 1800, 70, i, ,5.50. 088 

19. E. P.76, 1914; abst. J. 8. C 1 191.5,34,072 

20. D. R. P. 280648; a^st. C. A. 191.5, 9, 1849; Kunst 191.5, 5, 0 Chein 
Ind. 1914, 37, 559. Kunst. 1914, 4, 298; 1915. 5, 190 

21. E. P. 28491, 1910 F. P. 420508, 1911. Aust. P Auf A 7420/10. 

22. F. P. 468879, 1913, abst. J 8. C. I. 1914, 33, 974, C A 191.5, 9, 

2297. 

23. E. P. 12822. 1914; abst. J. 8. C 1 191.5, 34, 9,50 

24. E. P. 5169, 1906; abst. J. S. C I. 11K)7. 21 407 

25. E. P. 6800, 1894. J. prakt. Chem. 1894, l5S, 22:1. 

26. U. S. P, 96582:1, 1910. See also Zts ana. Chem. 1909, 22, 1598. 
Chem. Ztg. 1913, 37, 733, 7,50. J. S. C. I. 1913, 32, 559 Kunst. 1912, 2, 
199" 1913 3, 250 

*27. fa. R. P. 155630; abst. Zts. ang. Chem 190.\ IB, 73. 

28. Ber. 1878, 11, 1434; 1883, If, 2858. 

20. Ber. 1876, 1800; abst. J.C.S. 1876, 31,414. 

30. Ber. 1004, 17, 1171, 2728; abst. J. C. S. 1904, SB, i. 704. 

31. D. R. P. 259840, 246443. F. P. 417392 and addn. of June 28, 
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A. MacFarlane and H. Stanbury,^ Moller and Linsert,^ 0. Ma- 
nasse,* J. Marcusson/ G. Marks, ^ A. Maschke,® H. Matheson,’ 
G. Matsumoto,® G. Mauthnfr,® J. McIntosh,^® J. McCoy, L 
McCulloch, W. McPherson, A. Mehner,^^ S. de Medveczky,^^ 
E. ter Meer,‘'’ Farbwerke vorm. Meister, Lucius & Bruening,'^ 
E. Merk,‘® W. Merckens and H. Manissadjian,^® F. Meyer, 2 ® A. 
Michael,®* A. Michael and J. Ryder,®® R. Mohlau and L. Kahl,®® 
R. Moehlau and P. Koch,®^ R. Moehlau and E. Strohbach,®** A. 

1912. K. I\ 036, 1910; 15657, 1912. Aust. P. 47237, .54719. Aust. P. Auf. 
A-6211/11. 

32. F. P. 387002, 1908; abst. Mon. vSci. 1909, 71, 109. 

33. K. P. 1330, 1008; abst. J. vS. C. I. I 9 O 8 , 27, 643. 

34. n. P. 2377, 19a3. 22122, 1908. 2.5318, 1908. F. P. .387082 
1908. D. U. P. 203847, 2,3.3329. Aust. P. 39440, 1909. 

35. K. P. Appl. 9,537, 1919; abst. J. vS. C. I. 1919, 38, 310-A. 

,36. U. vS. P. 73,5278, 190:3. K. P. 10218, 1902. Aust. P, 14a37. I). 
R. P.1405,52. F. P.,320991. 

37. J. Russ. Phys. Chera. Soc. 1908, 40, 406; abst. C. A. 1909, 3, 884. 

1. K. P. ,3678, 1898; abst. J. S. C. I. 1898, 17. 298, 1212; 1899, 18, 154. 

2. K. P. 20223, 1903; abst. J. vS. C. I. 190:3, 22, 1306. 

3. Ber. 1902, 35, 13847. Ber. 1894, 27, 2409. IJ. S. P. 526786, 1894. 

4. Cheni. Ztg. 1919, 43, 1(K), 122; abst. J. S. C. I. 1919, 38, 329-A. 

5. * Belg. P. 2:32899, 1911. 

0. F, P. 115.5, 1914, abst. J. vS. C. I. 1914 , 33, ,594. 

7. V. H. P. 115111.3, 1915; 1:309581, 1919. 

8 J. C. 1. Japan, 191.5, 18, 4:34; abst. C. A. 1915, 8, 2317; J. vS. C. I. 
1915, 34, 1 KM; Ann. Rep. vS. C. I. 1910, 1, 191. 

9. 1). R. P. 247181; abst. Kunst. 1914, 4, 269, Zts. .mg. Chem. 1912, 
25, 1600; Wag. Jahr. 1912, 58, II, 99. 

10. U S. P. 1209292; abst. C. A. 1918, 12, 1843. U. vS. P. 1230959, 
1236960, 12.30961; abst. C. A. 1917, 11, 2949. 

11. U. S. P. 1194201; abst. C. A. 1916, 10, 2.534. U. vS. P. 12.5.3404; 

abst, C. A 1918, 12, 770; J. vS. C. I. 1918, 37, 158-A. U. S. P. 1253261; 

abst J. S. C. 1. 1918, 37, 1.58-A. U. S. P. 125,3262; abst. J. vS. C. I. 1918, 37, 
1,58-A. U. S P. 1269627; abst. C. A. 1918, 12, 1916; J. S. C. I. 1918, 37, 

5.54-A. 1). S. P. 1286372, 1918; ab.st. J. S. C. I. 1919, 38, 151-A. E. P. 

],36.57. 191,3; abst. C. A. 1914, 8 , 3867. 

12. U. vS. P. 128604.3; abst. C. A. 1919, 13, 2,52. 

13. Ber. 189,5, 28, 2414; abst. J. C. S. 1896^70, i, 27 

14. J. prakt. Chem. 1901, 171, 243; abst. Chem. Centr. 1901, 72, 1, 1,369. 
1,V K. P. 27283, 1910; abst. J. S. C. I. 1912, 31, 67. 

16. Ber. 1874, 7, 1200; abst, J. C. S. 1875, 28, 158. 

17. D. R. P. 91503, 1.S97; abst. Jahr. Chera. 1901, 54, 1285. 

18. D. R. P. 78910, 1894 ; 88082. 1895; abst. Chera. Centr. 1895, € 8 , 
I, 719; 1896, 67, II. 1016. 

19. K. P. 8047, 1910; abst. J. vS. C. T. 1911, 30, 616. F. P. 414679. 
1910: abst. J. S. C. I. 1910, 29, 1199. Aust. P. 47679. 

20. D. R. P. 2^107, 1916; abst. J. S. C. I. 1916, 35, 1164. 

21. J. prakt. Chem. 1,898, 57, :334. Ber. 1887. 20, 1573. See also Ber. 
1886,19,3310. 

22. Ber. 1886, 19, 1388; abst. J. C. S. 1886, 50, 695; 1887, 52, 723. 

23. Ber. 1898. 31, 259; abst. J. C. S. 1898, 74, i, 260, 261. 

• 24. Ber. 1894, 27, 2887; abst. J. C. S. 189,5, 68, i, 46. 

25. Ber. 1900, 33, 804; abst. J. C. S. 1900, 78, i, 368. 
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Muller and R. M. D. vSvTidicate, Ltd.,‘ Naamlooze Venncwtschap 
Hollandschc Proteine Maatschappij,* Naamlooze Vcmuxitsclmp 
Nederlandsche-Maatschappy Tot Exploitatie Wan Optimiet Fa- 
brieken,’ E. Naef and W. Thevena*/ E. Natlio,'^ Iv. Ntx\* A. 
Nodon/ H. Nocrdlinger,* Nolting and llerzlxrg,^ North Ameri' 
can Chemical Co.,‘® J. O’Conor, Jr.," A. Oetker," L. Onistcin," 

I. Ostromislenski," R. Otto and J. Trdger,*'* Pages, Camus ct 
Cic, and P. Bardy,'* E. Paquie," H. Paqly,’® vS. Peachey, E. Pfleu- 
mer,’® M.Perkiewicz," A. Peter, F. Poliak,^’ II. Potter and Damard 

1. F. P. 429576; ab.st. Mon Sci mil 70, 47 

2. Dun. P. 21606, 1010: abst C A 1917, 11, 278 F P 1,8.191.1, 
1917. 1) R P. 24H4S4, 1910, P» t P. 8.172 Ansi P. Anm 7140, 
i;i0.5/l.'l: Hung. P. Appl. N-1175. I9il, H-49;i0. I9i;i. abst Chnn Ztg 
19i:i, 37, .‘102. 1.1.‘19. 1912, 36, .327. 7.11. 

;i. Iv. P. 118270. ubst J.S.C I. 1919. 38, 111 A. C. A 1919.13,271 

4. Iv. P. 4649, 46.11, 191 1; abst J. S C I 1912, 31, 1.10, .'{24 

5. D R. P.;i021.'>8. 1915; abst J. S C I 1918, 37, 381 A. Siii also 

C. Nash, U. S P l.‘143.175, abst. C. A. 1920, 14, 2101 

6. F. P. 419061. 1). R. P. 2:17743, abst. Wag, Jahr. 1911, 57, 11. .148, 

C. A. 1912, 6 , 1087, Kunst. 1911, 1, 212. 

7. F. P. ,34805.3. Addn. of March 1, 19(H to F. P 3180.1.3, abst. J. 
S. C. I 1905, 24, 682. 

8 1). R. P. 1736.33, 25270.1, 2.1.3.117, 2.1.3518, 2.1.3.119 See also D. 
R. P. 129107, 121901 

9. Chem. Ztg 1892, 16, 185 
10 Iv. P. 4877, 1912; ubst. C A. 191.3, 7, 2m. 

11. U. S. P. 12844.32; abst. C. A 1919, 13, 170. 

12. K. P. 466.3, 191.3; abst. C, A 1914, 8 , 2497 

13. U. S. P. 1222980, 1917; abst. J. S C I 1917, 36, 00.3 

14. J. Russ. Phys. Chem. Soc. 1916, 48, IIU, ubst J. S. C I. 1917, 36, 
727. 

15. Ber. 1893, 26, 1.55. abst J, C. S 1893, 64, i, 209. 

16. D. R. P. 2.34806, 1908, abst. Kunst 1911, 1, 415, Zts. ung. Chem. 
1911, 24, 1330: Chem. Zentr. 1911, 82, II. 118, C. A. 1911, 5, 317.5. Iv. P. 
19777, 1909. F. P. 402907, 1908; abst J .S C I 190tl, 28, 1320; Kunst. 
1914, 4, 209. Aust. P. 51800. 1911; abst Chem. Ztg. 1912. 36, 10. 

17. Au.st P. Appl. 8096-4)9. abst C A 1912, 6 , 2010. 

18. Ber. 1915, 48, 9.34; abst C A 1915, 9, 2253 

19. E. P. 7.370, 1914; abst. J. 8. C. I. 1915, 34, 4.36. 

20. U. S. P. 9.32318, 19(59; abst. C. A. 19(X), 3, 2619. 

21. Belg. P. 233101, 1911. F. P. 426285, 1911. 

22. U. S. P. 1147264, 1915, abst. J. S. C. I. 1915, 34, 914. 

23. E. P. 134.31, 1912; abst. C. A. 1913, 7, 4087, Kunst. lOKI, 3, .395; 

J. S. C. I. 1913, 32, 835. E. P. 18281, 1912; abst. C. A. 1914, 8, 4;{4; J. S. 

C. I. 1913, 32, 918. E. P. 18287, 1912; abst J. 8 C. I 191.3, 32, 983, C. A 
1914, 8, 4.34. E. P. 14490, 1915; abst. J. 8. C. I. 1916, 35, 1226; C. A. 1917, 
11, 878. E. P. 20988, 1914; abst. C. A. 1016, 10, 968; J. S. C. I. 191.5, 34, 
1154. E. P. 21401, 1910; abst. J. S. C. I. 1911, 30, 1072; E. P. 25830, 

1913. F. P. 420404, 1910; abst. J. S. C. I. 1911, 30, .373; Mon. Sci. 19i;{, 

70, 89. F. P. 447969, 1912; abst. J. 8. C, I. 1913, 3l 4.36; C. A. 1913, 7, 
2488; Kunst. 1914, 4, 269. D. R. P. 263109; abst. C. A. 1913, 7, 4088; 

Kunst. 1913, 3, 300, 357. D. R. Anm. P-24651, 27088, 27589. 27980. 3066.5. 

317.56, 1909. U. S. P. 1210982; abst. C. A. 1917. 11, 710; J. S. C. I. 1917, 36, 
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Lacquer Co.’ H. Power,* C. Pozzie and T. Fondelli,* Societe des 
I^oduits de Croissy,^ R. Rathmann,® L. Redman, A. Weith and 
F. Brock," W. Reeser,^ A. Regal," A. Reinecke and F. Beilstein,® 
Resan-Kimslharz-Krzeugungf-Ges.,’® K. Robaz,” .M. Rogow,’* 
Rohm and Haas,’" B. Roux,’^ Riitgerswerke-Akt.-Ges.,’’’ L. Sara- 
son,’" M. Schall,’’ Chemische Fabrik auf Aktien,’" J. Schmidlin,’* 
J.St'hmidt,*« C.Schinn,*’ H.Schneider,** M. Scholtz and L.Huber,*" 

225. IJ. S. V. 121 1227; abst. G. A 1917, 11, 693; J. S. C. I. 1917, 3S, 151. 

U. S. 1». 1211)728; abst. C. A. 1917, 11, 1734; J. S. C. I. 1917, 36, 396. Holl. 

P. 1859. 1917; abst C. A. 1917, u, 1734. Swed. P. 41630, 1916; abst. C. A. 
1917, U, 2050. Rclg P. 246.523, 1912. Swiss P. 62587, 1912; abst. C. A. 
1914, 8, 2270. Sec* also Kunst 1913, 3, 382; abst. C. A. 1914, 8, 582; Chcm. 
Ztg. 1913, 37, 1233; Farbeii Ztg. 19, 212. See also D. R. P. 310894; abst. 
Kunst. 1919, 9, 136 ‘ 

1. K. P. 131112, 1918;abst. J vS.C. 1. 1019.38,834-A; C. A. 1920,11, KXl. 

2. U. S. P. 1310291 ; abst. C. A. 1919, 13, 242tl. 

3. F. P .380011, 1908; abst. J. S. C. 1. 1908, 27, 69.5, 696, 704, 740, 701. 

4 K. P. 16,528, 1008; F P. 390713, .392978, 1907; Can. P. 1151.32, 

1908, Swiss P. 4.3(3.33; Belg P. 20967.5, 1908. I). R. P. 210012; abst. Kunst. 
1914, 4, 208; C. A. 1909, 3, 2244; Zts. ang. Chcm. 1909, 22, 1420; Chcm. 
Zentr. 1909, 80, 11, 81 ; Chem. Ztg. Rep 1909, 33, 320; Chcm. Ind. 1909, 32, 
341; Wag. Juhr. 1909, 55, II, ,5.52. 

5 \i. P. 1.5486, 1906; abst. J. S. C. I. 1907. 26, 58. 

0. V vS. P. I10770:i, 1188014, 1209333, 1242.592, 1242,593, 126161.5, 

1310087, 1310088; abst. C. A. 1914, 8, 3377; 1917, 11, 710; 1918, 12, 209, 
1601 ; 1919, 13, 2429. J. S. C I. 1916, 35, 933; 1917, 36, 22.5, 1242; 1918, 37, 
4.33-A. K. P 9291, 1914; 1192.52, 1192.53. Can. P. 160682, 160683, 181464, 
181465. L. Redman, A. Weith and F. Brock, J. Ind. Eng. Chem. 1914, 6 , 

3, 205, 2(33; 1916, 8, 473, 1077, 1917, 8, .388. U. S. P. 13.39134; abst. C. A. 
1920, 14, 1878; J S C. I. 1920. 39, 400-A. Can. P. 181464, 181465, 184506, 
1918 K. P. 1 192.52, 1 192.53, 1919; abst. Kunst. 1919, 9, 94. 

7. K. P. 100,5,5, 1915. F. P. 479.319, 1915; abst. J. S. C. I. 1917, 36, 
1185: C. A. 1916, 10, 228(3 

8. F. P. 4(38241, 1914 Holl. P. 2187, 1917; abst. Mon. Sci. 1916, 83,71. 

9. Ann. 18^3, 128, 179; abst. Jahr. Chem. 1863, IS, .349. 

10. K. P. Appl. 18789, 1919. E. P. 130608, 1919; abst. C. A. 1920, 14, 22. 

1 1. Furl) Ztg. 17, 936; abst. C. A. 1912, 6, 2852. 

12. J. prukt. Chcm. 190.5, (N. F.) 180, 315; abst. J. C. S. 1905, 88, i. 883. 

13. 1). R. P. 26591.5, 191.3; abst. C. A. 1914, 8, 443. 

14. F. P. 38051.5, 1907. 

15. E. P. 277(34, 1910. D. R. P. 24514^, 1910; abst. C. A. 1912, 8 , 
2.548' Kun.st. 1912 2 194 

Hi. I). R. ?! 193136, 219570; abst. Wag. Tahr. 1910, 56, II, 584; Zts. 
ang. Chem. 1910, 23, 816; Chem. Zentr. 1910, u, I, 974; Chem. Ztg. Rep. 
1910, 34, 172, Chcm. Ind. 1910, 33, 234; Chem. Zts. 1910, 9, 1884. 

17. Kunst. 1912, 2, 92; abst. C. A. 1912, 6, 1372. 

18. I). R. P. 88114, 278486; abst. Chem. Centr. 1896, 67, II, 1072; 
Zts. ang. Chcm 1914, 27, II, 640. 

19. Her. 1906, 39, 4183; abst. J. C. S. 1907, 92, i, 26. 

20. Bcr. 1880. 13, 2342; 1881, 574. Schmitz & Co., E. P. 3053, 

1914. 

21. 1). R. P. 17^5352. 19a5: abst. Zts. ang. Chem. 1907, 20, 20*8. 

22. \{ P. 3789. 1907; abst. J. S. C. I. 1907, 2^ 712. ^ 

23. M. Scholtz, Bcr. 1895, 28, 1726. M. ScholU and L. Huber, Ber, 
1895, 28, 1726, 1899, 32, 1935; 1904, 37, 395. 
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C. Schotten,* A. Schwar,* E. Schweitzer,* G. Scott,* Societe de 
la Manufacture D*Indienncs E. Ziindel,* W. Stadler/ A. Steiner,* 
H. Steinherz and F. von Schaller,® F. Stciiiitzer,* C. Steinmetz,’" 
A. Stephan," W. Stevenson," E. Stiasny," A. Smith," R. vStoermer 
and K. Behn," H. Stockhausen and R. Gruhl," W. Story," Iv 
Sweetland, F. Manning and W. Hilpert," C. Trocquenet,"' K. 
TarassoflF,*® K. TarassofT and P. ShestakolT," H. Teirisse," M. 
Thiele," 0. Thomas," K. Lingner,**.F. Tiemann,“ W. Tisclit- 
schcnko,” C. Townsend," I. Traul>e," W. Trzcinski,*® Vercinigtc 


g:)3 


1. Ber. 1H78. 11, 784; abst. J. C S 1878. S4, 877 

2. D. R. P. 2I43iW, 216107; abs( Chcm. Zciilr. 1900. 80, II. 17)16, 20:)0. 
:i. Elec. World. 1018, 72, 7^. ab L C A. 1018. 12, 187)6. 

4. E. P. 128477, 1018, abst. C A 1010, 13, 2081 

5. E. P. 714, 1013. F. P. 452677. 1012; abst. J. S. C. I. 1013. 32, 

D. R. P. 221493, 1900; abst J S. C. I. 1910, 29, 578. 

Bcr 1878, 11, 287; abst. J C. S. 1878, 34, 507 
F. P. 460206, 1013; abst J. S C I 1014, 33. 02 
Kunst. 1917), 5, 109; Zts. ang. Chein. 1015, 28, 460. J. S. C 1 1015, 


6 . 

7. 

8 . 

9. 

34, 1153. 

10. U. S. P. 1215072, 1917; abst. J. S. C. I 1017, 3$, 306 V S. P 
1049005,1912. E, P.21987, 1911. 

11. IJ. vS P. 812608, 1906. F. P 347)398, 1001. Bdg. P. 178840. •1904 
IX R. P. 157553. Aust P.25223. 

12. r. vS. P 1205230, 1298816; abst C. A. 1919, 13, 1248, 1752 

13. J. S C I, 1913, 32, 775; abst. C. A. 1913, 7, imi 

14 U. S. ?. 643012, 1900. E. P. 10016, 1009. 1). R. P. 112685 

Aust. P. 3198. 

15. Ber. 1901, 34, 2455; abst J. C. S. 1001, 80, i, 726. 

16. U. S. P. 1150642, 1915. E. P. I448I. 1913 F. P 460675, 1913 
Belg. P. 261327. vSwiss P. 66513 D. R. P. 277tirhi, 2‘{J262, Port P 
8201/03,1912. Russ P. 7)6571. 1913. Hung P. Appl. .5670. 1011. 

17. E. P. 8875, 19^5. D. R. P. 173990, 1005 F. P 37)3007). 1005. and 
Add. 9861. Belg. P. 184272. 1905 , 210965, J9(K Aust. P, 30844, 1907 
Dan. P. 8817, 1906. vSee D. R. P.112865. 140552 Ber. 1872, 5,1905,1891. 
19 3009. 

’ 18. U. S. P. 12925:15, 1019, abst. J. S C I 1919. 38, 276-A. 

19. E. P. 8167, 1906. F. P. 362989, 19(X), abst J. vS. C. 1. 1906, 25, 

825, 950. • 

20 U. S. P. 1187869, 1216515, 1216516, 12:17)507. E. P. 528. 6716, 
7560, 1914; 102761, 1916. F. P. 469832, 470810, 1914. Holl. P. 1793, A796. 
1917. Aust. P. 11005, and Add. 2361. 

21. U. S. P. 1237679, 1252507, 1918. E P. 1026:15, I048.S7. 

22. E. P. 23054, 23055, 1914; abst. J. S. C I 1916, 35, 57. 

23 D. R. P. 289565. 191 1 ; abst. C. A. 1916, 10, 2626. D. K. P. Amn. 
T-16876: abst. Chem. Ztg. 1913, 37, 163. 

24. E. P. 28069, 1910. F. P. 425618, 1911; abst. J. S. C. I. 1912, 31, 
33 . 

25. E. P. 22122, 1908; abst. J. S. C. I. 1909, 21 468. 

26. Bcr. 1875, 4 , 1123. 1876,8, 415. 1886, ll, m 1891,24,2854. 

27. Jour. Russ. Phys. Chcm. vSoc. 1906, 38, 432; abst. Chem. Centr. 
* 1906, n, II, 1652. 

28. U. S. P. 1146214, 1915; 1273954, 1918, abst. C. A. 1915, 8 , 2432; 
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Gummiwarcn. Fabriken/ A. v. Velden,* A. van Voorhout,* H. 
Weil,* A. Weindel,® Welwart,® Wenjacit-Gesellschaft,^ T. Wenna- 
gel,® H. Wiohelhaus,® F. Wiechmann,’® A. Williams, “ G. William- 
son,'^ H. Wolff,'* W. Wolf,'* 5- von Wiilfing,'^ C. Zenk,'* C. Bohler,'^ 
C. Dennis and Barret Co.,'* The Canadian Westinghouse Co., 
Ltd., and L. Frederick,'® M. Claasz,*® A. Coster van Voorhout,*' 
M, Darrin,-* F. Gunther, ** F. Griinwald,** L. Jaloustre, Z. Kheifetz 
and M. Warchavsky,** W. King, F. Bayard and F. Rhodes,** 
J. Kohler,*^ M. Darrin and The Koppers Co.,** J. McIntosh and 
J. S. C. I. 1915, 34 , 914. 

29. I). R. P. 28«32l, 1914; abst. C. A. 1916. U, 228.5. 

30. Her. 188:1. 16 , 283.5; 1884. 17 , 499: abst. J. C. vS. 1884. 46 , .590, 1185. 

1. Aust. P. 11497, 1902. See D. R. P. 109737^ abst. Chcm. Centr. 
1900, 71 , II, 231. 

2. J. prakt. Chetn. 1877, 123 , 165; abst. J. C. S. 1877, 32 , 3.37. 

3. U. S P. 1271.392, 127139.3. 1918. F. P. 42.3417. E. P. 110041, 
1916; abst. C. A. 1918, 12 , 410, 98.3; J. S. C. 1. 1917, 36 , 1 18.5; 1918, 37 , .5.55- A. 
Si-e also A. Vosmayer, Chem. Weekblad, 1920, 17 , 36; abst. Chera Zentr. 
1920, 91 , II. 646. 

4. Rcr. 1894, 27 , .3314; abst. J. C. S. 189.5, 68 , i, 148. 

5. U. S. P. 10.39858, ia39859. 1912; abst. J. S. C. I. 1912, 31 , 1042. 
1). R. P. 2.37786. 

.6. Chem. Ztg. 1907, 31 , 143; abst. Wag. Jahr 1907, 53 , II, .553. 

7. F. P. 47,3603, 448,330. vSwiss P. 64241, 1912; abst. Kunst. 1913, 3 , 
217. Hung. P. Appl. ,3460; abst Chem. Ztg. 1913, 37 , 818. 

8. U. S. P. 1107003, 1197316, 1273967. K. P. 20986, 1912. 

9. Her. 191.3, 46 , 110; abst. J. S. C. I. 1913, 32 , 189. 

10. U. S. P. 1061346, 10678,55, 1067856, 1080188, 1126926, 11.35340, 
1218146. 

11. Elec. World, 1911, 57 , 6.32; abst. C. A. 1911, 5 , 1875. 

12. E. P. 11.581, 1913. D. R. P. 271898, 1913; abst. C. A. 1914, 8 , 
2466. 

13. U. S. P. 10950,58, 1914. E. P. 26182, 1912; abst. J. S. C. I. 1913, 
32 , 2.53; 1914, 33 , 605. Farb. Ztg. 1919, 23 , 307; abst. C. A. 1919, 13 , 21,38; 
J. S. C. I 1920, 39 , 342-A. 

14. Her. 1893, 26 , 85; abst. J. C. vS. 1892, 62 , i, 222. 

15. E. P. 2682. 1906, 29907, 1910; abst. J. vS. C. I. 1906, 25 , 1067; 1911, 
30 , 982. 

16. li. P. 11886, 1913. Commutator bars of Bakelite, Condensitc or 
V'uleabeston. 

J7. I). R. P. 317267, 1918; abst. J. S. C. I. 1920, 39 , 377-A. 

18. Iv. P. 142806. 1920. 

19. Can. P. 18764,5, 188609, 1920. 

20. I). R. P. 310783. 1918; abst. J. sS. C. I. 1920. 39 , 273-A. 

21. Chem Weekblad, 1920. 17 , 2; abst. C. A. 1920, 14 , 1119. 

22. U. S. P. 1326,579, 1919; abst. J. S. C. I. 1920, 39 , 166-A. 

23. D. R. P. 318,509. 1914; abst. J. S. C. I. 1920, 39 , 445-A. 

24. U. S. P. 13,3(M44. 1920; abst. J. S. C. I. 1920, 39 , 272-A. 

25. E. P. 1.38061, 139147, 1919; abst. C. A. 1920, 14 , 1762, 1877; Chera. 

Met. hmg. 1920, 23 , 35. 

26. J. Ind. iCng. Chem. 1920, 12 , 549; abst. C. A. 1920, 14 , 2268. 

27. U. S. P. 1.3273,32, 1920; abst. C. A. 1920, 14 , 862. t 

28. Can. P. 184033, 1918; 194081, 1919. E. P. 132229; abst. C. A. 
1920. 14 , 360. 
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‘The Diamond State Fibre Co.,* C. Moiireu,* R. Maiincsmiinn,' 
M. Melamid,^ J. Steurer,* L. Richardson,® 0. Ruff and P. Prac 
torius,’ M. Ragg,* W. Robinson-B^idley, A. Weller iuid K. 
Dulcken,* F. Robinson,*® L. Stange,** F. Sperr, Jr.,*^ M. VVieland,’* 
A. Wells and Ellis-Foster Co.,*® and 11. Dunham.*^ 

Celloidin and the Development of the Cellulose Nitrates 
in Microscopy. In those biological .investigations involving 
the study of the minute structure of organisms, it becomes neces- 
sary to obtain the same in very thin sections as a j)reliminarv 
to their microscopical examination. Unless the tissue is un- 
usually cohesive portions oi tla more delicate members are 
likely either to fall out of the .sections or become distorted during 
the subsequent sectioning operation, and hence valueless. Rest 
results, therefore, are to be obtained by imlx^lding the sjxcimen 
in a substance which thoroughly infiltrates the tissues and holds 
the various parts in proper relative proportions, even in the 
most delicate and fragile tissues. 

The two substances in present u.se for this pur|>osc are collo- 
dion and paraffin, the collodion method of imbedding being 
brought to the notice of histologists by Duval in 1S79,*® although 
SchielTerdecker first recommended celloidin. *’ The firm of Iv. 

1. U S. P. 1200292, 1918, abst J. S C I 1918. 37, 709 -A See also 
r. S P. 12:i(>400, 1917, at).st. J. S. C 1. 1917, 3$, 1092 
2 K P UI0r>8, 1920; abst C A 1920,14.2270 

3. Dan. P. 24097, 1919. abst. C A 1920, 14, 1227 

4. E P. 133712, 133713, 137292, 13729,3. 1.37912. 1919. abst C A. 
1920, U, 852, 14.50, 1451. 

5 Can P. 193235, 1920 
0 r. S. P. 1342067; abst. C A 1920, 14, 2244 
7. D. R P. 303920, 1917; abst. J. .S C I 1920, 39, 220 A 
8 Farben-Ztg. 1919, 25, 10, 01, 105, 14.5. abst. Chem Zeiitr. 1920, 91, 
II, 15, J. S. C. I. 1920, 39, 27.3-^; C A 1920, 14, 042. 

9. E. P 134.50:3. 134.504, 134.505; V. S P. 1,3.3] 127, abst C. A 1920, 
14, 807. 1190, J. S C. I 1920, 29, 14-A. 35 A 

10. E P. i:36298. 1920; abst. C. A. 1920, 14, 1196, J. S. C. I. 1920, 39, 
164-A. Cf. E. P. 8875, 1905; 2122, 1908, 1(M887: abst. C. A. 1917, 11, 2142 

11. r. S. P. 865807. 1907. 

12. Can. P. 184890. 

13. E. P. 137502, 1919; ab.st, C. A 1920. 14, 1208. 

14. U. vS. P. 1332860, 1920; abst. C. A. 1920, 14, 1198, J. S. C. I. 1920, 
39, 340-A. 

15. U. S. P. 1324649, 1919; abst J S. C I 1920, 19, 164-A. 

16. Jour, de PAnat. 1879, 15, 195; Zts. wiss. Mikr. 1888, 5, 503; 18111, t, 
254. Jour. Roy. Micr. Soc. 1879, (2), 2, 460. 

• 17. Arch. f. Anat. u. Phys. 1882, 1, 199; Zts. mss. Mikr. 1884, 1, 225; 

1888, 5, 505. Cf. Ztj. wiss. Mikr. 1884, 1, 439, and Schallibaura, 1885, 2, 
522. Merkel, Arch, f, Mikr. Anat. 1883, 22, 689. Gage, Med. Student, 
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vScherin^ in 1877 patented a purified cellulose nitrate under the 
name “celloidin" and intended especially for microscopic work.^ 
The “colloxylin” of J. Biepert introduced to microscopic tech- 
nique in 1883,2 and the “photoxylin" of Krysinski* are similar. 

' ‘Microcotton,” “histocotton,” “embedding cotton” and the 
“liistoloid” of the Celluloid Co. are other names for a similar 
product. 

The use of the cellulose nitrates in microscopy is comprized 
in three .series of operations, i. e., preparation of the object for 
imbedding by gradual dehydration; the imbedding or impregna- 
tion methods; and the subsequent .treatment of the thoroughly 
infiltrated pieces.'* Imbedding in celloidin is particularly appli- 

14. N. Mason, Amer Naturalist, 1880, 825. E. Mark, Amer. Nat. 
188.5, 19, 020; Jour. Roy Micr Soc 1885, (2), 5, 908. 

1. U. vS. P 2998.57. 1884; K. P 4771, 1877; D. R. P. 4010, 1878:abst. 
Chcm. Centr 1879, .592; abst. Chem Centr. 1872, 43, 64. See also D. R. P. 
2000, 1870. Chcm Centr. 187;i, .350; 187.3, 541; Deut. Ind. Ztg. 1873, 206; 
Hrfind. 1879, 6, 91; Dingl. Poly. 1879, 232, 192; 231, 94; Ber. 1879. 12, 310; 
vSchering’s Mitthcil 1873, 5; Poly Centr. 1873, 39, 862; Deut. Industrieztg. 
187,3. 200; 1879, 18; Chcm. Ind. 1878, 308; 1879, 85; Wag. Jahr. 1879, 420; 
Pharm. Handelsbl 187.S, 2.57; Amcr. J. Pharm. 1879, SI, 151; Chem. Tech. 
Repert. 1873, 12, I. 127; 1879, IS. 12,32; Phot. Mag 1891, 28, 13; see also 
Schulx:rg, Zts. wiss Mikr. 1913, M, 500; Aubertin, Zts. wiss. Mikr. 1898, 
IS, 209. Jordan, Zts wiss. Mikr. 1898, 15, 53. Meyeis, Zts. wiss. Mikr. 
190,3, 20, 00. vStcpanow, Zts wiss Mikr. 1900, 17, 180; 1902, 19, 1,53. Borst, 
Zts. wiss Mikr. 19(M. 21, 2,38. Amat. Phot. 1891, 13, ,367. Zts. wiss. 
Mikr 1880, 3. 480, 1888, 5, 4,5, ,50.5, 52,3; 1898, 15, 50; 1902, 19, ,344. Phot. 
Mitth. 1898, 35, 214. R. Liesegang, "Photographische Chemic," 1898, 153. 
C. Lcapcr, “Materia Photographica,” 1891, 141. P. Hanneke, “Celloidin- 
pupicr,” 1897, 4, 14; A. Guerronnan, “ Dictioimaire Synonyraique,” 1895, 
32. G. Emmerich, “Lexicon fuer Photographic u. Reproductions Technik,” 
1910, 805. J. Wright, “Pathological Technique," 1915. Compare also A. 
Plowman, Zts. wiss. Zool. 1905, 78, 5.52; abst. Jour. Roy. Micr. Soc. 1905, 262. 

2. Russ. Zts Pharm. 188,3, 22, 4; abst. Jahr. Chem. 1883, 1779. Ex- 

amined by E. Johannason, Russ. Zts. Pharm. 1883, 22, 65. Zts. wiss. Mikr. 
1900, 17, 450. For the colloxylin of Tschemischoff, see Zts. wiss. Mikr. 
1902, 19, 244. ( 

,3. Virchow’s Arch. f. path. Anat. u. Hist. 1887, 188, 217; The Micro- 
scofJe, 1888, 8 , 18,3; Therap. Gaz. 1888, .380; Pharm. Centr. 1888, 9, 284; Zts. 
wiss. Mikr. 1892, 9, 47; Amer. Jour. Pharm. 1888, 225; Proc. Amer. Pharm. 
Assoc. 38, 239, 519; London Lancet, 1887, 1, 1253; Brit. Med. Jour. 1888, i, 
5,55. See Zts. wiss. Mikr. 1894, H, 348; 1896, IS, 470, 483;. 1902, 19, 489; 
1900, 23, 312; 1912, 29, 581. Jour. Roy. Micr. Soc. 1888, (2), I, 834. W. 
Busse, Zts. wiss. Mikr. 1892, 9, 47. B. de Vecchi, Zts. wiss. Mikr. 1906, % 
ai2; 1997, J4, 1.51; Jour. Roy. Micr. Soc. 1907, 109; Chem. Zentr. 1907, 71, 
I, 190. P. Mitrophanow, Arch. Zool. Exper. 1895, 3, 617; Jour. Roy. Micr. 
Soc. 1896, 259. 0. Rosenthal, Therap. Monats. 1888, u, 172. W. Rosen- 
thal, Therap. Monats. It, No. 4; Monats. prakt. Dermat. 7, 541 ; Jahr. Chem, 
1888, 2725. E. von Wahl, Petrograd Med. Wochschr. 1877, 4, 163. G., 
Behringer, Amer. Jour. Pharm. 18^, 225; Chem. Centr. 1888, 982; Jahr. 
Chem. 1888, 2725; Pharm. Post. 21, 346. 

4. S. Apathy, J. Roy. Micr. Soc. 1890, (2), 113, 114, 164. Bellarmhiow, 
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cable to those tissues which readily fall to piea's when in the form 
of sections, and many and clever are the methods whicli have been 
devized.* The next step is the orientation or fixation of the 

object in a certain position preliminary to sectioning, or the 

Anat. Anzeig. 1888, 3, 050; J. Roy Micr .Soc. 1880, (2), 151 C. IRxlcckcr, 
Zts. wiss. Mikr. 1905, 22 , 190; 1908, 25 , 21; J. Roy Micr. S<k 190,'), 704, 
1908, 774. W. Busscc, Zts wiss. Mikr. 1892-1893, 5 , 49. W. Canfield, 

Microscope. 1887. 7 , 99; J. Roy. Micr. Soc. 1887, (2). 7 , 080. A. Rlsching, 

Zts. wiss. Mikr 1893, 10, 443; J. Roy Micr Soc 1894 , 404 P. Kish, J. 
Appl Micr. 181t9, 2 , 322, J Roy Mkt. Soc 1899, 448. M. Thomas. Proc 
Anier Soc. Micr 1890, 12 , 123, J. Roy Micr. Sm' 1891, 423. I’hot. Mug. 
1891, 28 , 13. 

1. K. Ahy, Microscoiw, 1891, 11 , .58, J Roy Micr. Soc* 1891, 424. 
N Anitschow, Zts wiss Mikr 11*10. k., 07, abst J Rov. Micr. Soc. 1910, 
787. S Apathy, Zts wiss. Mikr. 1889. 8, 301; J. Roy Micr vSck* 1890. 2.5,3; 
also Zts. wiss Mikr 1889,6,184.] Roy. Micr Sck* 1880, 113 HOdt'cker, 
Zts wiss Mikr 1909, 26 , 2(K); 1911. 28 , 1.58 W Hussc, Zts. wiss. Mikr, 
1891, 8 , 1.88. 402, 492, 1892, 8 , 402; Bot Cciitr. 1892. 51 , 292 W. Canfield. 
.Microscope, 1887, 7 , 99, J. Roy. Micr Sck* 1887, 080 Dantsc'hakoff, Zts, 
wiss. Mikr 1909, 26 , 137. M. Duval, J de Microgr 1888, 12 , 220; J, Roy. 
Micr. 1888, (2), 007. A. v Elsclinig, Zts wiss Mikr 189.3, 10, 443, J. Roy 

Micr, S(K. 1894 , 404 A Hyclt*slicimer, Amer Nat 1892. 26 , .3.54; J. Roy. 

.Micr Soc. 1892, .50.3. Field-Martin, Zts wiss Mikr. 1894, 11 , 0 von 
Flechteii, Zts wiss Mikr. 1903, 20 , 490 A Klorniaii, Zts wiss Mikr. 

1889,6, 1.84, J Roy Micr Soc 1890, (2), 113; Zts wiss Mikr. 1889, 6,?101 

(f Freeborn, Amer Mon Micr J 1884,5,127,] Roy Micr Sck* 1884,(2), 
4 , 822 Gage, ] Micr and Nat vSci 1892, 11 , 192. Hanilyn- Harris, ]. Roy. 
Micr. Soc. 190.3, 2.38, .377 ]. Heller, Ber Klin Wocheiischrift, Ajiril 24, 

1899. Zts wiss Mikr 1899,16,3.53. K(K*h. Zts wiss Mikr. 189.3,10, 118. 
0 , Karop, ]. Q Micr. Club 1894, 1 , .327, ] Roy. Micr. vSoc. 1884, (2), 4 , 
.313, 314. Latteaux "Manuel dc Technique Microscopique Kd. I," 230; II 
Ivd. 203; see also ] Roy. Micr Soc 188.3, (2), 2, 734. C. Miller, Zts wis.s, 
Mikr. 19a3, 20 , 298. ] Appl. Micr 19tt3, 6 , 22.^>3; Arch. Mikr Anat 190,3, 
62 , 307, ] Roy Mikr Soc. 190.3, 770 C Minot, Amer. Nat. 188.5, 19 , 828; 
J. Roy. Micr Soc 1880, (2), 6 , U>4. F Muller, Centr Allgm. Pathol, and 
Pathol. Anat. 11HX3. 14 , 071; ] Roy Micr Soc 1902, 709. 1. Neumayer, 
Zts. wi.ss. Mikr. 1908, 25 , 38, ]. Roy. xMikr. Soc 1908, 057. A. Plowman, 

Zts. wi.ss. Mikr. 1904, 21 , 388 Pokrowski, Mediz Oliosrenie, May 19(X); 

Zts. wiss Mikr. 1900, 17 , 331; ]. Roy. Micr Soc 1901, 213. H. Richter, 

Zts wi.ss. Mikr. 1913, 29 , .528; abst. ]our. Roy. Micr. Soc 1913, 427. Rudnew, 
Zts. wiss Mikr. 1907, 24 , 24:9 v. Schwamman, Zts. wiss. Mikr. 1897, 14 , 

207. S.sobolew, Zts wiss Mikr. 1908. 25 , 410. K. Stepanow, Zts. wiss. 

Micr. 1900, 17 , 185, 449; 1902, 19 , 152; ] Roy. Micr. Soc. 1900, 728. ’’H. 
Summers, J, Roy. Micro, and Nat. Sci. 1892, 11 , 192. K. v. Tcllyesniczky, 
Arch. Mikr. Anat. 1900. 4 , 54; Anat. Anzeig. 19(44, S, 182; ]. Roy. Micr. Soc. 
1904, 723. Tschemischoff. Zts. wiss. Mikr. 1900, l7, 449. Uiina, Zts wiss. 
Mikr. 1901, 10 , 32. A. Weber, Zts. wiss. Mikr. 1912, 20 , 180; abst. Jour. 
Roy. Micr. Soc 1913, 108. Wintersteiner, Zts. wiss. Mikr. 1893, 10 , 310. 
Wolff, Zts wiss. Mikr. 1899, 10 , 427. Sec also Am. Mon. Micr. ]. 1886, 7 , 
229; J. Mkr. and Nat. Sci. 1892, 11 , 135; J. Anal, and Physiol. 1886, 20 , 
307; J. Micro. Nat. Sciences. 1887, 6 , 241; ]. Anat. and Physiol. Oct. 1884; 
]. Roy. Mikr. Soc. 1887, 7 , 175; Zts. wiss. Mikr. 1886, 2, >37; Zts. wiss. Mikr. 
,1886, S, 77, 174; 1887, 4 , 247; 1889, 6 , 164, 184, 301; 1891, t, 254; 1892, 0, 
49. 462; 1893, 10 , 74, 77, 235; 1893, 10 , 74, 76, 77, 118, m, 316, 443, 474, 
520; 1896, IS, 469; 1905, 22, 190, 415; 1909. 21, 182; 1912, 20, 457. 509. S. 
von M^vecaiy, E- P. 2723H3. 1910. 
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arrangement of a series of specimens in a predetermined manner 
in reference to each other. ‘ After hardening the celloidin,* 
cutting,^ preferably with th^ microtome, clearing^ and mounting® 

1. The folIowinK methods are representative: Alexander, Zts. wiss. 
Micr. 1896, 13, 10; J. Roy. Micr. Soc. 1896, 477. Apathy, Zts. wiss. Mikr. 
1888, S, 47. Denne, J. Appl. Mikr. 1902, 3, 888. Dantschakoff, Zts. wiss. 
Mikr. 1909, 26, 184, 637. Eyclesheimer, Amcr. Nat. 1892, 26, 354; J. Roy. 
Micr. Soc. 1892, 563. Field-Martin, Zts. wiss. Mikr 1894, 11, 11; i896, 12, 
364. Hoffmann, Zts. wi.ss. Mikr. 1899, 15, 312; 1901, 17, 44.3. Maxinow, 
Zts. wiss. Mikr. 1909, 26, 184, 537. F. Muller, Centr. Allgm. Path, u, path. 
Anat. 1903, 14, 671; J. Roy. Micr. Soc. 1903, 769. Neumayer, Zts. wiss. 
Mikr. 1907, 24, 142. Patten, Zts. wiss. Mikr. 1894, 11, 13. Rubaschkin, 
Zts. wiss. Mikr. 1909, 26, 183, 536. Stadcrini, Zts. wiss, Mikr. 1909, 26, 634. 
vSuzuki, Zts. wiss. Mikr. 1909, 26, 183. C. Thurston, J. Appl. Micr. June 
1900. Wilson, Zts. wiss. Mikr. 1900, 17, 169. Woodworth, Bull. Mus. 
Comp. Zool. 1893, 25, 45. “Italian Method,” Zts. wiss. Mikr. 1909, 26, 634. 

2. S. Apathy, Zts. wiss. Mikr. 1888, 5, 45; Jour. Micr. Soc. 1888, (2), 
836. Kassling and Borrmann, Zts. wiss. Mikr. 1898, 15, 433. S. Gage, 
Med. Student, 1883, i, 14; Jour. Roy. Micr. Soc. 1884, (2), 4, 6.54. Petersen, 
Zts. wiss. Mikr. 1903, 20, 302. H. vSuramers, J. Micr. and Nat. Sci. 1895, 14, 
106. Sec also Zts. wiss. Mikr. 1901, 18, 32; 1902, 10, 356; 1910, 27, 236. 

3. As by the methods of Anitschkow, Zts. wiss. Mikr. 1910, 27, 67. 
Apathy, Zts. wiss. Mikr. 1888, 5, 45; Mitth. Zool. Sta. Neapel, 1897, 12, 372. 
R. Borrmann, Zts. wiss. Mikr. 1899, 15, 4.33; J. Roy. Micr. Soc, 1899, 457. 
D. Cristina, Zts. wiss. Mikr. 1905, 22, 90. Dimmer, Zts. wiss. Mikr. 1899, 
16, 44. Friedmann, Zts. wiss. Mikr. 1901, 18, 14. Fromme, Zts. wiss. Mikr. 
1896, 13, 6. P. Hickey, J. Appl. Mic. 1900, 3, 994. F. Hochstetter, Anat. 
Anzeig, 1886, 51; J. Roy. Micr. Soc. 1888, 169. Maximow, Zts. wiss. Mikr. 
1910, 27, 385. Mainer, Zts. wiss. Mikr. 1910, 27, 385. Olt, Zts wiss. Mikr. 
1906, 23, 324. Richter, Zts. wiss. Mikr. 1912, 20, 528. Rubaschkin, Zts. 
wiss. Mikr. 1907, 24, 429, Schaffer, Zts. wiss. Mikr. 1896, 13, 6. Staderini, 
Zts. wiss. Mikr. 1893, 10, 474. Strasser, Zts. wiss. Mikr. 1910, 27, 342. J. 
Streiff, Arch. f. Mikr. Anat. u. Kntwick, 1900, 56, 940; J. Roy. Mikr. vSoc. 
1900, 730; Zts. wiss. Mikr. 1901, 18, 299. Tandler, Zts. wiss. Mikr. 1897, 
14, 36, V. Tellyesniczky, Zts. wiss. Mikr. 1905, 22, 137. See also Zts. wiss. 
Mikr. 1886, 2, 80; 1886, 3, 175; 1887, 4, 481, 482; 1892, 0, 462; 1894, U, 208, 
346; 1895, 12, 159; 1908, 17, 6; 1902, 10, 151, 159, 333; 1903, 20, 288. 

4. Among the clearing agents used may be mentioned oils of origanum 
(J. van. Gieson, Amer. Mon. Micr. J. 1887, 8 , 49; J. Roy. Micr. Soc. 1887, 
(2), 7, 519): cedarwood (Jordan, Zts. wiss. Mikr. 1900, 17, 191): clove 
(Suchannek, Zts. wiss. Mikr. 1890, 7, 156; J, Micr. and Nat. Sciences, 1892, 
il, 192): white thyme (Minot, Zts. wiss. Mikr. 1886, 3, 175. Fish, Proc. 
Amcy. Micr. Soc. 1893; W. Busse, Zts. wiss. Mikr. 1892, 0, 49. Weigert, Zts. 
wis,s’ Mikr. 1886, 3. 480); bergamot (Eyclesheimer, Am. Nat. 1892, 26, 
354; J. Roy. Mikr. Soc. 1892, 565); aniline (Van Gieson, Am. Mon. Mic. J. 
1887, 49; J. Roy. Mikr. Soc. 1887, 519); cajeput (Carnoy and Lebrun, 
Cellule 1897, 13, 71); anethol (Stepanow, Zts. wiss. Mikr. 1900. 17, 187); 
castor oil (Strasser, Zts. wiss. Mikr. 1901; Zts. wiss. Mikr. 1902, 19, 344; 
18, 33); phenol (Bergonzini, Lo Spallanzani, 1883, 196; J. Roy. Micr. Soc. 

1886, (2), 5, 559. C. Weigert, Zts. wiss. Mikr. 1886, 3, 480, 481 ; J. Roy. Micr. 

1887, (2), 7, 519); ethereal mastic (Heider, Zts. wiss. Mikr. 1892, 8, 509); 
and albumen glycerin (D. Cristina, Zts. wiss. Mikr. 1904, 22, 99; J. Roy. 
Micr. Soc. 1905, 77^. 

6. R. Borrmann, Zts. wiss. Mikr. 1899, 15, 433; J. Roy. Micr. Soc. t 
1899, 467; Centr. Bakt. and Par. 1899, 25, 555. A. Fitting, Arch, de Biol. 
1885, 6, 116. Gage and Meyers, Zts. wiss. Mikr. 1903, 20, 67, Herricke, 
Zts. wiss. Mikr. 1904, 21, 519. O. Jelinek, Zts. wiss. Mikr. 1894, 11, 237; 
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. the specimen is then ready for detailed inicrosa)pical examination. 
In tlie "newer” celloidin metluxl introduced by K. Meyer, ^ 
and improved by Bumpus,* the specimen is s(mke<l in glycerol 
for 24 hours before cutting, after having l)ccn cleared with oil 
of thyme. Often it lx‘C'omcs desirable to combine the advan- 
tages which infiltration in celloidin and paraffin offer, and metliods 
of combining both have been devized.' In obtaining serial 
sections by celloidin impregnation, the albumen method,^ Ixr- 
gamot oil method^ or ether method® is usually applied. 

The collodionization of sections, or the treatment whereby 

J. Roy. Micr. Soc. 7r),3. Centr. AllK’in Pathol, u Pathol. 

Anat. 190.1, 14, 071, J Roy. Micr .^oc 19(W, 709 H. Jlunimcrs. Amcr 
Month. Micro J. 1S,S7. 7, 7.3, 7As. wiss Mikr. IHSS, 5, .'>04: scm* also 1SH7, 4, 
482,48.3. K Streeter,] Appl Micr 1902,5,1970,] Roy. Micr S<x' 1902, 
71.'); Compt rend. Soc. Hiol de Paris. 1902, 54, 4.')7. ] StreilT, Arch. Mikr. 
Anat. and Ivntwickl 1900, 56, 940; J. Roy Micr. S<x- 19(K). 7.30 See also 
Zls. wiss Mikr. 1889, 6, 1.32; 1894. 11, 2.37; 1912. 29, .381, 1904, 21, 24.3 

1. K. Meyer, Bioi. Centr. 1890, 10, .308 

2. Bumpus, Am. Naturalist, 1.892, 26, 80, sec (»age, Trans. Am Micr 
Soc. 1896, 17, 301; Pish, Proc Am Micr. Srx* 189.3, 179 

.3. Apathy, Zts wiss Mikr. 1910, 27, .391. A. Breckner, Zts. wiss 
Micr. 1908, 25, 29. 421 , ] Roy. Mikr Soc 1908, 77.3, U. Dahlgrin. ] Appl 
Microscopy. 1898, 1, 97; ]. Roy. Micr. .Sex' 1898, 489. Pield-Martin, ]. 
Micr and Nat. Sci. 1894, 13, 428; Amer Nat 1.894. 28, 720. ('.iacotnini, 
Gazzetta dcllc Cliniche, Nov. 18a3: Zts wks Mikr. 188.3. 5.31 Gough, Zts 
wiss. Mikr. 1902, 19, 209 Henking, Zts. wiss. Mikr. 1880, 3, 478. ide. La 
Cellule. 1891, 7, .347; 1892, 8, 114 Kultschilzsky, Zts. wiss Mikr. 1887, 4, 
48; ]. Roy. Micr. vSoc 1887, (2), 7, 84.3. J. Ryder, Queens. Micr. Bull. 1887, 
4.3; J. Roy. Micr. Soc 1888. (2), 512. C. Thurston, ]. Appl, Microscopy, 
]unc 1900. Sec also ]. Micro, and Nat. vSei. 1892, 11 192, Zts. wiss. Mikr. 
1892, 9, 11. 340; 1896, 13, 4.37; 1900, 17, 194; 19(M, 21, 212, 1911, 28, 221, 
222 . 

4. Apathy, Mitth. Zool. vStat Neapel, 1887, 7, 742; ]. Roy. M>cr Soc 
1888, 671, 836, Zts wiss. Mikr. 1888, 5, 45; Mikroteknik, p. 127. Argutinsky, 
Zts. wiss. Mikr. 1900, 17, .37; Arch. Mikr. Anat and Ivntwick, 1900, 55. 41.3; 
J. Roy. Micr Soc. 1900, 4a3 G. Aubertin, Anat. Anzeig. 1897, 13, 90, 
J. Roy, Micr. Soc. 1.S97, 174. D. Cristina, Zts. wiss Mikr, 1904, 22, 99; ]. 
Roy. Micr. Soc. 190.3, 774, Zt| wiss. Mikr. 1901, 25,32; J. Roy. Micr. Soc. 
1902, 658. F. Dimmer, Zts. wiss. Mikr 1899, 16, 44; abst, ]. Roy. Micr. 
vSoc. 189tl, 448. P. Hickey, ]. Applied Micr. 1900, 3, 994, 995; J. Roy. Micr. 
Soc. 1901, 213. Jordan, Zts. wks. Mikr. 1898, 15, 54. J Kingsley, J. Appl. 
Micr. 1899, 2, 325; J. Roy. Micr. Soc. 1899, 448 W. Rubaschkin, Anat. 
Anzeig. 1907, 31, 30; J. Roy. Micr. Soc. 1907, 633. J. Tandler, Zts. wiss. 
Mikr. 1897, 14, 36; ]. Roy. Micr. Soc. 1897, 447; Centr. Bakt. u. Par. 1897, 
21, 901; J. Roy. Micr. Soc. 1897, 447. 

5. G. Aubertin, Anat. Anzeig. 1897, U, 90; J, Roy. Micr. Soc. 1897, 
174. Brazzola, Zts. wiss. Mikr, 1909, 26, 534. W. Dantschakoff, Zts. wiss. 
Mikr. 1900, 25, 32; J. Roy. Micr. Soc. 1908, 668. Carazzi, Zts. wiss. Mikr. 
1909, 26, 533. I. Kubo, Archiv. Mikrosk. Anal. u. Entwickl. 1907, 76. 173; 
J. Roy. Micr. Soc. 1907, 496. Rubaschkin, Zts. wls.s. Mikr. 1908, 25, 33. 

Weigert, Zts. wiss. Mikr. 1885, % 490; J. Roy. Micr, Soc. 1886, 349. 

6. H. Bumpus, J. Micr. and Nat. Sci. 1892, 11, 262; Amcr, Naturalist, 
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certain structures are strengthened with celloidin, which otlier 
wise are so brittle by nature as to be prone to crumble and dis 
integrate when submitted to the usual microscopical method 
preparatory to study, have been developed by Henking,* Rabl, 
Heider,* C. Regaud^ and others.^ Celloidin plays an important 
part in the formation of injection masses for the penetration oi 
blood vessels and the capillaries, the viscosity and elasticit) 
of the nitrocellulose protecting them from injury during the 
injection process.® 

Celloidin or Collodion Sacs. Although Morpurgo and 
Tirelli^ made some use of them three years previously, collodion 
sacs were first widely known through the researches of Met- 
schnikoff, Roux, and Salambeni® during their investigations on 
the spirillum of Asiatic cholera, published in 1S9(). Nocard and 
Roux® in their investigations of the cause of pleuro-pneumonia 

IS92, 26, SO; J. Roy Micr Hoe. 1S92, 4iiH Rlocliinun, Zts wiss, Mikr. 
1897, 189. Strasscr. Zts. wiss Mikr. \m\, 3, ;U0, 1889, 6, ir>4; 1890, 7, 
290, m; 1892, 6, 8; IWlf). 12, 1.54; 1897, 14, 129; 1903. IS, 33.3, .337. .Schalli- 
baum, Arch. f. Mikr. Anat. 188.3, ,50,5. Rabl, Zts wi.ss Mikr. 1894, 11, 179 
Kicfd-Martin, Bull. Hoc. Zool. Krance, 1894, 48 Gallcmacrts, Bull. S<x.*. 
Beige (le Micr 1889, IS, .50. Wintersteincr, Zts wiss Mikr. 1893, 10, 310 
Giacomiiii, Gaz del Cliiiische, Nov 188,5, Zts wiss. Mikr. 188.5, 2, ,531 
Obregia, Neurol Centr. 1890, S, 20,5. Gulland, J Path. I'eb 1893 C. 
Weigert, Zts. wiss Mikr 188,5, 2, 490; J. Roy. Micr 1880, (2), 6, 349 See 
also Zts, wiss Mikr. 1888, $, 300; 1910, 27, 04 A Yurisch, Zts wiss Mikr 

1910, 27, 03; ab.st. J. Roy. Micr. Hoc. 1910, 782. For collodion casts of fossil 
ferns see A. Nathorst. Arch. Bot. 1908, 7, No 4; abst J. Roy Micr. vSoc., 
1909, 08. For celloidin decalcification, refer to C. Bodecker, Zts wiss Mikr 
1911,26, 1.58;abst.I. Roy. Mikr. vSoc. 1911,820. 

1. Heiiking, Zts. wiss. Mikr. 1880, 3, 478. 

2. Rabl, Zts. wiss. Mikr. 1894, 11, 170; sec also Lendenfeld, Zts wiss 
Mikr. 1901,16, 18. 

3. Heider, Zts. wi.ss. Mikr. 1892, 6 , ,509. See also A. Plowman, Zts. 
wiss. Zool. 190,5, 76, 552; J. Roy. Micr. Soc. 190.5, 202. 

4. Zts. wi.ss. Mikr. 1904, 21, 23; J. Roy. Micr Hoc 190,5, ,589 C 
Bodecker, Zts. wiss. Mikr. 1905, 22, 190; 19^08, 2S, 21; J Roy Micr. Soc 
1905, 704; 1908, 774. 

.* 5. Zts. wiss. Mikr. 1885, 2, 532; 1892, 9, 9; 1894, U, ,503. Compare 
M. boyez, Compt. rend. Soc. Biol. 1910, €9, 311; abst. J. Roy. Micr. vSoc. 

1911, 119. J. Nageottc, Compt. rend. Soc. Biol. 1910, 6 $, .517; abst. J. Roy. 
Micr. Soc. 1911, 119. 

6. For the treatment of celloidin in orcein preparations see H. Jordan, 
Zts. wiss. Mikr. 1898, 1$, 53; J. Roy. Micr. Soc. 1898, 600. P. Schieffer- 
dccker, J. Roy. Micr. Soc. 1897, 176; Zts, wiss. Mikr. 1896, 13, 302. Cf. 
L. Neumayer, Zts. wiss. Mikr. 1914, 27, 2,34; abst. J. Roy. Micr. Soc. 1911, 
121 . 

7. Arch, ital biol. 1893, 16, 187. 

8. “Toxine et Antitoxine Cholcrique,” Ann. dc I’Inst. Pasteur, 1896, 
10,261. 

9. Ann. de Plnst. Pasteur, 1898, 12, 240. 
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. in cattk, followed by Vincent,* Nocard,* F. No\ 7 ,* C. Gorsline,* 
Crendiroupoulis and Ruffer,^ C. Grubbs and H. Francis,® Rodet 
and Gruechoff,^ I^vy,* Grenet and vSalembcni,® HerzberK,’® 
Steinhardt,’* Maddoz,** K. Kellcnnant** E. Fonard** and vS. Bij;c- 
!ow,*‘ alone and with A. Geraberling’® are among those who have 
successfully utilized cellulose nitrate sacs in investigating the 
phenomena of dialysis either bacteriologically or for pure physico' 
chemical work. F. Novy** has devizoil a practical metluxl for 
manufacturing these sacs, which process, published by J. McRae 
in 1901,** has been amplified by the methods of N. Harris,** W. 
Frost,*® W. Harvey,** and others.** At the present time the growth 
of cultures in collodion sacs iti the peritoneal cavities of animals 
has Ijecome a common procedure in bacteriological investigations 
in which it is desired that the ailtnre in its growth shall be raise<l 
to a predetermined virulence through the action of the nutrient 

1. Ann. de I’lnst. Pasteur, 1808, 12, 787. 

2. Ann. de I’lnst. Pasteur, IHIIH, 12, 504. 

3. “Ivaboratory Work for Bacteriology," iHli'.l, 41)0 

4. ‘’On the preparation and use of Collodion Sac.s,” Conlribulioiis to 

Medical Research, 1903, 390 , 

5. Compt. rend. Soc. Biol. 1900, 52, IKK); Bril. Med J 1900, 2, 1305; 
al)st. J. Roy. Micr. Soc. 1901, 98. 

6. Bull. 7, Hygienic Lab U. v8. Marine Hospital vSeiviee, Mav 1902. 

7. Compt. rend. Soc. Biol. 1900, 52, 965. 

8. J. Infect. Dis 1905, 201-248. 

9. Chem. Ztg. 1911, 35, 452; abst. C. A. 1912, S, 3139. 

10. Mitth. Versuch. 11, 25. 

11. J. Infect. Di.s 7, No. 5. 675; abst C. A. 191 1 . 5, 1 1 5 

12. J. Roy. Micr. Soc. 1884, (2), 4, 1002 

13. Centr. Bakt. Para.sitcnk, II Abt 34, .")6: abst C A 1912, 6, 1759 

14. Bull. Assoc Chim. Suer. 1911, 2S, 756, sec also C. A 1911, 5, 2011. 

15. J. A. C. vS. 1907, 29, 1675. 

10. J. A. C. S. 1907, 29, 1570. 

17. J. A. C. vS. 1907, 29, 1578. 

18. J. Hxper. Med. 1901, 6, 635. 

19. Centr. f. Bakt. 1902*3J^ 74; Bull Johns Hopkins Hosp 1902, 13, 
112; abst. J. Roy. Micr. Soc. 1902, .502. 

20. Centr. f Bakt. 1903, 34, 733; Brit. Med J. 1903, 2, 313; abs^. J. 
Roy. Micr. Soc. 1903, 776. 

21. Centr. f. Bakt. 1908, 45, 285; abst J Roy. Micr. Soc 1908, 391. 
See also K. Kellerman, J. Appl. Micr. 1902, 5, 2038; abst. J. Roy. Micr. 
Soc. 1903, 112. 

22. L. Feval, U. S. P. 706541, 1902, abst J. S C 1. 1902, 21, 11.50; tJ. S. 
P.769978, 1004. J. Maggi, K. P. 3770, 1890. Ver. Gelatine Gelatoidfolien& 
Flittcrfabrikcn Akt., E. P. 11599, 1900. Soc. Anon, du FUtre Chamberlan 
Sviteme Pasteur, E. P. 16270, 1911; abst. C. A. 1913, 7, 5; J. S. C. I. 1911, 
39 , 1331. Soc. Anon. Les Etabllssemcnts Poulenc FrcriLS and F. Billon, F. 
^P. 420319, 1909; S. Bishop, Med. Press, and Circ. Aug. 31, 1898. Muir 
and Ritchie, “Bacteriology,” p. 06. R. Pitlield, “Corapend of Bacteriology,” 
1913. J. Eyre, “Elements of Bacteriological Technique,” 1913, p. 358. 
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body fluids and yet he protected from the influence of the body 
cells and the phagocytes. The cellulose nitrates, in contra- 
distinction from other dialyzable bodies are unaffected by the 
gastric and enteric enzymts, hence the soluble bacteriological 
products can osmose through the celloidin membrane and thus 
be absorbed by the tissues while at the same time the animal 
fluids can pass within and serve as nutriment for the bacteria. 
Pharmaceutical Collodions.^ The first practical solvent 

1. Adrian, Bull kcti de Thcrap. 18(54, 67 , 40.3. Alix, Moniteur des 
Hopit. IH.'W. Aran, .Soc. medic, des Hopit. vScpt 2.'), 183(); Abeille ined. 
1853, 10 , 210. Bull Tlier. 18.54, 1 , .54 Bull gen. de Therap. 18(55, 50 ; 
22. Armand, Moniteur des liopit.inx, 1.8.54, 925. C, Audry. Arch med. 
de Toulouse, 1897, 5, 223 Auge, Rev de, Thcrap. Med. Chir 18.53, 1, 465. 
J. Barnes, Am J. Pharm 188.3, 55 , .58:5 W Batten. Union Mcdicale. 18.56, 
10 , 572 Belloc, Soc med de I'Onie ct France medic. vSept, 27, 1 873. Benoist, 
Abelhe rned 18(54, 21 , 3.88. G. Beringer, Amor J Pharm 1906, 78 , 470 
A. Bertrand, Therap unaug Paris. 1869. P. Beidert, Wien mod B1 1892, 
15 , 518 Bolton, Brit J. Phot 1.891, 38 , 771. Bonnafont, Un Med 1.854, 
8 , 222. 312. Bull de I’Acad de Medicine, 1,8.51, 19, .584 G Broelli, Gazz. 
med. Ital lomb 18.50, 1 , 13, 21, 29, 37 Bouvier, Abeille mod. 1849, 6 , 
7 Brainard, Ainer. J Med Sci 1.8.59 Brindejonc, Abeille med 18.55, 
12 , 179 Broca, J. med et de Cliir Pratiqtics (table analytique) 18.50-1869, 
1.872, (2), 182, 1872, (3), 43 , 202 Burow, Dent, klinik, 1851.3,2.55 Calvy, 
rUniou Med 1.87.5, 20 , 421 Castell, J pharm chim. (3), 21 , 135 Cham- 
brelui. Bull Soc med de (4and, 1.84.8, 15 , 343 Caminiti, Gaz des Hospital, 
186.5, 24, 93. P’n Med 1.87.5, 19 , 147. J. de chimie medic ct Abeille med. 
1.8(55 F:. Carriere, Union med 1.8(59. 8 , (3). .391 Ibi Med 1.867, No. 

112, 113, 18(57, (3). 479 Chevreau, J. de Pharm 1888, 15 , .5.5(5, Wag Jahr. 
1.88.8, 34 , 1161 Christen, Vrtljschr f d Prakt. Hcilk 1.854, 4 , 92. Cini- 
selli, Ann Univ denied July 1.8(54, Diet de Gamier, 18(55,219 D Coggin, 
Boston Med and .Surg. J 18((.5, 132 , .531 Coste, J de med de Bordeaux, 
18,54; Revue t her med Chir 1.8,53,] de med. de Bordeaux 18.54 Un med. 
1.8,54, 8 , 212, 249 Bull gen de Ther 1,8.54, 46 , 134 Curtis and Guyon, 
J de med et de chir pratiques, 1872, 43 , (3). 60. Dawant, Rev. ther med. 
chir 18.53, 1 , 100. C. Dechange. Archiv. deleges de rned mil 1,851, 7 , 478, 
Arch, beiges de med milit. 1.8.52. Deval, Union Med. 18.50, 4 , 165; Ann. 
d’GcuHstifiue 1848. 21 , 57, 274; Chirurgie Oculaire 18,50, 365. Devergic, 
Bull, de Ther 1864, 67 , 17 M de Dohrn, Hebdoniadiare de medicine et 
des chirurgie; Bull deTher 1,86.5, 69 , 518. Doringer, Thcrap. Medic Chimrg. 

I. 853, 1 , 237; Allgemein med Centr, Ztg 18.54, Dreyfus, llnion Med. 18.52, 
6 , 84. A. Drouet. France Med 1869, 16 , 67(). 6.84, 692, 699, 1870, 17 , 290, 
29.8j/H 4; 323, ,33.3. ,347, .369, ,378. .38.5. 394 18.82,29.8. Acad dcs Sc 1871, 
36 , 224 Tnlmne Medicale, 187,3, 2,50, 2,50 Quinzaine med 1884, 3 , .566, 
.581. 59.8, 61.3. 64.5, 661, (577, 709, 72.5, 741, 7,57, 773; Art med. Bmx. 1884-5, 
20 , 6.8, 101, 109, 178, 193, 210, 221, 25.5, 292, .324; 188.5 6, 21 , 56 Dumas, 
Montpellier medic Sept. 1.871, Bull. gen. ther. March, 1872. Durandon, 
Abeille med. 1.862, 19 , 293. Durant, Arch, beiges de med. milit. 1852. 
Durden, Amer J Pharm 1849, 21 , 1.83. Kvans, Prov. J 1851; Bull. gen. 
de Therap. 1.851, 41 , 519 F Hvmail, Kcho. med Neuchat 1860, 4 , 69. 
Fereol, Un Med. 1,873, (3), 15 , 438. Fenger, Abeille med. 1861, 18 , 412. 

J. Flint, PrcK'. Anv?r. Pharm, Assoc. 40, 426, 663. Floren-Gunier, Ann. 
d'Oeulistique. Abeille med. 18,50, 7 , 314; Francois, Bull, de I’Acad. Med. 
ler. 18.57, 23 , 128. S. Gamgee, Birmingh. M. Rev. 1884, 1 $, 5, 7. Gassier, 
Bull de Therap. 1851.40,217. Abeille med. 1851, 8 , 168. Gillebert and 
Dhcrcourt, Revue de ther. med. Chir. 1856, 4 , 656. Gillett, Diet, encyl. 
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of the cellulose nitrates was a mixture of alcolh>l and etlier, a 

d Sc ined. 1877, IS, 3, Kinco, Hull dc thcr I S(U. $7, ,'>(>() (t t»oMaiul, 
Gaz med 1858, (Hi, 13, 778 Revue de Ther lued ehir 1858,6,37.') ('.r>n 

fell, Alx*ille mod 18<)d. 23, 2t)2 Guer.irdin. (».»/ <lc hopit 1-S.')2. No 12d. 
r)14 F. Hairoti, Acad de med di* Hel^'iqfte, Jan 27. I.8*l!l. I’niou med 
1841), 3, 113, 122, Areh. de med nul 181*). 3, 217, 23,') Hallhern, J Amei 
Med Ass(x: IDOli, H.')8, Arner J IMiarm HU).), 75, 274 J llarriss, South 
M, & S J (Augusta). 1<8,')3, S, 701) P Hervies ami M Hnlin, Rev ified 
1849, 3, l‘)5 W, Hunt. Med & Surjj Rept (Phil i HU). 4, 70 W Hunt 
mKton, Physieiaii and StirK Ann Arlxir, .Nluh . 1.880, 8, .M.3 UNeh, Med 
Zell Russlands. 1.849, (ies des llospitauv. 18)9, 200 Cf Klie, Amer J 
Pharm 1877,49,301 Kuehenmeisler, Meniorahihim, lleilhr l.S.^S, 3, 1 13 
A Lailler. J de Therap 1878,6,321 I.amlK-tt, Revue med ehirnrn 1819, 
S, 108, y LamlK-rt, Thesis de Moutiielhei, June 18.‘)0 I.ardiei, I'nion 
Med 1877), 20, (k).') J hassaiKue, J denied 1848, (3 1. 4, .71 1 R del.atonr. 
Acad des Sci et Areh ^ener (le Med ''^')0. 49.*) Aead Med 18.*).3, Det 18, 
I'niou Med 1.8.*)-1, 8, 2.')2, 270, Alfialle nual 1.8, 79, 16, 01 Rev nu’d P.ins, 
18.71, 2, 207 Gironde, rmoii Med 1809, (3). 8, 147, 919 'riibune Med 

No 110 Alx-ille med 1.809, 26, 3.")7 I’nion M(,<1 1.87.7, 20, 1.31, .717, 

747,881,930 M. Laurss, l.ondon Pharm j l)ee 1, 1.8.72. .\mer J Pharm 
18.7.3, 25, 1.8.7 V Leclerc, Abeille med ISiU). 23, 37 H Leenver, I n 
Med Nov II, 187.7 besiier, Revue niedieo eliir 1810, 5. 288 Thesis de 
Montpellier, June I.S.70 Tmian, Amer J Pharm 1 .8.7 1 , 2j, 1 82 lavoinns, 
J ph.irm ehim (3), 15, 408, 16, 122 l.ow, Rtviie <le lluiap med ihii 
18.79, 7, .784 I l.owent'ild, Zlsehr f iial n Heilk in rnit-iin Oedeiibnin, 

1.8.77, 8, 23,7 Tubanski, rnion Med 1.87.7, 20, 110. Ph.irm Ztsehr ini Russ 
land, Feb 1, 1.87.7 Hull k de Thera]) Oet 30. 1.87.7 l.iiti.ind, J plvnii 
eliim (.3», 18, 428 Maeke. J de med de Hruxilles, I, 8.7.7, AIIk Ceiili Zti; 

18.77, 26, 0.77. Ma^nes baheiis, J de med chir et Ph.irm de Toulouse, 

18.70, 2, 14 J pharm ehim (3), 16, 3.7.3 MalK.UKUe. Hull Ae.id de med 
1847-8, 13, 1372. 1,391, Rev med ehir 1.8.37, 4, 1 19. 38, 178, 1,8.3, 200 Ma 

laij'ne, I'n Med 1.848, 2, 420, .Xmei J. Mid Sei 181.8, Ainn j Pharm 

1849, 21, 42 Malik, Rev. ther med ehir 1.8,8.7 .Mareailhou, 'flu sis de 
StraslmurK, 1807, (2), 12, 9.80 Martin, Hull di‘ 'rhuaji , Abeille med 
1800, 17, 120 Masse, (ia/ hebd d Se Med de Hotdeaus. 1881, 4, 111 
Maynanl, Revue medico-ehir 1818, 4, 10-1. Host med .lud sur^j J Mar 

1848, Boston Med and Surg J Aug 9, 1.800, Aim r j Med Sei < Kl 1800, 

Amer J Pharm 1.800, 36, .70.3 j ph.irm ehim (3i, li, 121 1‘ M.i/ier, 
Acad Med Nov 0, l.'^9, 14, 98.7 Ann Six' med d'emuhite de la l''landre 
accid Roulers, 18.70, 4, 3, (ia/ med de Pans, 1.8.71, 228 Iv McArthur, 
Northwest M and S. J 18,71 2, 8, 2,78 Mehu, Areh gen med 187;i, 1, 
514, Meller, J. de jiharm et de chimie, Abeille med 18.71, 8 , 29.7 J 
Mcllez, (laz d. hop 18.70, (3). 2, 107 Meweilleux, Ref de therap. med clnr. 
18.70, 4,518, Momteur des Hoj^taux, 18.70,318, Aiad desSci 1.8.70 Meynier, 
Bull de la Soc de Chirurg 18.71, Hull de Therap 18.71, 4, 188 Millie, 
In med 1848, 2, 120 Mitchell, Alxille med 1819, 6, 203 Molumbnt, 
J. dc med de chir. et de j)harm 1857 Nelaton, Alxnlle med 1818,5,221 
Oettmger, Pharm. J Mar 1, 18.70, Amer J Pharm 1.8.70, 22, 229 Oran, 
Hull, de Therap 18.74, 34, 1 Ore, Rev des Sta med de Haycm, 1871, 3, 
292. E. Parri.sh and W, Livermore, Amer J Pharm 1.848, 20, 181, 184. 
C. Pavesi, Un Med chir pratique, 1869,9, 99, Dictouu annuel des progress, 
etc , de Garuierie, 1870, i25 W Pearson, Amer J. Pharm 1908, 80, 7(5 
Perrin, LTi med. 18.72, 6 , 280 Petit, Thesis inaug Pans, 18(58 1{ Plesey 

and J. Schlumberger, Dingl. Poly. 131, 3.78. Podevyn. Arch med Beiges 
Brux. 1878, (3), 14, 373 Pradier, Abeille medic 18.7(), 13, PM5. Prevault. 

• Soc. med. de Tours et gaz des Hopit. 1862. Prcvault, Alx-ille med 186.3, 
20,295 Raimbaud, Thesis de MontjKdlier, 1851. Rand, Amer J Pharm 

1849, 21, 209; Amer. J Pharm 18.70, 22, 18. Randolfi, J de med, de Hrux. 
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solution of the former in the latter being known as collodion. ‘ In 

1854. 0. Rapin, J. de med. et de chir. prat. 1870, (3), 41, 405. Richet, 
Tin. Med. im, 8, 249. A. Ricordi, Un. Med. 1854, 8 , 233; Ann. univ. di 
med. Milano, 1864, 187, 571. G. Rosengarten, Amer. J. Pharm. 1910, 82, 31. 
F. Rosolino, Casuist, chir. (Palermo) 1886, 5-9, Rouget, A., Th4s6 de Stras- 
bourg, 1854. Rudolfi, J. de med. de Brux. 1854; Gaz. med. et Rev. ther. med. 
chir, 1885. de la Rue (or Delarue) J. pharm. chira. (3), U, 367. C. Sarasin, 

J. de med, et de chir. pratiques 1868, 39, 359; Nouv. Diet, de medec. et de 
chir. prat. 1868. 8. J, vSargent. Boston med. and S. J. 1848, 38, 240. Schlin- 
dcr, Zts. f, klin. Med. Brest 1851, 2, 293. C. Schoenbein, Lancet, 1849, 1, 
289. Schotlcr, Zts, Krfahrengsgshlk, 1848, ^ 346. Schwandner, Med. 
Cor. Bl. d. worttemb. arztl. Ver. Stuttg. 1851, TL 170. Serre, Abeille med. 
1855,12,91. J. Sims. N.Orl.M. and S.J. 1848,9,5,267. W. Smit, Nederl. 
Lancet, Gravenh. 1848, 9, (2), 261 . Soubeiran, Bull, de I’Acad. de med. 1848, 
13, 1376, 1391; Un. Med. 1848, No. 108. J. Sourisseau, Abeille med. 1848, 
5, 244. Dunnet and Spanton, Lancet, May 1864. Spengler, L., Med. chir. 
Ztg. Munchen, 1850, 3, 33; Un. Med. 1851J 5, 167 ; Abeille med. 1853, 10, 254. 
J. Startin, Med. Times, London, 1848, 19, 177. 1). Stewart, Lancet, London, 
1857, 2, 72. L. Stecht, Un. Med. 1854, 8, 276. Stoeber, Gaz. Med. de Stras- 
bourg, 1855. Strohl, Abeille med. 1850, 7, 237. T. Sutton, Bull, gener. 
Therap. 1863, 65, 171. vSwain, Un. Med 1859, 4, 327; Repetoire de Pharm. 
Oct. 1859. Tartenson, Alxsille med, 1872, 29, 319; Gaz. des Hopitaux, 
1872, 522; These inaug. Paris, 1872; J. de med. et de chir. prat. 1872, (3), 
43, 315, 400, 456 C. Uhde, Dcut. Klinik, Berl. 1853, 5, 301. F. Ullmann, 
Zts. f. Nat. u. Ueilk. in Uiigani Oedenburg, 1857, 8, 3. R. Vigouroux, Compt. 
rend. Soc. de biol. 1882, (7), 3, 210; Progress med. Par. 1881, 9, 557. A. 
Vinogradof, Protok zasaid Kavkazsk med. Obsh, 1871-2, 8 , 191. de Velpeau, 
Un. med. 1854, 8, 234. Venot, Un. racd. 1854, 8, 31 1. Voillemier, J. de med. 
ct de chirurg. prat. 1868, (3), 59, 300. Wetzlar, J. de med. de Brux. July, 
1859. IL Wilson, Lancet, 1M8, 2, 55;L Winn, Bull. gen. de Therap. 1854, 
46, 379, Wutzer, Rhein. Monatsch f. prakt. Aerzte Koln, 1849, 3. 54. Yvon- 
ncau, Un. med. 1848, 2, 539. Bull. gen. de Therap. 1851, 41, 373. Un. 
Med. 1852, 6, 56. Bull. TAcad. 1853, 19, 598. Bull. gen. de Therap. 18,54, 
46, 459. Amcr. J. Pharm. 1807, 39, 531 ; 1883, 55, 347. 

1. The following monographs and memoirs are on collodion as applied 
to pharmacy and medicine: 0. Korn, “Dissertation de Collodio,” Regiomonti, 
1853, 8vo, pp. 31. C. Kissliiig, “Collodium Tubinden,” 1864, lOvo, pp. 32. 
J. Rouget, “Collodion in Treatment of Erysipelas, “ vStrasburg, 1854, 4 to 42. 
J. Honnafort, “Treatment of Orchitis, with Collodion," 1854, 8vo, 15 pp. 
H. de la Blanchcrc, “Solid Collotlion," Paris, 1858, 8vo, 15 pp. S. Szablcwski- 
“Collodion," Dor])at, 1858, 8vo, pp. 27. A. Ricordi, “Collodion,” Milan, 
1863, 8vo, 16 pp. J. Grynfeltt, “Collodion in Treatment Cephalotoray," 
MontiKllier, 1867, 8vo, pp. 78. M, Petit, “History of Collodion and Its 
Employment in Surgery,” Paris, 1868, 4. At Drouet, “Collodion in Medi- 
cine.” Paris, 1869, 8vo, 56 pp. P. Bertrand, “Collodion in Treatment of 
Compound Fractures,” Parts, 1869. A. Tartenson, "Collodion in Inflamma- 
tion of Eye.” Paris, 1872, 4to. Iv. Waring, “Bibliotheca Therepeutica, 
2vo, 1878, Bibliography. G. Raducan, “Action Collodion on the Tempera- 
ture," 4to, Paris, 1879. P. Michaut, “Du Collodion cn Therapeutique," 
4to, Paris, 1876. M. Petit, “Histoirc Collodion en Medicine et Chirurgie," 
4to, Paris, 1868. J. Maynard, “History of Discovery Liquid Adhesive 
Plaster," Boston, 1848, 120 pp. R. Lehmann, "De Collodio,” 8vo., Beroline, 
1^9. A. Lc Cam, “Contribution a I’Etude Collodion en Chirurgie," 4to 
Paris, 1848, H, Liu-oque, “Collodion et de son Hmploi Therapeutique,” 
4 to, Montpellier, 1867. A. Gulje, “De Collodio ejusque usu Therapeutico,” 
8vo., Groningae, 1853. E. Coze, “De la Medication Obturante,” 4to, Stras- • 
bourg, 18M. G. Raducan, 4to, Paris, 1879, 46 pp. Podevyn, Arch. med. 
beiges Bnix. 1878, (3), 14, 373.* R. Hare, “Guncotton for Toothache,” Am. 
J. Sci. 1849, (3), 7, 304. 
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the January following the announcement of the discovery of 
guncotton by Schdnbein, J. Parker Maynard' and S. Bigelow,* 
both of Boston, suggested employment of the “soluble form of gun 
cotton” for use in surgery,* as a vfiiicle for medicine, and as a 
sticking plaster, although as G. Kahlbaum has correctly pointed 
out, Schdnbein made use of an ether-alcohol solution in ISIO 
under the name of “ether glue” or “liquor constrigens.”* 

Collodion was first introduced into the U. S. Phannacopoeia 
in 1860, and has been official in all subsequent revisions. Nitro- 
cellulose is dissolved usually in a mixture of alcohol and ether, 

1 . Boston M. & S. Jour. 1H48. % 206. 

2. Boston M. & S. Jour. 1848, IfvS, 178. 

3. Natl. Drug 1902. p. 8; Proc Ainer. Pharm Assoc. 50, 707. 

4. J. Barnes. Year Book of Pharm. 188;i, 678 ; Proc. Atncr. Phorni. 
Assoc. 18IM, 32, 62. F. Berger, Schweiz. Wchnschr. f Chem. u. Pharm. 
1908, 46, 354. G. Bcringer, Amer. J. Pharm. 1908, 80, 340. K. Bourquelot, 
J. Pharm. chim. 14, 516; Year Book Pharm. 1902, 224 Chevreau, 
Amer. J Pharm. 1887, 401; Proc. Araer. Pharm. Assoc. 1888, 36, 239. Dis- 
deri, Pliot. Jahr. 18, 5. Dohne and Kngelhardt, Proc Amer. Pharm. As.soc. 

1908, 56, 816; 1909, 57, 714. J. Dunn, Proc Amer Pharm. Assoc. 1909, 
57, 944. J. Franklin, Pharm. Jour. London. 1908, 26, 672 F. Gordon, 
Proc. Amer. Pharm. Assoc. 1902, SO, 708. Guilhard, (4), 12, 2^*0, Yeaj Book 
Pharm. 1871, 210. H. Hager, Ph. C. H. 1863, No 23. W Hills, Rep. 
(2nd interim) Co. Ref. Gen. Med. Council (Nov. 7 to April 14), London, 1908, 
13. L. Kebler, Proc. Amer. Pharm. Assoc. 1899, 47, 41.') Kranzfeld, Pharm 
Ztschr f. Rus.sland. 1889, 392; Proc. Amer. Phorni Assoc 1890,31,313. 
F. Luchs, Proc. Amer. Pharm. Assoc. 1863, . 11 , 0.3 C. l.,auras, Chem. 
Pharm. Centr. 1852, 959; Poly. Centr. IH.W, 13, 2.‘>5. J U*vai, Proc Amer, 
Pharm. Assoc. 1901, 4$, 561. J. Maynard, Amer, Drug Circ. 10, 227; Ih’oc. 
Amer. Pharm. Assoc. 1867, 15, 104, Miaihe, Biichn Repert 1, 374; Berz. 
Jahr. 29, 356. C. Mitchel, Amer. J. Pharm. 1872; IW. Amer, Pharm. 
A&soc. 1873, 21, 149. F. Mussgiller, Proc. Amer. Pharm. Assoc. 1869, 17, 
407. W. Pearson, Amer. J. Pharm. 1908, SO, 76. K. Pi.<}chel, J. Amer. Med. 
AS.SOC. 1908, SI, 1152. Richardson, N. Jahrsb. f. Pharm. 315; Proc. 
Amer. Pharm. Assoc. 1869, 17, 144. G. Rosengarten, Merck’s Rept. 190i), 
16, 336; Amer. Drug. 1909, 55, 366. A. Schamelhout, Bull. Soc. Roy. de 
Pharm. Brux. 1909, 53, 2.59. E. Squibb. Bull. A. Ph. A. 1909, 3, 280. A. 
Taylor, Pharm. Era, 1909, 41, 493. W. Thompson, J. and Tran.s, Md. Coll. 
Pharm. ii, 70; Proc. Araer. Pharm. Assoc 1862, 10, 71. W, TUden, Pharm. 
J. Trans. 1871 (7). 2, 724. C. Tyrer, Pharm. J. 1896, 109; Year Book Pharm. 
1896, 344; Proc. Araer. Pharm. Assoc. 1897, 45, 683. Williamson, TToc. 
Amer. Pharm. Assoc. 1896, 44, 473; 1897, 45, 410; Pharm. J. Trans. 4, 329; 
10, 200. Proc. Amer. Pharm. Assoc. 1860, t, 624; 1865, 13, 68; 1866, U, 
156; 1867, 16, 257; 1868, 16, 206; Lc Monit. de U Phot. 1874, 13, 6; 
Mondes, 1879, 40, 312. Pharm. Era, 1892, 206. Pharm. Post, 1892, 1146; 
Pharm. Centr. 1892; Proc. Amer. Pharm. Assoc. 1893, 41, 425. Proc. Amer. 
Pharm. Assoc. 1893, 41, 416, 441. Phot. Mitth. 1899, 30, 41. Amer. J. 
Pharm. 1901, 73, 469. Chem. Ztg. 1903, 27, 1041; Proc. Araer. Pharm. 
Assoc. 1904, 12, 914. Pharm. Ztg. 1905, 80, 20; Proc. Amer. Pharm. Assoc. 
1905, 53, 523. Bull. Pharm. 1906, 22, 126. CbenT. and Drug. (Lend.) 

1909, 74, 292. J. d. Pharm. d'Anvers, 1909, 05, 688. Merck’s Rept. 1909, 
It, 48. Photo. Industrie. 1913, 392. See also Nat. Drug. 1009, 35, 109. 
Drug. Circ. 1911, 55, 255, 701; 1912, 50, 314, 518. 
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althouj^li irt more recent years, the use of acetone as a solvent 
has been advocated on account of the fact that acetone' pos- 
sesses a greater dissolving power over a wider range of cellulose 
nitrates.'^ The collodions afe ideal skin protectives, closely ad- 
herent, impervious to the action of air or water, and indefinitely 
stable. When tinted they are substantially invisible.”' Ordinary 
collodion is highly contractile and is therefore used to constringe 
the tissues or co-apt the 6dgcs of a wound. This contractility 
may be overcome by the addition of castor oil,^ turpentine,^ 
balsam of fir,® Venice turpentine,^ balsam of Peni,® glycerol,® 

1 I'or the “Acetone Collodions,’’ sec C'». Beringer, Amer. J. Pharni 
lllOd, 78 , 470, Year Hook Pharm 1907, 221'. G. Coull. Proc. Amcr Pharm 
Assoc 1007, 55 , or). Pharm Notes and Comments, E Cane and M Webster, 
Merck’s Kept 1!M0, 19 , 22H Pnx' Amcr Pharm. Assoc 1900, 48 , 440 
See also h' I'altynek, \i P. .')079, 19011 Firm. Gebruder Schubert, H. P. 
20182, 1912 W Jack, li P 718, 1879 T Kinscla, Iv P 1445, 1889 Les- 
age, F P .rniOO, 190<l,C A 1910,4,2121 A Thamm, K. P .T242, 1895. 
Transparent Cellulose Products Co , I) R. P 155749, 1902, 0. Ansclmino, 
Chem Ztg 35 , 19 

2 Pharmacopeial collodion is described as a .somewhat opalescent 
(Aust. Ph , Dan Ph , vSwiss Ph.), semi-transparent (Hung) mucilaginou.s, 
(vSwis.'j, Hung), colorless (.\ust , Hrit , Dan), or light yellow (Ger ), of a 
syiupy consistence (Aust, Dan, Ger Nether, Norw , Russ), and must 
be free from acids It is a solution of 1 part of diiiitrocellulose (pyro\ylin, 
soluble guncotton) m 17 5 parts of ether and 0 5 parts of alcohol of a specific 
gravity of 0 822 (Swiss Ph ); 18 parts of ether ami 1 part of alcohol of specific 
gravity of 0 822 (Norweg Ph ), 18 parts of ether and 2 parts of alcohol of 
specific gravity 0 822 (Dan Ph.) or 0 829 (Nctherl Ph ) or alcohol of a 
strength of 95' , (Russ Ph ), 18 parts of ether and 12 parts of absolute alcohol 
(Roum Ph ); 21 jiarts of rther and 12 parts of alcohol of a specific gravity of 
0 822 (Ger, Ph ) 2(1 4(5 parts of ether of a specific gravity of 0 828 (Hrit Ph ), 
28 2(5 parts of ether of a specific gravity of 0 74 and 2 58 parts of alcohol 
(Helg, Ph ), 20 parts of ether of a specific gravity of 0 750 or 0 700 (Ger. 
Ph ), 25 parts of ether and 5 of alcohol of a specific gravity of 0 822, 48 parts 
of ether and 2 parts of alcohol of a specific gravity 0 80 (Finn Ph ), 15 parts 
of ether of a specific gravity of 0 724 and 4 parts of 1*5' < alcohol The product 
is .slightly inllammai)le, clear (U. S. Ph , Hrit Ph , Dan Ph , Finn Ph., 
Ger. Ph , Nctherl Ph , Nonveg Ph , Russ Ph ) or almost clear (8wed Ph ). 

2 Alkanet, annato, dragon's blood or anf.me colors (F. Sprmgmuchl, 
Chem. Centr 1872, No 22) are employed. 

'f. G Heringer, Pnx' Amer Pharm. Assoc 1909, 57 , 818. Drouct, 
Conipt. rend 1871, 72 , 411, Tes Monde.s, 1870, 24,221, J. Dunn, Proc 
Amer Pharm Assoc 1909, 57 . J. von borenzen, Pharm Ztg. 1905, 50 , 20, 
Mayne, New Svdenliam 8oc Lexicon of Med. 1882, 2 F Mu.sgillcr, Proc. 
Amer. Pliarm Assm' 1870, IB, 271. L Riley, K P. 88.54, 1913; C. A. 1914, 
I, 224i) A vSchamelhout, Hull. Soc. Roy. d. pharm Bni.x 1909,53,9. Poly. 
Notiz. 1855. 10 , (). Chem. Tech. Rep. (Jacob.) 1860, 5 , 60. Proc. Amer. 
Pharm Assm* 1874, 12 , ,202; 1907, 55 , 650. Year Book of Pharmacy, 1915, 
329, Chemist and Dnig. 1915, 80 , 260. U. S. Ph. (9 Decennial Rev ) 1916, 
122 . 

.5. Zts wi.ss Mikr. 1901. 18 , .22. 

6. J. Dunn, Proc. Amer. Pharm. Assoc. 1909, 57 , 944; Year Book 
Pharm. 1910, 209. Loretizcn, Pharm. Ztg. 1905, 50 , 20; Proc. Amer. Pharm. 



CEIXI’LOSK ESTERS 


2701 


or benzoin,’ thus formiiip the flexible or contractile colhKiions of 
the Pharmacopeia.® If additional astrinjjent effect is desired, tan- 
nin’ alone or with phenol,* creosote,^ thymol, camphor,® or salol,' 
or the salts of iron as ferric chloride*may be added,’* until the de- 

Assoc 1905, 53, 525 \V I.yoii. PrcK* Anu-r Ph.irin 1902, $0, 708 

Maviic, New Sydenham .‘'oo I.e\icon of Medieme, 1882. 2. Aim r 1 Ph.irm 
188.3. 55, 348 

7 W, Caldwell, Proc Ainer Phann Assm* 1900, 43, 115 Pharm 
1900, 2aS. 1‘liarm Era, 22, flOT Maviie. New S\denh.nn S<h’ l.exicon of 
Med 1.882,2 Plurm Zt^ 1871. No 5. Vc.ir Hook of Pliann 1871.552 

8. P Hommell, Merck’s Report. 1912 I.ond l,.ina(, 11M3, 184, 335. 
Year Book Pharm P9I3, 742 Idem. Pkk' Amer Ph.irm Assu- 18'.i8, 46, 
002 Amer J Phann 18.87, 217 I*' lUrK'er, Windienschi f ehir ii, ph 

1908, 46, 3.54, Hull Sci Pharmacol 1 908. 15, <>.82 

9 J Kmst'la, K P 141.5, •is 89 M.ivnc, New Svdeiili.im Six' Lexicon 
of Med 1.882,2 In 1.8.51, Cap and (tarot ( I Ph.irm Am: 18.54. p 90. abst 
Ding! Poly 18.5.5, 136, 08) softened collo<hon hv glxcciol Sie J Shinn, 
Amer J I’harrn 18.58, W, 210 

1 (i Harliold, Prix' Amer Pharm Assik' 1907. 55, 135, Ve.n Hixik 

Pharm 1908, 278 llopkni''. Lanci t Clinic Puk' Amei I’h.iim Assm*. 

1907, 5, 130 

2 r S Hnt , Hung , (ter . It.il . Helg , D.in . Swiss, Nelheil , Nonseg , 
Russ, and Swed Ph 

3 (f Heringer. PfiH' Amer Phaim Ass(h’ l90i;, 54, .502 Moiichaidat, 

(ter Pharm 35th Ivd 1910 (From I'ormnl.nre M.igisti.iP W C.ildwill, 
Pharm ]{r.i, 1.899, 007. Pnx' Amer Pharm Assoc 1900, 48, 115* Hill, 

PrcK' Amer Ph.irm Assoc' f M.icke. Amir I IMiarm 189] , 63, 125, Pkh' 

Amer Phann Assix' 1.891,39,282 C Mitihill. Amer j Ph.um . Phann 
J and lY.ins 1871, l.'P, 2, 1047 M.iyne, New SMhnh.iiii Six' I,ex of Med 
1882, 2 C Parxesi, Ve.ir Hrxik of i’lrirm 1.870, .30 I,'t nion Med. 
Pharm J and Trails 1870, (3). 1, 99 1/1 nion Med Viai Hook Pharm 

1879, 291 Richardson. Sijmre’s Companion to Ph.mn.ico]>eia. 18.80, 89 
vSquiiib’s M.itena .Medic. i, 1910 Med Tunis .md (bi/ Diiilal Cosmos, 
June 1807; Amer J Pharm. 1.807, 39, 308 Schwcit/ei woehsehr 1.8ii9, 
.No 1 ; (iiornale di farniicia, .Amer j Pharm lHi9. 41, 101 Amii I Pharm 
1870, 18, 207, Amer J Pharm 1809, Schwcit/er winhsihr 1.809 PriK'. 
Amer Pharm Assoc* 18.82. 30, 07 Amer J Pharm 1.881.53,577.1.882, 
54, 425 Zts des Oesleir .Apoth \’er 1900, IKl, Ve.ir Hixik of Pharmaey 
1900, 37, 20<) IW Amer Jdiaim Asmk 1901, 49, .521 Dicks 
Hncy Receipt and Prex’ess, .5.502 

4 M Desesquelle, RejxTt de Ph.iim .Ang Amer. j Phann 1.8,89, 61, 
.5.59 I' Sicker. Pharm rctiew, 1.S99, 37, 377, Prix' .Amer Pharm Assix 
1900.48,44.5 N. Marlmdale, Pharm J and Trans 1872. 13), 3, 42 Mayne, 
New Sydenham Six* Lex of Med 1882, 2, Pharm J Trans (2) ID, 047 
Proc Amer Pharm Assex' 1.890, 38, 391 , 1892, 40, 427, 1902, 50, 709 

5 Wirth, N Jahr f Pharm 1871, Phann. Ztg Amer J Pharm 
1872, 44, 1 00 

G Prex' Amer Pharm Assoc 190.5, 53, 523, Pharm Zlg 1905, 50, 
20. Pharm J and Trans (2). 10, 047 

7. Neustc Krfindtingen unci Hrfahrungen 1890, 17, 200 

8. Arner. J Pharm. 1887, 59, 557 Zts des Oeslerr .Ajxjtli. Ver. 

1889, 0, Year Book Pharm. 1880, 240. Amer J. Pharm. 1891. 63, 123 
Proc Amer Pharm Assex* 1892, 40, 428 • 

9. M Aran, Brit and For. Med. Circ Rev July 1853, Bull de Thera - 
peutique, 44; Amer J. Pharm 1804,26,81. Bourchardal (Formulaire Magis- 
tral 35 Hd. 1916). Khrle, Dingl. Poly. 199, 385; Wicck Gwz. 1871, 128, 
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sired hemostatic and styptic effect is attained. Other antisep- 
tics as iodine,' iodol (tetraiodopyrol),‘ aristol,* or iodoform, < 
have proven useful additions in collodions intended for treat- 
ment of skin diseases. Whel-e these are of a venereal character, 
paraform,® ichthyol,* pyrogallol,' chrysarobin, oils of cade,* 
mezereon,’ and savin,'* and especially the salts of mercury as 

376; Gwbl. Wurt. 1871, 383. MaiUe and I,cclcrc, El Rev. 1004, 44, 133; 
Centr, Akk. Tech. 1904, 5, 143. Mayne, New Sydenham vSoc. Lex. Med. 
1882, 2. Dingl. Poly. 165, 399; Wieck. Gwz. 1862, 316; Centr. 1863, 80. 
Austrian Zts. f. Farmacie No. 1 1 ; Poly. Centr. 1863, 29, 70. Oest. Zts. Pharm, 
Amer. Drug. Circ. 7, 161; Proc. Amer. Pharm, Assoc. 1863, 11, 63. Wieck’s 
Gwz. 1865, 36. Pharm. J. Trans. 5, 587; (2), 10, 647. Proc. Amer. Pharm. 
Assoc. XI (a, 21). 

1. Batte, Ann. de Dem et de Syph, 1893, No. 4; Chem. and Drug.; 
Year Book Pharm. 1894, 227. Bouchardat (Formulaire Magistral 3.5th Ed.). 
Lemann, Phot, J. B. 16, 6. Mayne, New Sydenham Soc. Lex. Medicine 
1882, 2. Pharm. J. Trans. IS, 200. Lcs Mondes, 1875, S8, 139. Proc. 
Amer. Pharm. Assoc. 1886, 34, 197; 1892, 40, 428. J. de Pharm. May 1, 
1896; Year Book of Pharmacy, 1896, 217. Proc. Amer. Pharm. Assoc. 1896, 
43, 666; 1898, 46, 663. J. Pharm. d* Anvers 59, 132; Year Book Pharm. 
1904, 276. Proc. Amer. Pharm. Assoc. 1907, 55, 660. Drug. Circ. 1911, 
55,346. Nat. Drug. 1911, ^619. 

2. A. Bilteryst, J. de Pharm. d. Anvers. Pharm. Ztg. 1887, 488; Amer. 

J. Phrfrm. 1887, 59, 662; Proc. Amer. Pharm. Assoc. 18^, 36, 239. Amer. 

J. Pharm. 1891, 63, 376. Proc. Amer. Pharm. Assoc. 1892, 40, 426; 1899, 
47, 483; 1901, 49, 630. 

3. J. pharm. chim. 1892, 466; Amer. J. Pharm. 1893, 55, 129. 

4. E. Desesquelle, Rev. Pharm. U, 12; Year Book Pharm. 1902, 241. 
lUievant, Rep, de Pharm. Jan. 10, 1892; Amer. J. Pharm. 1892, 64, 194. 
Mayne, New vSydenham Soc. Lexicon Med. 18^, 2. Moleschott, Proc. 
Amer. Pharm. Assoc. 1879, 27, 69; Pharm. Centr. 1878, 373; Amer. J. Pharm. 
1879, », 23. Nouv. Rendes 1886, 625; Amer. J. Pharm. 1887, 59, 72; Proc. 
Amer. Pharm. Assoc. 1887, 35, 30. Proc. Amer. Pharm. Assoc. 1892, 40, 
427. Pharm. Centr. Year Book Pharm. 1892, 214. Proc. Amer. Pharm. 
Assoc. 1900, 43, 446. 

6. Apoth. Ztg. 1899, 400. Pharm. Centr. 1900, 209; Proc. Amer. 
Pharm. Assoc. 1900, 48, 446. Unna, Morats f. Praky. Dem. Merck’s Rept. 
1901, 201. 

6. Bilief, Amer, J. Pharm. 1888, 409; Rev. Ther. Proc, Amer. Pharm. 
Assoc. 1889, 37, 270. Bomfried, Pharm. Cei^ir. 1899, 666; Proc. Amer, 
Pharm. Assoc. 1900, 48, 446. Bottger, Zts. d. AUg. Oest. Apoth. Ver. Feb. 
1871; JToc. Amer. Pharm. Assoc. 1871, 19, 166. Bouchardat, Formulaire 
Magistral 35th Ed. G. Duncan, Amer. Med. Compendium Feb, 1901. F. 
Haight, Chicago Med. Record, March 1901. D. &mways, Brit. Med. J. 
Nov. 21, 1896. Scarenzio, Giomale Itialano delle malattie veneres e della 
pelle 1879, 131, 263. Amer. Tour. Pharm. June 1888 (a. 21). 

7. L’Union Pharm. m, 406; Year Book Pharm. 1899, 266; Pharm. 

Jour. 

8. Bouchardat, Forraulair Magistral d6th Ed. 1916. Rammid, 0., 
Thesis Paris, 1897. Th. Med. 1896-7, No. 192. Zts. des Oesterr. Apoth. 
Ver. 88 , 416; Year Book Pharmacy 1897, 262. Pharm. Centr. S8t 423; Proc. 
Amer. Pharm. Assoc. 1898, 46, 663. 

9. Pharm. J. and Trans. (2), 16, 647. 

10. Pharm. J. and Trans. (2), 16, 647. 
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the bichloride,* red oxide, and iodide;* zinc chloride* or stilfo- 
carbolate,^ or combinations of lead as the iodide* or lead plaster,* 
have given excellent satisfaction, always in combination with 
collodion as the vehicle or excipient. * As a nibifacient and vesi- 
cant, capsicum,’ croton oil,* oil of mustard,* oil of black j)ep})er,’* 
and especially the Spanish fly preparations, cantharides,** canthar- 

1. Giorn. de Med. de Torino; Pharm. 2ig. 1871; Amor J. 
Pharm. 1871, 4S, 223; Proc. Anier. Pharm. Assoc. 1871, 19, 262M. Ka|)osi, 
Amer. J. Pharm. 1890; Year Book Pharm. 1891, 279; Quarterly Thcrap. 
Rev. Jan. 1891; Proc. Amer. Pharm. Assoc. 1891, 19, 282. U*cloro, Apoth. 
Ztg. 1873, No. 1; Proc. Amer. Pharm Assoc. 1873, U, 157. Marke, Huy’s 
Jour. Amer. J. Pharm. 1858, 30, 127. Mayne, Now vSydenhanj S(X' U‘x. 
Medicine, 1882, 2. I/Union Phi^m. ‘'75; Amer. J, Pharm. 1870, 40, 07. 
Amer. J. Pharm. 1887, 294; Proc. Amer. Pharm. Assoc. 1887, 3$, .1 Amor. 
J. Pharm. 1887, 59, 294, Proc. Amor. Pharm Assoc. 1900, 43, 4-10 Quarterly 
Therap. rep. Jan. 1891 ; Amer. J. Pharm. 1891, 33, 269; 1890, 62, 400, 

2. Mayne, New Sydenham vSoc. Ix*x. of Medicine 1882, 2 Pioc 
Amer. Pharm. Assoc. 1892, 40, 427 Pharm. J. Trans. (2). 10, (V17 

3. A. Camitzer, Can. P. 62852, 1899. Pharm J. Trans (2), 10, 
647. Zts. des Ocsterr. Apotli. Ver. 1899, 593; Year Book Pharm. 1900. 209. 

4. Hager, Proc. Amer. Pharm. Assoc. 1875, 23, 49; Pharm Ceiitr. 
1874, 435. Pharm. J. Trans. (2), 10, 647. 

5. Proc. Amer. Pharm. Assoc. 1892, 40, 38. 

6. New Rem. 1878, 125; Proc. Amer, Pharm Ass<k' 1878, 26, •93. 
Mayne, New Sydenham Lex. Med. 1882, 2 Proc Amer Pliarm. Assoc 
1809 ill 497 

' ' 7 . ‘ Pharm. J. Trans. (2), 10, 647. 

8. Mayne, New Sydenham Soc, Med. 1882, 2. Proc Amer, 
Pharm. Assoc. 1886, 34, 197. 

9. Mayne, New Sydenham Soc Ix’x. Med. 1882, 2 C. TichlK)rnc, 
Ph. J. and Tr. Apr. 1802; Proc. Amer. Pharm Ass(X’. 1862, 10, 71. Pnx. 
Amer, Pharm. As.soc. 1892, 40, 428. 

10. Pharm. J. Trans. (2), 10, 647. 

11. W. Ashbridge, Med. Times, Fc-b. 14, 1874, Amer. J Pharm. 1874, 
46, 190; Berliner Klinesche Woch. G. Beringcr, Proc Amer. Pharm. Assoc. 
1906, 54,502; 1907,55,051. Amer. J. Pharm. 1908, 80, 340. Merck's Rep. 
1909, 18, 160. G. Diekinan, Drug. Circ. 1011, 631. K. Dietcrich, Amer. 
J. Pharm. 1890. 293; Pharm. Centr. 1890, 264, Proc. Amer. Pharm. Assck. 
1890, 38, 313. Gubler, Ph. J. Trans. 1878, (3), 9, 46; Year Book Pharm. 
1879, 261. Hemra, Amer. J. Pharm 1894, w, 393; Proc. Amer. Pharm. 
Assoc. 1895. 43, 553. F. lUsA, Pharm. J. Trans. (9). 141 Med. Ztg. 
Russland. 1849, 6 , 6. A. LaiUer, J. dc Thcrap 1878, 6 , 321 ; Pharm, ZU. f. 
Russl. 1880, 147; Amer, J. Pharm. 1880, 52, 473; Pharm Zts Mayne, New 
Sydenham Lex. Med. 1882, 2. Oettinger, Pharm. J. Mar. 1, 18X5, Amer. 
J. Pharm. 1860, 22, 228. J. Roberts. Pharm. J. Trans. 1877, (3), 8, 316; 
W. Thompson, Year Book Pharm. 1870, 30; Amer. J. Pharm. 1870, 42, 114. 
Tichbome, Loiidon Pharm. J. 1862; Amer, J. Piiarni. 1862, 34, 320. Pharm. 
J. Trans. 1862, (2), 3, 506; Proc. Amer, Pharm. Assoc, 1862,18,71. Pharm. 

T. (3), 1, 501 ; Year Book Pbann. 1871, 352, 381. Trier, Hosp. Kjebenh, 1849, 
2, 286. Proc. Amer. Pharm. Assoc. 1861, 5 , 141; 1877, 25, 417. Chem. 
J. 1882, 371; Proc. Amer. Pharm. Assoc. ISfe, 38, 67. Amer. J. Pharm. 
1883, 5^ 142, 347. Pharm. Centr. 1890, 264; Apothekw Ztg. 1890, 193; 
lAmer. J. Pharm. 1890, 62, 293; Hclfenberger Ann. Chem. and Drug. 1900, 
74, 292. Pharm. Helv. IV, Schweiz Wochschr. 58 , 673; C. A. 1913, 7, 1078. 

U. S. Ph. 1916, 121. Dick’s Ency. Receipts and Processes, 4742. 
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idin,' and potassium cantharidate.^ The modem com cures 
are collodion combinations containing salicylic acid and Indian 
hemp, '^ and arc official in the various Pharmacopoeias and Formu- 
laries. Bromocoll, curesol/ and iodized uric acid^ with collodion 
constitute topical applications for chilblains. The alkaloids 
morphine,'’ aconitine,’ cocaine, ** and vcratrine^ are often best 
applied to the skin by means of collodion, the alkaloids being first 
dissolved in oleic acid.'" Belladonna collodion is often used in 
diseases of the eye as a mydriatic." 

I K Dietrich, Pliarni Zts f Kiissland; Year Book Pharm 18K4 
27S H (frcTiiish atul II Wilson, Pharm J (4), 6 , 255, 250, Chem. and 
Drug 52, 421; Year Book Pharm ISOS,. 174; I’roc Amer, Pharm Assoc. 
1S08. 46, (ioa, (1!)7. 

2. !•:. Dcipcch, Anier J Pharm 1870,42,240 
.4 V I'altynek, Iv P 5470. 1004 Iv Pohl, Iv. P 1207, 1885 Courtois- 
Suflit, and Lafay, La Clinu|ue, Natl Drug 1010, 40, 110 J Dunn, Proc. 
Amer Pharm Assm' 1000, 57, 054 Iv Hherle, Apothecary (Boston), 1005, 
17, 051. ('jC/ow, Pharm Zts f Piiss No 10, New Rem Jan. 1880, 20; 
I’rcK' Amer. Pharm Assoc 1880, 28, 04 New Rem. Mar 1882, 85; Proc. 
Amer Pharm Assoc. 1882. 30, 07 D Samway, Brit Med J Nov. 21,1800, 

Name, J de Med de Pans, Sept 12, 1807. C Meredith, Proc N. Dakota 

Pharm As.soc 1800, 45, Prix' Amer IMiarm Assoc 1000,48,440 A. .Sidney, 
Proc Amer I’liarm Assoc' 1802, 40, 428 Iv Siiuihb, Proc Amer. Pharm. 
Assoc, 1007, 55, 051 Hagers Pans .Sujipl . Amer J Pharm 1882, 54, 518 
Proc Amer Pliann Assik’ 1880, 34, 107, 1888, 36, 240 Amer J Pharm 
1888,60,400 Zts wiss Mikr 1800, 7, .40 Amer J Med .Sci 1891,102, 
105, IW Amer Pharm Assoc 1.802, 40, .528, Pharm lira, 1802. 205. Proc. 
Amer Pharm Ass(k’ 1.804, 41, .500 Amer J Ph.irm 1800,71,21. Proc. 

Amer Pharm Assoc lOOO, 48, 110, Apoth Ztg 1000, 225 Proc Amer. 

Phaim Assoc 1007, 55, 0.50, 0.51 , Pharm Ztg 1007,5.55 Drug Circ 1900, 
53,20, lot. Bull Amer Pharm .\ss(»c 10(H), 4, .55 Merck’s Rept 1000,18, 
20. Drug Cue lOlO, 54,414; 1011, 55, 142, 185, ,574, 040 Pharm. Kra, 
1011,25,214 Bull Pharm 1012, 218 Drug Circ 1012, 56, 20, 140. Bull. 
Phaini 1014.28,204 Reals lincy. 4, 181 

4 Drug. Cira 1011,55, 185 

5 Aufrecht, IMiarm Ztg 55, .508 

0 Mayne, New Sydenham Soc Lex Med 1882, 2 Movina, I’Un 
Med. 1887, Amer J Pharm 1,887, 59, 441 ; Pr(X' Amer Pharm Assoc. 1888, 
36, 240 Dick's lincy Receipts and Prwessc^;, 4745 Pharm. J and Trans. 
1870, (4). 1, 75. Year Book Pharm 1871. 4,52. 

* 7 Pharm J Trans. (2), 10, 047 
8 Pnx'. Amer Pharm .Assoc 181)2, 40, 427 

0. Mayne, New vSydeiiham Soc Lex Med. 1882, 2 Proc. Amer. 
Pharm Assoc 1007, 55, 0.50; Pharm Ztg. 1008, 8, 70. 

10. Prw Amer. Pharm Assoc 1802,40,240 

II M. Conroy, Chem and Drug 1801, 010; Proc Amer. Pharm. Assoc. 
1802, 40, 427, Pharm. J. (4). 22, 427; Year Book Pharm. 1892, 218. W. 
Maylor, Pharm. J. Trans 1804. ,50; Proc Amer Pharm. Assoc. 1894, 42, 560. 
Cf. Merson, Pharm. J. (4), 14, 244; Year Book Pharm. 1002, 216; Proc. Amer. 
Pharm. Assoc 1(K)2, 50, 708. J. Tinford, Pharm. J. Trans. 1891, 384; 
Amer. I’harm. Asvsoc. 1892, 40, 427 J. Umney, Pharm. J. Trans. 1891, 364; 
Amer. Pharm A.ssoc. 1802, 426 R. Wright, Pharm. J. Trans. 1893, 173, 
Proc Amer FMiarm. Assoc 1894, 42, 560. Pharm. J Trans. 1892, 40, 426; 
1901. 49, 521 Pharm. J. Trans. (2), 10, 647. 
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The proprietary colltKlunis as "New Skin/’‘ "Coriiicide,”* 
Cristallinc, “Cotton I'uro,” Call(»siii, “iMlinoj^en,”' “Clobiu," 
“Crystallin,"^ “Liquid Cuticle,” “Surgical Skin Vaniish.” “Cela* 
kut,” “Camphoid,”^ “Rusponi,”” rtheiiinacollodiii,”* “Krostiii 
Balsam,”’* “ Adhesion,” “Autoplast,”'-' “Constrict ol,” “Collo- 
cuto,” “Coll(Klioderin,” “Collodioskin,” “Cntocl(Mlion,” “Cnti- 
coid,” “Adliesadomi,” “FilnKMlenn,” “l{lastoskin,” “lvlastin,”'“ 
“Flexodion,” “Dennin,” “Protectonc,” “Alcolenc,”'* and “I'lnid 
Skin,” arc commercial names aj)plied to ])roprictary collodions 
or “liquid court plasters,” similar tf) the Pharmaco])oeial nitro- 
cellulose solutions. 

• 

Collodion in the Photographic Art. Saltou Xiuc. d'he his- 
torical development of the ramitications of the a))plicatioiis of 
the cellulose nitrates for pl;oto);raphic jmrposes, m the widest 
acceptation of the word, is embraced herein by the followin^^ 

1. Trade Mark .V.l.'ti’O. March 5. l!)12 

2. St Louis Cliiiifiue, .\im r Dnijj and IMiann Ucc l.S'ld. 27«> Pioc. 

Aincr Pharin Ass<k' lSd4, 42 , 714 , 

d SchdT, Zls Oest Apolh \\r iS'.Mi. (isii, Pim- Aiiui Phaini Assoc*. 
lSt)7, 45 , 407 

4 Iv Thihault. Apoth loOf). Ot, Pull <lf Ph.mii d(t Sud I{sl 

OoO 

f) \y Martiiidalc, Phann j Tr.uis ISltJ. .S.1I, I’hh' Aincr Ph.iMii 
Assoc 1S92, 40 , 12() 

0. Ga/ ined d'Onent, lOOo, 50 , 9.') 

7 Rheumacollodin is a trade ii.imc fot iclilhainnioiisahcylK' ai'id 
ethoinethyl collodion 

8 Prostiii Palsain is Tannohroinmc < olhxlion in Mixlcni .Malciia Med 

9. Autoplast IS a collodion like li(juid used as an antisiplic jiruteetoe 

coating for bums and wounds 

10 Klastin IS a “faquid court plaster ' 

11. Sutton calls Alkolene or Alcolene, siinplv (ollodion in ether 

12 J. Peck, H P 2427), lOld L Uulv, K P Sh:> 1. lllld P berg 
mann, D K. P 122190, l‘)(K). Mon Sti 1902, ( 1 ). 58 , 192 P l•:vel.l) K I* 
2257,30, 1910, C A. 1911,5, 4105 II Luttke. Helg P 107.H49, 1903 ('. 
Peringcr, Ainer. J Pharni lK9il, 71 , 209, Prw Ainer Phann Assik* 1H99, 
47 , 415 . Bembeck, West Drug 1K.S7, IKK. Pnn' Ainer Phann Assm* ^7, 
35 , 60. Comenberg, Jahr Phot 1K93. 213 L Durden, I'hann J Trans 
8 , 4,35. Durdey, J lOiarm Trans (3), 15 , 43!» C. Garneri, Wag Jahr 
1861, 253; Poly. Centr 1862, 27 , 12,33 ('.uichanl, rnioii Pharmaceutique, 
1874. H. Huntington, Phys ainl vSurg Ann Arbor, 18K0, 8 , .M3 H Luppo- 
Craraer, Phot Korr, 35 , 272, 50 , 227, Z them Kolloid, 12 , 31^, C A. 
1913, 7 , ,3930 Name, Riforma med. Oct 30. 1K97 Sinipson, Pharni 
J. Trans 8 , 84. F Wiggins, J, Surgery', May 1904 K Williamson, Brit 
M. J. Lend, 1896, 1 , 968. Proc. Anier Pharm Assoc IKOO, 8 , 435 Amer. 
J. Pharni. 1887, 59 , 294, 1.S92, 40 , 428, Chem Drug 1898. 425, Proc* Amer. 
p’harm. Assoc 1897, 45 , 410. Brit. Med J . Year Book Pharm. 1897, 2,52 
Amer. Drug. 1898, 189, Proc. Amer Pharm Assoc lKt)8, 48 , 6tJ,3 Apoth. 
Ztg. 1899, 251; Proc, Amer. Pharm Assoc. 1899, 47 , 415 
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seventy-five separate main headings (see pp. 2796-2921); 

1 . Historical (2797-2823), wet collodion (2797-2798), pyroxylin 
(2799), constitution of pyroxylin (2800), precipitated pyroxylin 
(2802), papyroxylin (2802), nitroglucose (2803), keeping pyroxylin 
(2804), solvents (2804), iodizing (2806), iodizers (2807), addi- 
tions to iodizers (2811), decomposition of collodion (2814), silver 
bath (2815), developer (2818), pyrogallol developer (2821), in- 
tensification (2822). 

2. Raw Materials (2824). 

3. Collodion Plates. Substratum (2825), preserving (2828), 
albumen (2829), gelatin collodion (2829), gallic acid (2832). 

4. Emulsions. Bromide emulsions (2836), chloride emulsions 
(2840), bromo-chloride emulsions (2842), manufacture and prep- 
aration (2843), manipulation, development, fixation, intensifica- 
tion, toning (2845). 

5. Collodion Positives. Developed emulsion and wet col- 
lodion prints (2848), alabastrine positives (2848), ferrotypes (2849), 
opalotype (2849), nitroglucose paper (2850), Wothlytype and 
uranium printing (2851), collodio-chloride (2851), positives (2852), 
collodio-citro phosphate (2855), bromide print-out (2856), self- 
toning (2856), gold toning (2856), combined toning and fixing 
(2857), platinum toning (2858), developing (2858), finishing (2859), 
enameling positives (2860), carbon positives (2862), celluloid sub- 
stratum (2862), carbon prints (2863), transparencies, lantern 
slides (2865), enlarging positives on paper and glass (2867), trans- 
fers (2868). 

6. Orthochrofnatic Photography. Dyestuffs (2869), light fil- 
ters, color screens (2874). 

7. Color Photography. Screen plates (2877), subtractive color 
photography (2881), Idppmann heliochrome processes, interfer- 
ence processes (2883), bleaching out processes (2884). 

8. Cinonatography. Moving pictures, Goodwin films (2884). 

9. General. Stripping films (2900), halation (2902), var- 
nishes (2903), flashlight (2904), ceramics (2905), photo-mechanical 
(2907), X-ra)rs (2912), solar and astronomical (2912), spectro- 
scopy (2912), microscopic structure of collodion and celluloid re- 
fractive index (2913), pigeon post in Franco-Prussian War (2914), 
photomicrography (2914), photoxylography, wood engraving 
(2915), hydrazines (2915), celluloid cements (2916), celluloid dishes, 
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measures, etc. (2916), celluloid reliefs (2917), celluloid fcK'ussiiig 
screens (2917-2921). 

The chemical action of light was recognized by, cogitated 
over, and commented upon by the did philosophers. vSuca‘ssful 
attempts, however, to transfix a shadow may l)c said to date 
from 1802, when T. Wedgwood^ obtained a repnxluction by the 
agency of light on silver salts. V. de Niepce produced in 181.1 
photographs on asphalt by the action of light, by contact print- 
ing.’ J. Daguerre experimented with phosphorescent solutions in 
connection with the camera obscura,’ and in 1S29 entered into 
partnership with Niepce, who died in ISild, Inung six years before 
J. Daguerre announced his discovery of tlie dagueiTef)type process. 

The use of sodium thiosulfate as a solvent of the sensitive 
silver salts;* and the work of Fox Tall)ot;* fonned an interesting 
prelude to the announcement in 1851 by F. Archer® of the col- 
lodion process, which at once furnished an cnomious stimulus 
to photography. Archer’s claim to priority of discovery of this 
process has been questioned by G. Ic Gray,’ S, Fry," J. Bing- 

1. See J. Eder's Ausfiihrliches Handbuch der I’liotographie, li)05, 1 , 
Part I. 

2. Fouqu6 “La Verity sur riuvention dc l.i PhotoKraphic," IHOT. 
Chevreui, “La Verit6 sur I'invcntiou de la photographic, Journal .Savants,” l.ST.'t. 

.1 H. Colson, “M^raoire.s originaux des cr^atun-s dc la phologrnj)hic,” 
Paris, 1898, Blanquart-Evrard, “La Photographic, scs origincs,” Lille, 1870 
Mentienne, “La decouverte de la Photographic cn 18.'}9,” Paris, 1802, Ten 
nant and Ward, “The Photominiature,” New York, 1904, (» Brown, Ainat. 
I’hot. 1901, 411. “Historique et description dcs pr(W‘d6s Dagucrrcotyiw 

et du Diorama," Daguerre, Paris, 1839. 

4. Edin. Philos. J. 1819, 1, 8, 390. 

5. See “The Pencil of Nature,” Fox Tallwt, I/ondon, 184 1. 

6. “The Chemist,” New Ser. 1851, 2 , 2,57. Compt. rend. 18.51, 14 , 
72,5; Dingl. Poly. 18,52, 125 , 28; Ann. 1853, 15 , 173, J. prakt. Cliem. 18.52, 
56 , 485. 

7. Not Legray. He first used “a solution of coiloflion wool.” In his 
pamphlet, which appeared infune 1&50, entitled, “Traits pratique dc photo 
graphic sur papier et sur verre, Paris,” he stabs on p. 42, “I discov^fed a 
treatment of collodion on glass with hydrofluoric ether, methyl ether, potas 
.siura and sodium fluorides dissolved in alcohol 40'/;,, made s<oisitive witli 
acetate of nitric silver and obtained pictures in 20 sccond.s in the shade ” 
Le Gray’s formula is practically impossible, because the fluorides produce 
no photographic image, and hydrofluoric ether was at that time but little 
known. Archer and Lc Gray struggled fw several years for priority over 
the discovery of the collodion treatment, and Archer’s contentions (Snclling's 
Photog. Jour. 1857, p. 2,56; Kreutzer, Jahrb. f. Phot, 18.57, p. 606), in which 
Fannie Archer (his wife) lent support (Liverpool and Manchester Photog. 
Jour. 1867, p. 121; Revue Photog. 1857, 2 , 207; Kreutzir, Jahrb. f. Photog. 

• 1857, p. 506) are generally accepted. Sec H. de Molard, Bull. vSoc. Franc. 
Phot. Dec. 1869; Phot. News, 1861, 5 , 9, 19. 

8. Sec Brit. J. Phot. 1861, 1, 70. 
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ham/ and J. Tunny/ J. Cutting^ obtained in 1854 a patent for 
the use of bromide with collodion, and the next year Taupenot,^ 
coated plates with iodized albumen and collodion and then sensi- 
tized, thus making a distinct ddvance. Three years later FothergilP 
suggested the use of ordinary albumen instead of the iodized solu- 
tion of Taupenot for coating the collodion film— a process which 
obviated the second sensitizing, but it was not until 18()1, when 
C. Russell introduced his t Annin process,® that a satisfactory dry 
plate was obtainable. 

M. Gaudin,’ B. vSayce and W. Bolton^ made important progress. 
In 1873 H. VogeV laid the foundation for modem color photog- 
raphy by observing that the silver salts when treated with 
certain anilin colors became considerably more sensitive to the 
less refrangible rays of the spectrum. The collodion positives of 
Moitesseir, and the methods of Crawford,’" Geoffray,*^ Corbin,’^ 
Marion’^ and vSandtner'^ were steps in advancement. 

The first suggestion as to transparent flexible films was prob- 
ably, made by A. Parkes,’® while Ferrier’® used a thick film of col- 
lodion, gelatin coated. Fourtier'^ seems to have been the first 
to try to use celluloid itself as an emulsion support, although J. 
Carbutt’" was the first to commercially introduce a celluloid film. 

1 Coinpt mid 34 , 72."), J. prakt Clu-in l.sr)2, 56 , 48") "Fhoto- 
Kcnic Maiiipiilalion,” koiulon, I8ji Honi's Phot J 18.")4, 1 , 4.4, Dingl. 
Poly. 18.^>. 125 , 28 

2 See Brit J Phot. 18(50, 16 , .707 

4 U S P 112(50, 1804. In this connection sec Phot Art J 6 , 448. 
J. tierscliel, Phil Trans 1840, art 07, Phot. J 18.7.4, June 2 W. Crookes, 
Phot J. 18.74, July, Ang Lahorde, La iaimi^re, 18,74, 20. A. Davanne and 
Bnrreswil, Brit J. Phot 1,8(5.7.12,018, 1.8(50, 13 , ,704 

4. Coinpt. rend 18,7,7, 41 , .4,8;{, Phot J 18.70, 3 , 102, Bull Soc Franc 
de Phot 18.7(5, 17. 

,7. Phot. Arcliiv 1,800. 18.4 , 

0 Phot. News, 18(51, 5 , 14.7. 

'7. La Luineire, Aug. 20, 1804 

8 Phot News. 1,80.7, 9 , .40.7, Phot Mitth 1 , 100, 2 , 01, Phot Korr. 
18(5,7, ,4.44 

0 Ber 1.87.4, 6 , 140.7 Phot. Mitth 9 , 2.40. 

10. Phot J. 187)4. Cosmo.s, 5 , (504. 

1 1 La Luniiere, 187)0, .74. 

12. Bull. Soc. Franc. Phot. May 18,78. 

14. KicutA’r's Zts. f Phot. 1804, 04 

14. 1). K P 5077, 1870 

1.7. K. IM 124, 187)0. 

10, K. P. 15.70. 1881. 

17. Bull Soc> Franc Phot 1881,74,210. 

18 Anthony’s Bull 1888. Phot New.s, 1888, 32 , 800. 
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It must Ik* renienil)ered that it was aftir R. Pont' ruid A. 
Rollason* had secured patent protection for coatiiiR plates with 
a collodion emulsion, that F. Archer' filed his patent, hater in 
the same year J. Clive^ and J. and*!) Day'* received only pro 
visional protection for their composite photofp'aj)hic ])r()a*sst‘s. 
The next year J. Johnston® patented the first I'olhxlion ferroty])e 
method; C. han^lois^ constnicted a “colhHlion'’ camera; J. Cheet- 
ham® descrilicd the use of adlcKlitMi in photo mechanical print- 
ing; R. Norris* transferred colKwlion prints from glass to fabrics, 
while W'. Newton'® communicated colKnlion printing methods, 
and T. de Beauregard" develoj 'I a chromo gelatin ])r(HX‘ss as- 
sisted by collodion i/ed negatives 

Archer’s process speedily attracted considerabU' attention as 
iieing far superior to daguerreotype and albumen jirocesses, which 
it was destined soon to suj)ersede In IS.')} Millet first made 
collodion positive pictures on enamel, which were exhibiti'd before 
the I'rench Academy of vSciences.'* 'I'wo years later apjieared the 
work of R. Hill Norris on the influence of the (jualitv of pyroxylin 
used on the porosity and sensitiveness of the collodion dry plate. It 
was not until IStil that (jaudin published Ins results on collodion 
emulsion, which, however, was not made practicable until ISbl, 
in which year B. J. Sayce and \V. B. Bolton described the useful- 
ness of silver bromide, and established the collodio bromide 
emulsion as an important branch of photographu* work. W. Clark,'' 
R, Rrooniann,'^ H. Dixon,''* T. Hooman and ]. Maliszewski,'® J. La 


1. IV. P. aOtJ, IHaf) 

2 K P 770, l.S.M 

3, P 1014, 1H.V) In this coim»*sti«ni sn- I.ivcrpo**! aiul M.imlu'S 
ter Phot J 187)7, 121, Siu'Hiuk’s Phot J l.s.')7. 27)0. Phot News, iSC)!, 5 , 
0: Art J. 18.51, Inly Athcn#emn IH.')2, Jan Hrit J Phot I.SO'.i, 16 , 7)04. 
577, 020. 1875, 72, 4, 18. 17, 131, 150. Phot Archiv lKr,o, 21, 2W 

4, H P 2130, 1855 

5, K P. 2808, 18,55 
6 K. P. 2072, 187/, 

7. K. P. 22.54. 18.50. 

8 H. P. 2871, 18.50 

9 K. P. 2029, 18.50 Sec I.. AiiKemarre. K P 1159. 18.50 

10. K. P. 624, 1857. 

11. H. P. .3066, 18.58 

12. Co.smos, Mar 18.54, Diiigl Poly 187>4, 131 , 467, 18.5.8, 147 , 157 

13. K. P. ;3024, 1860 

14. K. P. 95.5, 1861 

' 15. E. P. 1074, 1861. 

16. K. P 1089, 1861. 
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Farge,' M. Risler,^ A. RoUason,* A. Worthly/ L. Crozat,® F. and 
L. Kossuth/ and E. Pettit/ made minor improvements. Pro- 
visional protection was granted in England to D. Reed/ A. 
Marion® and F. Griine/® th^ first two for sensitized films and the 
latter for photographing on ivory with collodion. 

Photographic Collodions. By “collodion” is to be under- 
stood in this connection, an ether-alcohol solution of cellulose 
nitrate, and the idea seemed quite prevalent in the earlier days 
of tliis art, that the manufacture of pyroxylin was a proposition 
to which the individual experimenter should give attention, the 
superior results of one worker over another being attributed to 
some peculiar wrinkle in preparing the nitrocellulose. Therefore 
the early photographic journals are replete with methods and 
formulas for the home preparation of the nitrocelluloses in various 
weird ways, in order to supposedly impart peculiarly desirable 
properties to the collodion made therefrom. “ 

F. Archer published two methods, one'® by the use of potas- 
siuin nitrate,'® and the other the employment of nitric acid with 

1. K. ]\ 251)8, 1862. 

2. K. P. 21)54, 1803. 

3. K. P. 2143, 1804. 

4. E. P. 2347, 1804. 

5. E. P. 2053, 1864. 

6. K. P. 440, 1865. 

7. ]•:. P. 72, 186.5. 

8. K. P. .3542, 1807. vScc J. I.einary, K. P. 5223, 1879. 

0. E. P. 1200, 1868. 

10. E. P, 2022, 1860. Cf. W. McCaw, E- P. 941, 1870. 

11. Without seeming to cast aspersions on veracity, if these investi- 
jialors actually nitrated celhilose according to their published processes, it 
seems little short of providential that they remained this side the Pearly 
(iates long enough to get their efTu.sions into print. One "with forty years’ 
successful e.xperiencc” imparted suppleness to the collodion by adding to 
the cotton before nitration some glycerol; another "pioneer" preferred mo- 
lasses for the same purpose, while a third got 'jest (?) results from the addi- 
tion f>f a small amount of glucose. One empiricist dissolved medicated cotton 
after nitration, in a solvent composed of ether and his private stock, and 
obtained a collodion a little off-color, but "possessing extraordinary merit." 
No mention is made as to whether the collodions prepared from the a^ve 
that decomi>oscd, could still be salvaged as being potable. One especially 
meritorious collodion was obtained by treating as much as "you could get 
in" of "good” cotton, in a mixture of 5 gills "strong" nitric add, and the 
same amount of the "best vitriol on the market," the nitration being carried 
on at "summer temperature," until the pyroxylin "felt right." It was then 
taken out and washed "until, when you chewed a little of it, you couldn’t 
taste anything." 

12. Manual of the collodion process, 1862, 14. 

13. Potassium nitrate was first suggested by Millon and Gaudin, Compt. 
rend. 1846, 25 , 980, 1099. J. prakt. Chem. 1847, 41 , 418. 
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sulfuric acid for cotton nitration. A. Bechanip’ laid sta‘ss on 
the importance of temperature on the reactinj; acids. 1 1 . 1 ladow,* 
followed by F. Hardwicli,’ made a scientific study of the action 
of varying ratios of acids and temiK‘ittures, and ujHin the latter's 
researches, practical pyroxylin manufacture for iihotographic pur- 
poses may be said to lie based. L. Belitzski,* 0. Wolfram,' 
Pelouze and Maurcy/ Schneider :uid Kedtenbucher,^ bivonius,'* Iv. 


1. Compt rciul IHo^, J5, 17;{, Dinul ToK IsrcV 12€, 1 N Similar 

methods have also been <k'si'nl)e(l hv I.ivoniiis. N J I'haitn 18, 122. Majpies* 
Lahers, N. J Pharni. 18, .'j.');}. A. M.irliii, ('.nide dii PliotoKraphie, .SI. 
Mann, J prakt. Chem IK'iH. 59, 211 Miahle. N J l‘hunn 24, 2(;;{ Sou- 
iHTroii, J. Pharm 1H48, 2().‘b INiIv IHI.S. 110, ll.'i I,e (',ray. 

Honi’s Phot J IX.M. 1, H. W< muartshohr, Kient/er's J.ihr Phot 

240. Soumsseau. Horn's l‘hot J l.S.*)0. 7, 12 ('..imim. Monekhoven's 

Handb. Phot. 1804, 52. Delainotte, Praetice of Phot IK.'):!, lOl UH'hern, 
Ihiehler Memorial, 1808, 10. Ivlsner, Chem Teeh Milth 11, 4<l Ivder, 
Handb. Phot H, 180. Clamlet. Horn’s Phot J 3, 00 bii>;eoI, Horn’s 
Phot. J. 4, 0. Godard, Horn’s Phot J 4, 01 Hdit/ki, Horn’s Phot J , 
2, 02. Herling, Horn’s Phot J 5, 2 Disderi. l/Art de l.i PhotoKraphie 
1802; Bothmann, Monats 1880, 1, 117. Hder’s llamlb Phot 11, 181 
Lueh’s Dingl. Poly. 1802, 186, 02, Jahr Chem 18(>2. 15, 107 .Slmauss. 
Kuchicr, Phot, memorial, 1808, 10. Liek^rt. La Photographu' en Ameriqnc, 
1878. Sec also The Silver Sunbeam. I8t;:{, .V). Horn’s Phot J 1850, 12, I 
Phot. Zts. 1880, 277; I{der Jahr 1, 840 

2. Phot. Jour. 18.55; J. C. S 18.54. 7, 201, Phot News. l.SOl, 5, X12 

Sec Hardwich, Phot Chem. 1855, 1.5.5 5s I). Humphrev, Manual of the 

collodion process, 18.57, 10, Humphrey’s Jouni 8 , 12 

3. Phot. Chem Amer Hdit 185.5, 1,5.4, Kng first ed , 18.5.5. 2nd. 18.5.5, 

3d, 18<56; 4th, 1857; 5th, 1850, ,5th, l.SOl , 7th, edited by Dawson and Hadow, 
1804 ; 9th, edited hy J. 3'aylor, 1883, Amer lirl s,»me date Practically 
Hadow’s researches scern to have l)ccn forgottm and Hardwich is the most 
quoted authority in all linglish writings Sec also Phot News, 1801, 5, 
351,378. J. Sellers, Humphrey's J 1801. Phot News. 1801,5, .307, Brit J. 

Phot. 1862,9,27. J. Nicol, Brit J. Phot IHOl, 8, 4.38, S Davis, Brit. J. 

Phot. 1802, 9, .50 Ivditorial, Brit J Phot 180.5, 12, .53, 07 (•. Dawson, Brit. 

J. Phot. 1809, 18, .554 K. Banks. Brit. J Phot 188.3,30,102 J C Leaper’s 
First Principles of Photography, 18P2 Brit J Phot IStiS). 18, .3.5 T<iwler, 
The Silver Sunbeam, 1803, 5.3, Dry Plate Photography. 1805, .3.5 Martin, 
Handb. Phot. 1857, .3.50, Kcl|f's Handb Phot 1890, 1.S9. Phot News, 1805, 
9, 3. W. Ackland, Guide to Photography, Thomthwaite, 18.50, .'1,3 Beiltrki, 
Horn’s Phot. J. 18M, 2, 62. Herling, Honi’s J'hot J. 18.5t5, 5, 2. J. .Selniauss, 
Buehler. Phot. Memorial, 1808, 10. Luchs, Dingl Poly. 1802, 188, 03, 
Jahr. Chem. 1862, 15, 467. KlelTel, Handb Phot 18^, 10.5 baiwrti, Horn’s 
Phot. J. 18.59, 12, 60. Mann, J. prakt. Chem 18.5.3,59.241, P. C. Diicho 
Chois, Phot. Korr, 1874, 11, 72; Brit. J. Phot 1873, 20, .580, 1874 , 21, 80, 
Phot. News. 1874, IS, 19; 1894, 38, 310. 

4. Hom’sPhot.J. 1859.12, 1. Kder’s Handb Phot 1896,2,181. 

5. Dingl. Poly. 1878, 230. 245; Brit. J. Phot 1879, 25, 579 ; 28, .30, 
77, 242, 267; Phot. News, 1879, 23, 200, 270, Poly. Notizbl 1879, 34, 15. 

6. Compt rend 1864, 59, .'10.3; Chem. Centr 1865.38,4.57. 

7. Jahi.Chcm. 1864, 17, 798, Dingl Poly 1864,174,209. 

8. N. J. Pharm 18, 122. For replacement of collodion in photography 
by nitro-saccharose, see J. Bonneville, E P. 814, 1881. 
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vSoiibeiran,^Iy. Warnerke,^ and especially J. Eder,^ made contribu- 
tions to the preparation of pyroxylin especially suitable for photo- 
graphic work. This considerably contributed to expansion of 
photography, and incidentally to the entire cellulose nitrate field. 

Precipitated Pyroxylin. Considerable attention has been 
paid to the influence of the physical condition of pyroxylin upon 
the facility of solution in alcohol -ether, and the physical prop- 
erties of the solutions thus produced. As near as can be gathered, 
the idea seemed to be to precipitate the nitrocellulose in a floccu- 
lent, spongy or porous condition so as to increase the speed of 
dissolution in the menstruum employed. Domonte and Menard,^ 
Ilomolatsch,'’ R. Liesegangand E. I'crrfer,'’ A. Davanne,^ H. Vogel,® 
having contributed methods for bringing this about. 

Nitrated Paper. The papyroxyline of E- Liesegang,® and the 
xylopaper of J. vSpiller,’'' was used extensively at one time for the 
preparation of "paper collodion’’** on account of its free flowing 
properties. J. Pelouze,’- W. Crookes,**'* M. Lyte,'^ J. Elliott and T. 
Sutton,*** Iv. Zettnow,'** and P. Champion, 'investigated the com- 

1* J IMurm 1S4.S. DuikI Poly. IHH. 110 , 41.*) 

2. Phot Archiv 1.M7.S, .47. Phot Nlitth 14, .40! 

.4 Wien Akad Per. 187'.), March Pilot Korres 1,887, 108, 240. 
Brit J Phot 1,880, 27 , 00, 177, I.8.'). 201, Phot News, 1,881, 25 , 147; Bcr. 
1,880, 13 , 100. Ivders Handh Phot 1,800, 2 , 171, 178 

4 Conipt rend 1.847, 23 , 1087, 24 , ,87. .400 l{dor's Handh, d Phot. 
1890. 2 , 104. 

,5. Kicutzei’s Zts f Phot 1,802, 5 , 108, Phot, Archiv 3,90 Homo- 
latsch called it amorphous collodion. 

0, 1' Kahrc, IVaite encycl Phot 1,800, 2 , ,54 

7. Bull vSoc Franc Phot. 187,4, 2'.)2. 

8 Phot News, 1.871. IS, .5,8.4 G Simpson claini.s |)riority for de la 
Have by sixteen years Jahr Chem 1.871, 24 , 1029 Amcr Chemist, (2), 
1 , 3.42; Phot News, 1,874, «, ,442. Brit. J. Phot 1876, 23 , ,48.5; 1877, 24 , 229. 

0. Phot. Archiv 1800, 281 Brit. J Phot 1860, IG, 78, 108, 473. 
Phot. News, l.SOO, 13 , 13.4. Sec also W Bolton. Brit J Phot 1889, 3 $, 
.40.4 A hVeund, Brit. J. Phot. 1,867,14,481 G. Simpson, Amer. Chemist, 
(2), 1 , .432; abst Jahr Chem 1871, 24 , 1020; Poly Centr 1860, 35 , 7,53. 
Brit J*Phot 1077,26,601. 

10. Bayr. knnst Gcwcrbl 1868, .504 

11. A. Krcniid, Brit J. Phot. 1.868, 15 , 4.50 

12. Compt rend 1.848, 7 , 713, J pmkt Chem. 1830. 16 , 108. See also 
Joh, Chem Schriften, 5 , 30 

13 Horn’s Phot J 1,8.5-1. 1, 86 

14. Honi’s Phot J 1854, 2 , 78 Davanne’s .\nnuaire, de la Phot. 
1868 Brit. J. Phot 1,868.15,211. 

15 Phot J. 1,8.58. Horn’s Phot J. 1859, 11 , 3. The alcolen of T. 
Sutton (Honi’s Phot J. 1.862, 18, 75, 84) was a collodion containing no ether. 

16. Pogg Ann 1.871, 144 , ,410. Phot. Korr. 1871, 8, 245. 

17 Bull Soc Franc. Phot. 1873. 205. Compt. rend. 1871, 73 , 114; 
Zts. Chem. 1871. 348; Bull Soc. Chim. 1.871, 16 , 301; Jahr. Chem. 1871, 25 , 
800; Dingl. Polv. 1.871, 202 , 374; Chem. News, 1871, 24 , 141. 
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parative value of nitrated pajKT o\'er cotton for photograpliic 
purposes, and detailed metlioils for its preparation . W. Stillman, ' J. 
Spiller^ and especially the linn of Sclierinj;,'' attempted to 
purify the nitrocellulose by solution and eva])oralion or other* 
wise in order to increase the clearness of the ether alcohol solutions. 

Pyroxylin (iunt is a rather loosi‘ ex])ression which has found 
acceptance in connection with collcKlion teclmicpie, the tcrmbeiiif; 
first applied by J. Ivder^ to the material remaiiiin^^ in solution when 
an ether-alcohol colkxlion is precipitated by a larjje bulk of water, 
the amount of this water-soluble material ran^in^ from ()..V ^ 

and is very low in mtrpgen. 

Nitro^lucose at one time found considerable fa\'or as a supple- 
ness-inducing material to be added to collodion preparations. 
F. Hardwich found that when pyroxylin in alcohol ether solution 
was poured into water some substance was dissolved in the water 
which he assumed to be nitroglucose,’* and he theri'fore rei'om- 
mended the intentional addition of this material in order to 
obtain increast'd intensity of image. 1). v. Monckhoveip'' Iv. 
Camuset,^ W. Bolton,* de Bitteurs,'* C. bea,*'’ M. Noton, " b. 
Pine,‘^ J. Bonneville and others, 'Mn vest igated the applicability 

1 Hnt J Phot 1874,21, 2.XI 

2 Phot News. 188.4. 27, toa .Mot IMiot 18,8.4,22,152 

a K P 1451, 1877,4771, 1.8711,1) H P 2<)()(). 1.878, ahst J A t' S 
1.870, 1, 17.5, 171), DiukI Poly 1871). 231, 1)4, 232, 102, Ik-r 18711, 12, 310, 
Dcut IiidiistrieztK 1871), 18. Cheni hid 1871), 2, .85, W'.ig, Jahr 1-871), 2$, 
420, Chem. Tech Kep 1.878. 17, II, 100, 1871). 18, 1, 2.a.a. Iiidustriehl 1871), 
94; Phot Corr 18, 1,44 

4 vSitz Wien Akad Wiss 1879,79,5 I{der’s Handl) Phot 1890,2, 
195. Phot, News, 1804, 28, .472 

5, Manual of Phot Cheni 18.A1, 129 Phot J 18.50, 1857 , 2.50, 

Bull Soc Phot Fran 18.57,22 Kreutztr Jahr 1.8.50, 172, 18.57,2.50 Cos 
mos Rev, Fncy 18.57, 10, 027 Horn’s Phot J 1.8.57. 7, 41, 8, 20 Hard 
wich Manual, 1804, 129 Fahre Traite l{ncy Phot 1890, 2, 55 Phol 
News, 1878, 22, .502, 188.4, t7, 201, 1884, 28, .472 Towler, Silver Sunlxam, 
186.4,03 Brit J Phot 1874, 21, .’{98, 1878, 25, 477 • 

6. Brit. J Phot Aug 1, 180.5 

7 Bull Sot'. Franc Phot 1870, ,47 

8. Brit J. Phot. 1874, 21, .4,48, ;188, .498 (iough (Brit J Phol 1874, 
21, 328) .sugge.stcd the addition of three or four dro[)S glucose for every 100 
g. of cotton used for nitrating 

9. Brussels Sect. Belg Phot Assoc, 1878, ahst Brit. J. Phot 1878, 
25, 475; Phot. News, 1878, 22. 502 

10. AraerJ. Sci 1868, 45, 181 ; ahst Phot News, 1868, 12, 381. 

11. Phot, News, 1875, 19, 92. 

12. Humphrey J., abst. Brit. J Phot. 1867, 14, 28, 62. Wieck Gewer 
Ztg. 1867, 79. 

13. E. P. 814, 1881, abst. Chem Ind. 1881, 4, 139. F. P. 14128.5, 1881; 
abst. Mon. Sci. 1882, 24, 7.30. Phot. News, 1878, 25, 467. 

14. Brit. J. Phot 1878, 21, 467. 486. 





TECHNOLOGY OE CELLULOSE ESTERS 


of nitroglucose in conjunction with collodion (see p. 2850). The 
capricious action of this body when improperly purified caused 
its use in this connection to be gradually abandoned, until at the 
present time it probably has ho technical uses. 

The stability of nitrocellulose has been discussed in Chapter 

IX, and practical methods for stabilization detailed in Chapter 

X. There are a few points in connection with the keeping of 
photographic pyroxylin, tfiat may be noted at this time. F. 
Hardwich‘ declared that light changed pyroxylin into a gummy 
mass, a point to which A. Davanne took exception. G. Dawson,* 
W. Noverre,^ H. Vogel,* and H. Wortley,'’ independently, investi- 
gated the subject from a photographic standpoint, but their results 
were not in agreement. J. Eder® found decomposition sets in 
with especial rapidity in finnly closed bottles, and far more 
slowly when encased in paper. The results of J. Spiller’ and 
H. Fourtier* were similar. D. v. Monckhoven in 1(803’ expressed 
the opinion that decomposition of collodion arises not en- 
tirely from the action of acid, as impurity in the nitrocellulose 
or sofvents used to dissolve it, but from the slow decomposition 
of the pyroxylin in the presence of the alcohol, giving rise to ethyl 
nitrate and nitrite, and which impart to old collodion the dis- 
tinctive bouquet. 

The general solvents of the cellulose nitrates constitute Vol. 
If of this series, some of the more important of them having 
been touched upon earlier in this chapter (pp. 2486-2553). In 
photography, however, ethyl alcohol and ethyl ether, in varying 
proportions, are the main solvents employed for collodion forma- 
tion.'” In tlie early days -up to about 1858— one may almost 

1. Phot J. 1860; abst.Jahr.Clicin. 1800, 13, 499; Rep. Chim.Appl 2,05. 

2. Brit. J. Phot. 1809. 16, .'>54. ^ 

3. Phot. News, 1879. 23, 93, 109. 

4. Phot. Mitth. 1878; ahst Phot. News, 1878, 27, 151. 

5. Phot, J. 1879; ab.st. Phot. News, 1879, 62. See also Brit. J. 

Phot. 1879, 26, 23. Gage, Phot. News. 1874, IS, 342. C. Wel>er. J. vS. C. I. 
1893. 12, 117; Phot Ann. 1894, 04. 

0. Phot. Korr. 16, 216; Kder. Hand. Phot. 1896, 2, 223. 

7. Phot. News, 1883, 27, 453. 

8. Diet. I*rat. Phot. 1892, 1, 273. 

9. Brit J. Phot. 1803, 10, 150. 

10. F. vSeott Archer, Manual of the Collodion Photographic Process, 
1852, 17, used ether Only and added about 5 drops of alcoholic sedation of 
potassium iodide to the ounce. P. H. Delamotte, Practice of Phot. 1853, 
104, advised 1 of alcohol to 24 of ether. W. Ackland, Thomthwaite's Guide 
to Phot. 1856, 34, used 1:3. Hardwich, Manual ^ Phot. Chem.; Amer. 
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say that an ethereal solution of pyroxylin was used, the alcoholic 
content being extremely low, and in most instances was added 
only as the solvent of the halogen salts. Such collodions high 
in ether were found to possess the disadvantages of too rapid 
drying of film, so that it was diffiadt to prevent the formation 
of wave-like marks, and they also strongly repelled aqueous 
solutions.* J. Elliott and T. Sutton* were the first to adopt the 
ratio 1:1, and were followed by R. Liesegang,* L. G. KlefTeV and this 
has been the general practice since.^ It was soon found par- 

ticularly in the coating of large plates in hot weather, that it was 
difficult to obtain an even^film with a nonnal collodion with an 
alcohol-ether ratio of 1:1, and therefore the alcohol was in- 
creased, from whence are derived the expressions tvintfr and sum- 
mer collodions.* The high price in England at one lime of ethyl 
alcohol and ether led to the advocacy of methylated ether and 
methylated spirits,^ and a fierce controversy arose as to the 
action of the mixtures on the resulting collodions. 

The ratio of alcohol to ether was found to l)e of much^ more 
importance in the wet collodion than in the dry or emulsion pnx' 
esses, because the particular state of the film and its penetrability 
by the aqueous silver bath is much influenced thereby. Ivther 
makes the collodion more fluid,* while collodions high in alcohol 
Kdit. 1855, 170, 180, recommends a ratio of 1 4 for iwsitivc work unrl :i 5 for 
negative. 

1. M. Gaudin, I.ra Lumierc. 1854; Honi’s Phot. J, IH.'Vl, 2, 74, 00. 
Lassaigne, Dingl. Poly. 1848, ilO, 65. Rcynaud, Phot. Jahr IS, 64. 

2. Phot. J. 1858; Horn’s Phot. J. 18.59, 11, .3. 

.3. Phot. Archiv. 1860, 1, 43 

4. Kleffel’s Handb. Phot. 1868, 118. 

5. T. Sutton, Schnauss’ Uxicon, 1860, 16. Phot. Notes, 1862, 7, 68, 
82; Phot. New.s, 1862, 7. 170; Brit Phot. 1861, 8, 72, 84. Rep. encycl. Phot, 
de la Blancherc, 1863, 3, 4 J. Kder, Handb. Phot. 1896, 2, 202. Towler, 
Silver Sunbeam, 1864, 81. 

6. Kruger, Die Photographic, 1867, 387; Lcmling, Der Porsche^, 1864, 
5. Towler, Silver Sunbeam, 1864, 81; Phot. Archiv. 1867, 8 , ItM. D. 
Monckhoven, Traite gen. f. Phot. 1873, 207. Abney, Instruction in Phot. 
1876. Vogel, Phot. Mitth. 5, 1621. Cf. D. Monckhoven, Handb. d. Phot. 
1864, 175. 

7. Professor E. Wall, Diet, of Phot. 1912, 314. As to the use of methyl- 
ated spirit, see Nic<rf, Brit. J. Phot. 1863, li» 441, 453; Traill Taylor, Brit. 
J. Phot 1863, li, 328; Reynolds, Brit. J. Phot. 1864, 11, 330; 1865, 12, 400, 
627; Phot. News, 1881, », 61; Hill, Brit. J, Phot 1898, 45, 300. J. Spiller 
seems to have b^ the first to suggest the use of methylated spirit. Phert. 
J. 1855. Michaelis, Phot. Woch, 1896, 22, 185. Phot. Ann. 1897, 177. 
See also Brit. J. Phot. 1863, If. 328, 441; 1864, 11, 77, 330; 1865, 12, 400, 
627; 1891, 38, 771, 815; 1895, 4^ 164; 1898, 45, 300. 

8. Babo, Dingl. Poly. J. 1865, 111, 381. W. Blanchard, Phot. Mitth. 
5,123. 
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appear to be more sensitive, and to give greater density.^ Abso- 
lute alcohol and ether —rarely met with in this connection— are 
less suitable for collodion making than when containing a small 
proportion of water,- and it was not unusual to add water to the 
alcohol.’ J. Eder,^ T. vSutton,'’ and Gardner, Mason and J. Chap- 
man® have investigated this important point thoroughly. 

E. Hardwioli, as early as IS.v'),® attempted to 
determine whether silver bromide or iodide is the more sensitive 
to light. Bromized collodion is more stable and hence retains 
its sensitiveness lor a longer period than the iodized. The con- 
troversy of the relative merits of iodicK.^ over bromide was finally 
adjusted by the general acknowledgment that a mixture of the 
two gives best results as a generality. vS. Davis, '•* J. Kder,’® M. 


1. 1' Harciwicli, Man I’hot Clicm 121. T. vSulton, Heinlcin’s Photo- 
grapliicon, .3S; Ihler, Handb d Phot 1890, 2, 204 

2 F. Hardwich, Horn’s Phot. J. kSf)?, 8 , 20. Mariot, Horn’s Phot. 
J. ISO?, 8, 07; Phot Korr. 180'), 2, 148 Desprats, Horn’s Phot. J. 1859, 
11, 42. Gaudin, Phot Archiv. 2, 280 T Sutton, Phot News, 1802, 7, 
170, Phot Archiv 1802, 3, 1 17; Kleffel’s Lehrl) d. Phot 18, 'lO, 

8 G he Gray recommended 85' alcohol Martin’s Handl) d. Phot. 
18.57,218. 

4 Handl). d Phot 1890.2,200 F Pollmann, Handb d Phot 1802, 
14 H. Vogel, I.ehrb d Phot 1879, 122 Reynaud, Horn’s Phot J. 1802, 
18, 04 Mazac, Horn’s Phot J. 1801, 16, 80 J. Hingham, Instruct in 
Phot, 1855 Gaudin, Martin’s Handb (1 Phot 18.54, 191. J Schnauss, Phot. 
Archiv. 1801, 2, 18 Relitzki. Phot Archiv 1808, 1; Mon Phot. 1808. 
Rep, Fncycl Phot de la Hlanchere, 1808, 1,401. 

5 Hnt, J Phot 1878.20,801 

0 Phot News, 1874, 18, 188, Brit J. Idiot, 1878, 20, 279, 1876, 23, 
001. In this connection see also A Riche, C. Hardy and M Berthelot, 
Bull v8<k’ Franc Phot., abst Phot News, 1875, 19, 4()4, Phot. News, 1881, 
25, 01, 102; 1905, 49, 817 Brit J. Phot 1870, 23, 28, 001. H de la Blan- 
chtVe, Rep enevd de Phot 1808, 3, 128, 159, 100 Mon. Phot 1896, 3, 
1,54. Phot. Ann 1894, M, 1897, 177 K P 7277, 1898. J Lassaigne, 
Dingl Poly 1848, 110, ,541 , J Chim Med 1848, Oct , ,541. C Fabrc, 
Traits encycl. de Phot 1890, 2, 50, 59 H Fourticr, Diet Pratique de 
Chim. iitiotographique. 1892, 284 

7. For general data see Brit J Phot. 1802, 9, 196, 10, 4,54; 1806, 13, 
;i,59; 1809, 16, 491; 1898, 40, 820 Phot. News, 1802, 6, 407; 1807, 11, 406, 
1808, 12, 20.'). 1,872. 16, 405; 1,881. 25, 881; 1888, 27, 201. Bull. Soc. Franc. 
Phot. 18.57, 3, 80; 1807, 13, 804 Phot, Jahr 17, ,52. 

8 Manual of Phot. Chemistry, Amer. Edit. 1855, 142. Interesting 
papers on this subject will be found by Reynaud, Bull. Soc. Franc. Phot. 
1802; Brit J. Phot. 1.802. 9, 62. 190. 8,5.8, 370; Rep. encycl. Phot. H. de la 
Blanch^re. 180,’l. 3, 1.5;i. Sec Evams, Brit. J. Phot. 1871, IS, 161. 

9. Phot. Jahr. 1?, 25 

10. Brit. J. Phot. 1876, 23, 121, 200, 318; 1877, 24, 90; Phot. News, 
1870, 20, 207, 851. Phot Corresp. 1,876, 13, 83; abst. Chem. Centr. 1876, 
47, 514. Handbuch d. Phot. 1896, 2, 220. 
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Juilhet,* Beer,' R. Namias,^ T. Phipson,^ E. Reyiiaiid,'* T. Pout- 
ing,^ G. vSimpson,^ A. Webb/ and Zettnow,'* contributed re- 
searches along this line. The collodolith and iodoc'ollodolith of 
Schippang & Wehenkel"’ attained .some j)opularity in C'lcnnany. 

For half-fone pictures iodo-bronii/ed collodions are preferred.'' 
The ratio of bromides to iodides has remained since 1S.')1 ap])rox- 
imately the same (i. e., .'i* and has been the subject of researches 
by C. Heisch and 11. Vogel,'“ Juilhet,' ’Meynier,'‘and J. Bingham.''' 

lodizcr. The term “iodi/er” is a misnomer, for, except in 
the earlier days of the art, both bromides and iodides have been 
used, but the term has j rsisted until the ])resent day. 1'. Archer'" 
used potassium iodide, LcViray'^ and Bingham'" employed the 
corresponding ammonium salt, the latter with potassium lluoridc;"' 
Laborde and Brebisson'*" found cadmium iodide most suitable. 

1 Itnt J l‘hot 11 , 10.') 

2. Hrit J Phot l.KOT. 14,101 

3 Mon lOiot I00:L 10 , 100 

4 Phot News, IHOO. 10 , .32.S. 
r> Bnt J. Phot 1802.9,02 

0 Brit J Phot 1802, 9 , .'{70 

7 Phot Jahr 18 , 28 

8 Bnt J Phot 1802. 9 , .'{.')8 Rej) encyd de Phot H <k la 
Blaiu'hcre, 1803, 3 , 1.').3 

0 PogK .Ann Phvs 1872,145, is.’), abst Cheiii Centr 1872, 41 , .101 ; 
Phot Mitth 1.872. 8 , 270. 20,'), 300. 180.3, 9 , 4 

10 1) K P 080a, 1.870, a l)st J.ihr Chein 1880.33, 1.310, Clu in Zig 

1,880, 4 , 441 

11. See J Cutting, t.’ S P 1 1200, 1.8.') 1. (^|)age 2708) 

12 I{lenients of Phot 1.803 Jfeisch, lileinentsof Phot 1.80.3, 210, and 
Van der Beck, Phot Archiv 1.801, .303. nse<l for co])ying engiaMiigs. am- 
monium iodide with one tenth of calcium chlorule Newton (Phot, Mitth. 
187.3, 227) used the chloride, bromide and iodide of cadmium See also 
Brit J Phot 1809, 18 , 401 

13. Brit, f Phot 18t)4. U, 10.') 

14 Brit j. Phot 1800,13,3.30 
1.3. Phot World, abst Bnt J Phot 1 .87 1 , 18 , .3.39 
10 The Chemist, 1R.31 Manual of the photographic process, 18,32, 
20 W. T Wilkinson. Bnt J Phot 187.3, 22 , 200 See S. I) Himiphrcy’s 
"Practical Manual of the Collodion process,” N Y 18.>7, .3.8 P.al. Dela-, 
mottc, "Practice of Photography," I<8.').3, 10.3 A de Brebisson, "Novelle 
methodc photographirpie sur Collodion, 18.">3, abst Rep encycl Phot. B. de 

la Blanch^re, I80:3. 1 , 90 Hlasiwi t/. Dmgl Poly, 18,34, 133 , 1 18, Poly. Centr. 
18.34.20,1209 

17 "Photographic," 18.32. 94. 1.8.34, 94. Sec Kreiit/cr’s Jahr. Phot. 
1857, 13.3 La Lumierc, 1857, 101 . I’hot Jahr. 18.34. 17 , 0. 

18. Photogenic Manipulation, 1851 ; Jahr. Chem 18.32,4,210 Compt. 
rend. 18.52, 34 , 72.3, Dingl Poly. 18.32, 31 , 28, Ann 18.32, 84 , 173. J. prakt. 
Chem. 18.32, 58 , 48.3. Cf. Berry, Rep. cncycl Pilot H de la BlancWre, 
1863, 1, 332. 

19 L. Montizon, Cosmos, 18.34, 213 

20, La Lumierc, 18.'>3, No 20 Fabrc Trait6 encycl Phot 1890, 2 , 
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Belloc^ used CdBr2 with KI and NH4I, and D. Monckhoven,* 
cadmium salts alone. H. Vogel* preferred the bromide and iodide 
of cadmium mixed. It was I^. Hardwich^ who first pointed out 
that cadmium salts increase* the solubility of alkaline halides 
in collodion, without specifically recognizing the formation of a 
double salt. 

Cadmium salts were also used by J. Elliott,* Meynier,® Easi- 
more,^ J. Nicol,* Duchois,® W. Ivong,^® H. dela Blanch^re,^^ C. Wal- 
dcck, Jeanrcnaud, ** Savard, Seely, ** J. Schnauss, R. Liesegang, 
H. Wothly,'* Martin,'® Sabatier,®® Thouret,®' Borlinetto,®® Des- 
pratz,®* Piard,®^ Webb,®*M. vSanders,®® Weekes,®® Crespon,®* Inglis,®® 
Braun,*® Auxerre,*' N. Rood,*® Spencer,** Sarony,** Bordeau,** 

«(): Kder’s Handb. Phot. 1890, 2 , 215. Bull. Soc. Franc. Phot. 1857, 98; 
Kreutzcr's Jahr, 1857, 205. 

1 . Trait6 dc la photographic siir collodion, 18.54. Les quatres branches 
dc la photographic, 18.55. Rep. cncycl Phot. H. de la Blancht^rc, 1803, 1 , 190. 

2. Trait4 de Photographic snr collodion, 1855. 

3. Brit. J. Phot. 1871, 18, ,39; Lehrbuch dcr Phot. 1870, 1878. 

4. Manual of Phot. Chem. 1859, 24.3; German Edit. 1864, 125; Eder’s 
Handb. phot. 1890, 2 , 214. 

6. Rep. cncycl. Phot. H. dc la Blanch^rc, 1863, 1 . 

6. Bull. Beige. 1866. 219. 

7. Phot. News, 1858, 2 , 1.37. 

8. Phot. News, 1858, 2 , 107. 

9. Phot. News, 18.59, 3, 2,33. 

10. Dry Collodion Process, 18.57, 7. 

11. Rep. cncycl. Phot. 180.3, 3 , 338. 

12. Rep. encycl. Phot. 1863, 3 , 339. 

13. Rep. cncycl. Phot. 186.3, 3 , 101 ; Brit. J. Phot 180.3, 10 , 90. 

14. Rep. encycl. Phot. 1803, 3 , 193. 

15. Brit. J. Phot. 1861, 8, 4.33; Phot. News, 1861, 5 , 612. 

10. Brit. J. Phot. 1801, 8 , 286; Phot. News, 1861, 5 , 330, .391. 

17. Phot. News, 1861, 5 , 58; Brit. J. Phot. 1868, 15 , 369. 

18. Phot. News, 1861, 5, .594. 

19. Bull. vSoc. Franc. Phot. 1861; abst. Brit. J. Phot. 1861, 8 , 254. 

20. Brit. J. Phot. 1862, 8, 198. 

21. Brit. J. Phot. 1862, 8, 474. ' 

22. Rep. encyl. Phot, de la Blanch^re, 1803, 2 , 104. 

. 23. Rep. encyl. Phot, de la Blanch^re, 1863, 1 , 204. 

24. Brit. J. Phot. 1864, 10 , 30. 

25. Brit. J. Phot. 1804, 10 , 64. 

26. Amer. J. Phot. 1865; abst, Brit. J. Phot. 1865, 12 , 338. 

27. Brit. J. Phot. 1865, 12 , 551. 

28. Brit. J. Phot. 1866, 13 , 408. 

29. Phila. Phot. 1866. See Fabre, Trait6 encycl. Phot. 1890, 2 , 67. 

30. Brit. J. Phot. 1866, 13 , 610. 

31. Brit. J. Phot. 1866, 13 , 500; 1868, 15 , 237. 

32. Brit. J. Phot. 1866, IS, 613. 

33. Brit. J. Phot. 1866, IS, 6. Brit. J. Phot. Annual, 1866. 

34. Brit. J. Phot, 1868, 15 , 409. 

35. Phil. Phot. 1868; abst. Brit. J. Phot. 1868, 15 , 50a 
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Waitz,* S. Davies,® Reutlinger,® W. Kemp,< J. Towler,* D. Uacli- 
rach,* Roche, ^ Petsch,* Hall,^ T. vSutton,'® W. Black and Anderson,'* 
Melander,'® Hushcr,'* Potter,'* Castellani,'^ Chaftin,'* Zimmer* 
man,'^ Reichard,'* Gougenheim,"* Davaime,®"Scotellari,®' Jewell,®® 
Biebert,®* E- M. Estabrooke,®* C. Klarv,®^ Boisonnas,®* Spencer,®® 
Kroh,®*Gihon,®® Beeles,’’" Bayard, Agnads.Kierlaiitz and Doughty,®' 
Barker,®® Wall,®® Perrot de Chaumcux,®* W. Heighway,“ Eder,'*" 
Ferret,®® and De la Riviere.®’* 

J. Schnauss®® first used lithium salts, and Liescgang*" employed 
them in conjunction with cadmium salts, but their relatively 

• 

1. Bull HoIkc, 1868: ahst Bn( J IMiot 1808, 15, M 5 

2. Brit. J. Phot. 1 8(18,15, 840 

3. Brit. J. Phot. 1860,15,401. 

4. Brit J. Phot 1860, 16, 37r» 

5. “Dry Pr(x:c'ssc“> m Phot " 186)1, .'ll 

6. Silver Sunl>cani, 1866, 67. 

7. Brit. J Phot 1871,18, 161. 

8. Phot News, 1871,15, .m 
0. Brit. J. Phot 1871,18,30 

10. Phot News, 1873,17.482 

11. Brit. J Phot 1873, 20 , 301 "New Wet Colhxlion IWess," 1873, 0 

12. Bnt. J. Phot. 1873,20,280, *72, Phot News. 1873, 18, 226, 2.S!), 
361,362. 

V,l Brit. J. Phot. 187:i. 20 , 3ir), Phot News, 1873, 17, 317. 

14. Brit. J. Phot 1873.20,423 
1,5. Phot. News, 1873, 17, 508 

16. Phot. News, 1874, 18, 148 

17 Phot News, 1874, 18, 5.')6. Bnt J Phot 1874 , 21, 5.%, 

18. Phot News, 1874,18,481. 

19. Brit. J. Phot 1874,21,270 

20. Bull. Beige, 1877; abst. Brit J Phot 1877, 24 , 406. 

21. Le Progris de Phot. 1877, 12, 23 

22. Brit. J. Phot. 1877,24,622 

23. Phot. News, 1878, 22 , 500 

24. Phot. News, 1878,22, 125 

25. Pract. Phot. 1878; Brit. J. Phot. 1878, 25 , .380. 

26. Brit. J. Phot. 1878, 25 , WO. 

27. Phot. News, 1878, 22 , 461 ; Phot. Mitth, 1878, 207 

28. Phot. Wochcnbl. 1879; Brit J. Phot 1870, 26 , 584 

29. Phot. News, 1879, 23 , 603. 

30. Phot. News, 1879. 23 , 298. 

31. Fourtier Diet, pract. phot. 1892, 285 

32. Brit.J. Phot. 1879.26,31. 

33. Brit. J. Phot. 1880, 27, 30. 

34. Phot. News, 1882, 26, 750. 

35. Phot. News, 1897, 41 , 628. 

Fofnjules, Recettes et Tables, 1900, 29. 

37. Phot, par le collodion, 1903, 4. • 

Bull. Sx:. Franc. Phot. 1856. Rec encycl. Phot H. de la Blanchire, 
18B3. 2, 23. 

39. Phot. Archiv. 1860, 62. 

40. Eder Handb. Phot. 1896, 2, 216. 
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high price and deficient stability of the collodion led to their 
disuse. They have been recommended by H. Wortley/ for in- 
stantaneous work; Melander^ used Lil with Cd and NH 4 iodides; 
while vS. Davis^ advocated a mixture of LiBr and LiL 

L. Belitzski,'* W. Mayall,^ V. Heath and C. Heisch,® Moulton/ 
vSpencer/ Hall,'’ vScotellari'® and Maxwell Lyte“ used magnesium 
halides. Potassium tluofide'’ was found to be worthless. Ferric 
chloride, '•'* ferrous iodide,'^ ferrous bromide,^® and ferrous bromide 
and iodide’® have been recommended, but not extensively used. 

Of the organic iodizers, tetraethylammonium iodide/^ ethyl- 
amine iodide, bromide, or chloride;’® were placed on the market 
in l(S7)k‘® Aniline bromide and iodide were found useless by J. 
Fdcr and Totli.^” Migurski*’ employed cadmium and tetraethyl- 
ammonium iodides. Kingsley-^ advocated arsenic bromide and 
iodide; J. B. Reade worked with cobalt and ammonium iodide,^® 

1 Brit J Phot I,S(i.‘L 10, 70 Rep eiicyd Phot H. de la Blanch^re, 
ISOIL 3, 101, 

, 2 Phot News. 1.S7:L 17, .'117. Brit J Phot. 1S7:1, 20, .ll.") 

;i. Brit J Phot 1S7S. 25, ;i:io. 

4 Horn’s Phot J 10, ’ll 

5. Horn's Phot J 13, 7t). Rep encycl Phot dc hi Blanchdc, 1863, 1, 
14. Fabre, Traite encycl Phot 1800, 2, 00, lider Handb Phot 1895,2,217. 

0 Brit J Phot. 1801. 8 , 133 

7. Phot News. bSOl. 5, <)12 

8 Blit J. Phot 1808. 15,400 

0 Phot News, 1873. 17, 482 

10 Brit J Phot 1877, 24, 0»22 

11 Rep encvcl Phot dc la BlanchcVe, 1803,1,14 

12 Paler Hand!) Phot 1800, 2, 107. (',. Wolfram. Phot. News, 1879, 23, 
338 

13 (WolTray. Cosmos. 185.“). ,382. Dind- Poly. 1855, 136, 380; Poly. 
Centr. 18.55, 21, 045. abst Wa^ Jahr. 18.55, 1, 144. Caron, Cosmos, 6, 146; 
DinKl Poly 18.55. 135, 374, Polv Centr. 1855, 21, 0.34 

14 Neiler, Horn’s Phot J 18.57 Kder Handb Phot 1896, 2, 217. 

Maconcx'hie, Phot News, 18.58, 2, 30 , 

15. D. Monckhoven, Horn’s Phot J. 1858, 17. 

10 vSahler, Rev Phot 1801 .abst Phot. News, 1861, 8 , 342 

17 L von Babo, PogK Ann Phys 18.56, 97, 409, Fabre, Traits cncycl. 
Phot. 1800, 2, 02: P:<ler Handb Phot’ 1806, 2, 217. Pharm J. 1856; Amer. 
-J. Pharm. 1850, 28, 440, Rep encycl Phot de la Blanch^re, 1863, 1. 

18 1) Monckhoven, Phot. Archiv 1801, 72. Fabre, Trait6 cncycl 
Phot 1800.2,02. Kder Handb Phot. 1890, 2, 217. 

10. Phot. Korr. 1873, 125. 

20. Phot. Korr. 1877, 9. Kder Handb. Phot. 1896, 2, 217. Brit. J. 
Phot. 1877, 24, 00. 

21 Rep. encvcl Phot de la Blanch^rc, 1863, 1, 212. 

22 Martin’s Handb Phot 1857, 215. Rep. encycl. Phot, de la Blanch^re, 
1803, 1 vSee T. Sutton. Phot. Notes, 1800, 157, Kreutzer’s Zts. 3, 10. E(fcr 
Handb. Phot 1800, 2, 217. 

23 Brit. J. Phot. 1808, 15, 253. 
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while Laborde/ F. Ilardwich,- and Liest‘gang,^ replaced potassium 
halides by the correspondinj; scxlium salts. Braun* used sodium 
and cadmium iodides; H. Vogel'’ preferred siHlium bromide with 
cadmium and sodium iodides; a combination also exix'rimented 
with by Liesegang.® Kroh/ and Barker and Hart, used mixed 
sodium and potassium halides. 

Laborde and BrebissoiV tested zinc bromide, and baborde* 
the iodide, while be (iray'” and also Migurski‘’ combined the two. 
Boisonas'^ iodized with zinc, cadmium and ammonium hxlides. 
Bcrry’^ first recommendei! calcium bromide, and Kohnke'* the 
iodide. Clarke’^ suggested cafeium chloride, and Black*® adopted 
a mixture of ammonium and cadmium iodides with CaCb. Chaf 
fm*^ obtained best re.sults with calcium bromide. Strontium 
iodide,*® chloride*'-' and bromide,'‘*'’orstrontium iodide and ammonium 
bromide,'^* have also been brought forward for the jirodnction of 
special efTects.*** 

Additious to lodizcr. Various additions to the collodion have 
been suggested either to make it more rajiid, or to produce greater 

1 Ihill S(H’ Kranc I ’hot .'>.H 

2. Fahro, Traile tneyel I’liot ISlHl. 2 , 01 , l{<lcr Uandh I’hol, ISOli, 2 , 
215 

;k I’hot News, IHOl.S, .'xS 

4 bnt. J. I’hot l.SOO, 13 , .")01. 

.5. Brit J I’hot ISOO, 13 , 120. IMiW. 15 , S. I.S71. 18 , dO, 220 

0 Brit J Phot. IHGK, 15 , dOO 

7 Brit J Phot 1879, 26 , 750 

8, La buini^re, IHoil, No 29. 

9 Bull vSoc Franc Phot 18.57. 98, Knut/cr's J.ihi 1857,205. 

10. Fabrc, Traitt* encycl Phot 1890,2,01 

11. Hep encycl Phot de la Bl.mcheie. 180.'{, 1,212 

12. Phot News. 1878, 22 , .5-10. Brit J Phot 1878, 25 , 54!) 

1.1 Horn’s Phot J 1.8.5.5.4, 47 

14. Buhler’s Memorial, 18(18 

15. Sci Amcr 1800, Bnt J Phot 1800, 13 , 02, 1.808, 15 , .840 

10 Brit J. Phot. 187:1, 20 , 289, 4.50, 472, Phot. News, 187.1. 17 , 28‘). :ifll 

17. Phot. News, 1874, 18 , .5.50, Bnt J Phot 1874 , 21 , .5.50 also 
Phot. Korr. 1807, 70. Fahre, Traite encycl Phot 1890,2,00 Anthony's 
Phot. Bull. 189.5, Mon Phot 1.89.5, 11 , 42 

18. Licsegang, Phot. Archiv. 1809, 74. 

19. Anthony’s Phot. Bull. 1895. Mon Phot 189.5, 11 , 42 

20. Eder, Phot Korr. 189.5, 107, lidcr Handh Phot 1890, 2 , 210, 
Formules, Recettes et Tables, 1900, 29. 

21. R. Namias, Rev. Suisse Phot. 1903, Mon Phot, 190.'1, 10, 199. 

22. In this connection sec also Brit. J. Phot 1808, 15 , 2.5.’!, .825; Phot 
News, 1863, 7 , 278 Bull. Soc. Franc Phot 18.5.5. 1 , 00, 18.57, 3 , 86, 98. 
Hfep. encycl. Phot, de la Blanch^rc, 186:1, 1, No. 326 J. Ferret, "La Photo- 
graphie par le Collodion," 190.8, 4. Wilde, Chem. Tech. Rep 1879, 18 , 11, 
186. Mon. Phot. 1866-1867. 6 , 68. 1807-1868, 7 , 112, 1877, 16 , 47, 1879, 
18 , 161, 160, 166, Fabre, Traits encycl. Phot 1890, 2 , 60. 
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freedom from fog or increase the density. Few, however, have 
survived in general practice. Free iodine^ was used to prevent 
formation of fog and incnease the contrast; a small amount of 
nitric acid acting in a similar manner.^ As free bromine liberates 
iodine, it has a similar action.® 

In many instances the reason for the addition is not clear. 
Among the products which have been advocated in this con- 
nection may be mentioned sodium acetate,^ lead acetate,® lead 
nitrite,® sodium or potassium nitrite,^ platinum chloride,® gold 
bromide and gold chloride,® gallic acid,’Hannin,^^ potassium phos- 
phite and sodium phosphite,’^ uranium nitrate,^® nitrogen iodide,^* 
urea,'® creosote,'® aldehyde,*’ chlorofonn,’® iodoform,'® chloral 
hydrate,’® glycerol,’* sugar,” morphine acetate,’® cod liver oil,’^ ben- 

1 . See 0. Le Gray, Photographie, 1852. A. Belloc, Traits de la Photo- 
graphie w collodion, 18M. Gaudin, Horn’s Phot. J. 1855, 54. Hardwich, 
Manual Phot. Cheni. Amer. Edit. 1855, 181. 

2. A, de Brebisson, Trait6 complct dc Photographic sur Collodion, 1855. 
Cf Phot. Mitth. 1860, 27. 

* 8, Pascalis, Girb’s Phot. Jour, 2, 26. Baric, Kreutzer’.s Jahr. 1856, 
60. Keith, Kreutzer’s Jahr. 18.57, 1.31. bicbert. Phot, en Amer. 1878, 45S. 
H Wilde Phot. Korr. 1870, 110 Hardwich, Manual Phot Chem 185.5, Amer. 
Edit. 7.3. Eder, Phot. Korr. 1878, 211; 1870, 1.32, Handb. Phot 1806, 2, 
218 T. Sutton, Brit. J. Phot 1860, 7, 22; Kreutzer’s Zts. 1860, 6. See Phot. 
News, 18.50, 3, 23:1, 280 Brit. J. Phot. 1865, 12, 467. 

4 T. Sutton and G. Dawson, Phot. News, 1858, 2, .30. 

.5. Parr, Phot. Archiv. 1861,238. Horn’s Phot. J. 1864, G, 40. Hein- 
lein’s Photographicon, 1864, 6.3. Heid, Eder Handb. Phot. 1806, 2, 218. 

6 I,aborde, Monckhoven's Trait6 gen. Phot. 1864, 160. 

7. Sahler, Hardwich Manual Phot. Chem. 129. 

8. Eabrc, Traits encycl. Phot. 1800, 2, 67. 

0. I'abre, Traitd encycl. Phot. 1800, 2, 67. Barnes, Heinlein’s Photo- 
graphicon, 1864, 0.3. 

10. Trait6 gen. Phot. 1864, 169. Bovey, Phot. Archiv. 1870, 92. 

11. Phot. Archiv, 1861, 2.38. 

12. H. Sahler, Brit. J. Phot 1863, 9, .331 ; Bollmann's Phot Monatshefte, 

1863, 101. _ 

' 13. Kink, Phot. Korr. 1865, 186. Barker, Phot. News, 1882, 2G, 7.50. 

14. Bull. Soc. Franc. Phot. 1873, 8^1. Brit. Phot 1873, 20. 

15. Hase, von Babo, Horn’s Phot. J. 1855, S, 15, 23; Dingl. Poly. 1855, 
13G, :181; Poly, Centr. 1855, 21J322; Poly. Notizbl. 1855, 10, 241; Pharm. 
J. 1856; Amer. J. Pharm. 1856, 28, 440. 

16. F. Archer, Kreutzer’s Jahr. Phot. 1855, 18. 

17. Conduch^ stated that this increased sensitivene^, but Babo denied 
this and Monckhoven said that it had no effect. See Traits gen. Phot. 1865, 
219. 

18. R. Shadjwlt, Phot. J. 18.55, 56. Patrick, Kreutzer’s Jahr. 1857, 261. 
Mayall, Rep. encycl. Phot, de la Blanch^re, 1863, 1. 

19. W, Hockin, 1852. See F. Hardwich, Kreutzer’s Jahr. 1857, 253. » 

20. R. Uesegang. Brit. J. Phot. 1870, 17. Phot. Archiv. 1870, 93. 

21. See Kreutzer’s Jahr. 1850, 64. R. Shadbolt, Dingl. Poly. 1864, ISI, 
433; ISO, 56; Chem. Centr. 1855, 20, 49, 174. M. Gaudin, Phot. News, 1861, 
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zine, helenin and oil of turpentine,’ aiiilin,® camphor,* soap.* 
silver oleate,* phenol,* glycyrrhizin,^ oil of cloves,” animoniacal 
resin,* alcoholic solutions of wax or paraffin,'* nibber,” copaiba 
balsam,’* gelatin or isinglass,’* ammonium aaHatc,’* Ixiizoin,"" 
iodine cyanide,’* uranium salts,” coumarin and ammarin bromine 
compounds,’* mercury,’* albumen,*® mercuric cyanide,*' paraffin** 

S, 319, 364. Rep. encycl Phot, de la BlanclKHe, 186.1, 2, 4r». Djxon Phot 
News. 1874, IS, 58. Phot Jahr 17,:14. Bull Soe Ituuc. Phot 1876.22, 95 

22. Bull. Assoc Beige, 187.5. 1 , 2.55, Mon Phot I.S7.5, Jan Blit J 
Phot. 1867, 14 , 67. 

23. Bartholomew used the acetate Diamond used morphine acetate 
See Monckhoveii, Traitt* gen ! '.ot 186.5. 219. Phot Archiv 1867, 2.’U 

24. Barnes, Phot. J. i860, 21* HalleiilHvk, Phot Mitth 1872, 8, 188 
1. All three increase the stability of the eolhxlion. Hallenlieek, Phot 

Mitth. 1872, 8 , 188 Helenin is the camphor obtained fiom Inula Ileleninm, 
see Merck's Index, 2nd edic. 1902, 126 

2 K. Schwier, Kder’s Hand!) Phot 1896,2,219 Kabre, Traite encycl 
Phot. 1900, 2 , 67 

3 J Cutting, I' S P. 11213, 18.54, H P 1638, 18.54 Humphrey's 
Manual of the collodion process, 18.57, 178, Dmgl Poly 18.55, 13o, 206, 
Poly. Cciitr. 18.55, 21 , 242, Heinlcin’s Photographicon, 1864, 6.5, I.irbert’s 
Phot en Amer, 1878, Pnimm, Phot. Mitth 10 , 102 

4. Simpson, Phot Mitth 1867, 3, 210 * 

5. R. Courtenay, Kder Handb. I W 1896, 2 , 21 !» Phot News, 1866, 
10 , 422. 

6. Kaiser, Bull. Bclg. 1867, 16 Voylc, Phot Arelnv 1.H68, 279 

7. F. Hardwich, Kreutzer’s Jahr 18.57, 103, Silver Sunlx ain, ISti:!. 6.3 
k Hadow, 1854. Hardwich’s Manual l%)t Chem Kreul/cr's lahr 

18.57,103,251. 

9. Resin boiled in ammonia Hardwich, liderHandb Phot. 18*16,2, 219 

10. Halpen, La Lumiere, 1854, Jan U-spiault, La Lumit're, I.H.54, July 
Horn’s Phot. J. 1860, 215. Wamerke, Brit J. Phot 1875, 22 , 369 

11. Fry, Athenaeum, 1851, Dec 27 Kreutzer’s Jahr. 1851, Hit lire- 
bisson, Nouvelle methode sur collodion, 18.52 M. Sanders, Amer J Pilot ; 
abst. Brit. J. Phot, 186.5, 12 , 358. Sanders, Amer J Phot . abst But. J 
Phot. 1865, 12 , 358. 

12. Bdttgcr, Phot. News, 1873, lO, 300. 

13. Kroh, Phot. Woch- 1879; Brit J. Phot 1879, 26 , .5.84, 

14. Jeanrenaud, Mon. Phot. 186.3; Bnt J. Phot IH6.3, 10 , 8.5, 9(5; Reji, 
encycl. Phot, de la Blanchirc, PiOil, 3 , iol. 

15. It has been stated that the addition of about V,'„ of gum lanz/jin 
to collodion will cause the picture to deyelop itself after ex|)osuie, the plate 
remaining sensitive, after the silver bath, for only one-half hour. 

16. Geoffray, Wag. Jahr. 1855, 1, 44, Cosmos, 1855, .382; Dingl Poly. 
1855, 136 , 380; Poly Centr, 1855, 21 , 945. 

17. G, Markham, Brit. J. Phot. 1872, 10 , 206. H. Worticy, Phot. 
News. 1875, 11,246. 

18. Anon. Brit. J. Phot. 1870, 17 , 552. 

19. Phot. News, 1859, 3, 12, 228. 

V. Griswold, U, S. P. 15336, 1856. See Humphrey's Manual of 
Collodion Process, 1857, 186. ’ 

. 21. Geoffray. Cosmos. 1855, 382; Diugl. Poly. 18*55, 136 , (WO; Poly. 
Centr, 1856, 2L 946; Wag. Jahr, 1855, 1, 144. See also H. Davy, Gerhardt, 
Lchrb. organTChem. 1854, 1, 517. 

22, L. Wamerke, Brit. J. Phot, 1875, 22 , 369. 
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are among the materials proposed for this purpose.* 
Decomposition of Collodion, The early workers soon dis- 
covered that iodized collodjpn does not keep, and, although color- 
less when freshly prepared, soon darkens until red, with a cor- 
responding diminution in sensitiveness. F. Hardwich,^ Testelin,® 
J. Eder,'* T. vSutton and (i. Dawson,^ and others,® advanced 
theories, but the decomp4)sition depends upon a number of ob- 
scure factors, which, in their entirety, have not as yet been 
satisfactorily explained. 

Various means for restoring or decolorizing old collodion 
have been brought forward, as by the addition of potassium 
cyanide,’ ammonia,® sodium carbonate,^ sodium bicarbonate,*® 

1. Sec also M Ferrier, Hull. Soc Franc Phot. 1874 , 20 , 91. M. 
Franck (le Villechollc, Hull Soc Franc Phot, 1874, 20,90 Oaije, Bull. Soc. 
Franc. Phot. I8.')9, S, 287, T. (lullivcr. Phot. News, 18{)7, il, 270. M. 
Gaudin, Brit J Phot. 1801, 8 , 287, Phot News, 1802, 6, 197; 1803, 7 , 500, 
520. C. Hcisch, Phot News, 1803, 7 , 340; Bull Soc I'ranc. Phot 1802, 8 , 
239. C. Waldack, Ainer. J. Phot., abst Phot. News, 1803, 7 , 100. W. 
Scott, Bull. vSoc Franc. Phot. 1800, 6, 44 Waltz, Bull vSoc Franc Phot 
1808, 14 , 271. G. vSiinpson, Bull Soc. Franc. Phot. 1802, 8 , 157. Anon., 
Brit. J. Phot. 1807, 14 , 95, 311; 1808, 15 , 515; 1809, 1 $, 225; 1873, 20 , 204, 
1892, 39 , IM; 1890, 43 , 473, Phot. W(X'h 1895, 358. Phot News, 1859, 

2 , 121; 1802, 8 , 157, 229, 302, 478, 50.3, .505; 1803, 7 , 10, 110, 131, 217; 1800, 
10 , 75, 134, .398, .547, 1870, 20 , 405 Bnt J. Phot 1872, 19 , 405. Rep 
encycl. Phot de la Blanch^rc, 1803. 3 , 27, 45 Bull .Soc. Franc. Phot. 1857, 

3 , 80; 18.58, 4 , 270. Fahre, Trait6 encycl. Phot 1890, 2 , 07. Pharm. J. 
1850, June; abst. Atner. J Pharni. 18.50, 28 , 440. F. Wilde, Phot Corr 
1878,15,212. Phot Jahr 14 , 43. 

2. Manual Phot Chein. 18.55, Anier. Ivdit 72 Fabre, Traitc cncycl. 
Phot 1890.2,70. 

3. Rep. encycl. Phot. 180.3, 3 , 118, 150 Gaudin, Brit J Phot 1800, 
13 , 4.59. 

4. Handb Phot 1890,2,223. 

5. Diet, of Phot. 18.57, 02 

0 J KniRcr, Brit. J. Phot. 1871, 18 , .50.5* W. Abney, Phot. News, 

1879, 23 , 38 J Clemons, Phila. Phot , abst Phot. News, 1805, 9 , 415. 

M. Cocco, Brit, J. Phot. 1807, 14 , 150, 281. • Iv Kruger. Phot News. 1872, 
16,^151. A. Meeze, Brit J Phot. 1870, 17 , 381. K Pepper. Phot. News, 

18.59, 3 , 275. Vogel, Phot. News, 1878, 22 , 381. Murray, Ann. Gen. Civ. 

1878, 323. H. Farr, Wilson’s Phot Mosiucs, 1879, 47. W. Klauscr, Wil- 
son’s Phot. Mosiiics, 1872, 0.3. R. Robinson, Phot. News, 1875, 19 , 125. 
T. Rutherford. Brit. J. Phot 1873, 20 , 109. A. Testclin, Phot News. 1802, 
9 , 219, 305, 331; Rep. encvcl Phot, de la Blanch^re, 1803, 3 , 118, 1.50. See 
also Brit J. Phot 1800, 13 , 4.59; 1807, 14 , 119, 1890, 16, 179. Phot. Times, 
1891, 21 , 21, 204. Mon Phot. 1807-1808. 7 , 147. Fabre, Traitd cncycl. 
Phot. 1890, 2 , 70. Wieck’s Gewcrlxztg 1807, 32. 

7 Halleur, Kunst der Photographic, 1853; Lindner, Phot. Mitth. 1870, 
29; and others, recommended the addition of a small amount of powdered 
potassium cyanide and thorough shaking. , 

8. Horn’s Phot. J. 1854, 1, 5, 38, 40. 

9. Spiller, Phot. Archiv. 1864, 61. 

10. Licsegang. Phot. Archiv. 1864, 97. Celis, Phot. Mitth. 7 , 29. 
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cocoanut soap/ amnionitini-oadniiuni iodide,* morphine/ liow- 
ever, the preferable remedies in addition to cyanide, apjK’ar to 
be metallic cadmium/ and less satisfactory, silver/ mercury,'’ and 
calomel/ The hydroxides of ammonium,’' ijotassium'* and cal- 
cium,’*^ while they neutralize the acidity and increase the rapidity 
of the appearance of the ima^e, usually induce fo^/’ 

Silver Bath. The collodion fdm as coated on jjlass, contains an 
alkaline halide, which in itself is not sensitive to li^dd, the sensitiz- 
ing being induced by immer'^ion in a sohition of silver nitrate. 
Being insoluble in water and formed in the silver halide 
remains as an extremely liiic^susponsion, thus forming the light- 
sensitive salt.’* An important factor in this connection is the 
solubility of silver halide in silver nitrate, and this has been care- 
fully investigated by J. Schnaus,’^ C. VVeltzien’^ and by C. Stiiren- 
berg.”' The nonnal strength of a silver bath is usually V'l 'Vl%, 
although variations from the above have been recommended by 
r. Archer,’” C. I'abre,’' and J. Ivler.’” 

1. Wi'yncr, Phot Mitth 3,2-11 , 

2 Sentek, IMiot Archiv ISO"), I4H 
a M. Cocco, Phot Archiv I.S(>7, P.> 

4 M Lyte, Horn’s Phot J isru, (> Also ()ioi)os(-<i by C.audm, Hard 

wich, H VV. V^of'cl, and M Carey Lea Pilot Archiv ISd.'), Hd') 
r> Lytc See Phot Archiv IS()7, P.) 

I) Crookes, Polv Centr IS")"), 21, 174. Cosmos, 5, 317 

7 P Hardwich, Manual Phot Chein 1H03 

8 Clemens, Phila Phot , Phot Archives, 1807, 337> 

!). (». Lo Gray, 18.72 I.abordc, Iloni's Phot L 18.’)2, 2, oft Also 
proj)osed by Belloc, Monti/on and others 

10 Phot. Archiv. 1800, 100 Piard, Phot Archiv 1804, HI 

11. I.e Grice, Vickcr, Phot. Archiv IHiiO. 2tL 00, 8.3. 

12. As to the relative sensitiveness of silver iodide jirecipitated under 
various conditions con.sult Luppo-Cramer, A I.ottcrmoser and Rothe, Phot. 
Korr. 1008, 275 Ivdcr, Phot Chem V Jaeger, Zts. Krystall 1007, 160. 
abst Chem. Zentr 1008, 7$, I, 444 Regarding the spectral sensitiveness 
of wet and dry collodion plates *see W Crmjkes, J^hot, J. IH.VL 1, 98; Pogg 
Ann. 18.70. 97, 016 J. Muller, Pogg Ann 18.70. 97, 1.3.7. W. HLscnln^ir, 
Pogg. Ann 18.7<>. 99, 1.59. G. Becquerel, Lumicre, 18<)8, 2, 86 C. 
Schultz-Scllack, Ber 1871,4,210 H. Vogel, Pogg Ann 1874,153, 22.3. D 
Monckhoven, Traite gen Phot 1880, 21 J Kdcr, Wien Akad. Ber. 1001, 
UO, 111.7, Handh Phot. 1912, 3, III, 277. K U’hmann, Zts. phy.sik. Chem. 
1908, 64, 89 

1,3. Arch. Pharm. (2), 62, 260, abst Chem Centr. 18.5.5, 26, ,514; Jahr. 
Chem. 18.5.5, 8, 419. 

14, Ann, 18.5.5, 95, 127; abst. Jahr. Chem. 18.5.5, 8, 419. 

15. Arch. Pharm (2), 143, 12, abst. Chem. Centr. 1870, 41, 510; Jahr. 

Chem. 1870, 23, 377. » 

10. Manual of the Collodion Photographic Prcx’css, 18.52, 28. 

* 17. Traits encycl. Phot, 1890, 2, 77. 

18. Handb. Phot 1896, 2, 213.3. See also A. Payne, "Wet Collodion 
Process,’’ .52, H. W'. Foxlcc, Brit. J. Phot. 1907, 54, .5.37, 
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Of the silver salts, the nitrate is practically the only one 
used, although the lactate/ chlorate,^ perchlorate,* fluoride,^ 
ammonio-nitrate,’^ and acetate* have been proposed from time 
to time. The next ingredient in the bath is potassium iodide,^ 
to which a small amount of add as nitric,* acetic’ or boric, or 
elemental iodine^ is often added, the latter to prevent the forma- 
tion of fog. 

One of the more frequent troubles with the wet collodion 
process is the occurrence of “pin holes”— innumerable minute 
semi-transparent spots over the film. J.Eder,”J.Spiller,'*F. York,^^ 
II. Wortley,’* and G. DaWvSon'* h?ve investigated this phase of 
the subject. Notwithstanding the suggestion of C. Fabre^^ and 
others,'* distilled water should always be employed in making up 
the solutions. Gallic acid'’ or uranium nitrate’® may assist in 
increasing the density of the image. Barium nitrate in the hands 

1. See Brit. J. Phot. 1873, 20 , 204; in a brief editorial it is stated that 
tliis was first sugRcsted by M. Come de Cosio "rather more than twenty 
years aRo," although the author has been unable to trace this, also 
M. (laudin, La Lunii^rc, 18()3, 09. 

2. M Gaudiii. La Luiui^rc. mi, 181. G. Wolfram, Phot. Mitth. 1879, 
IS, 29. 

a. 0. Wolfram, Phot. Mitth. 1870, IG, 29. 

4. M. Gaudiu, La Lumi^re, 18.'>.a, 161. G. W'olfram, Phot Mitth. 1879, 
IG, 29. 

f), R. Lie.scgang, Phot. Archiv. 1864, 457. 

6 K. Hardwich, Manual Phot Chem. 1864, 167. 

7. P. C. Diichochois, Phot. Times, 1894; Phot. News, 1894, 38, 323. 
I'oxlec, Brit. J. Phot. 1907, 54 , 536 

8 C. Fabre, Traitc cncycl. Phot. 1890, 2 , 77. Ivder, Handb. Phot. 
1896, 2 , 233. Brit J. Phot 1864, 11 , 229. Black, Brit J. Phot. 1871, 18 , 337. 

9. F. Hardwich, Man. Phot Chem. Amer. Edir. 1855, 173. Bull. 
Soc Franc. Phot. 1875, 59. Phot. Archiv. 1875, 83. 

10. Bull Belg. 1867, 17. Voylc, Fabre, Traite encycl. Phot. 1890, 2 , 79. 

11. Bull Soc. Franc. Phot. 1861, 154. Phot. News, 1861, 5 , 308, 371. 

12. Handb. Phot. 1896, 2 , 234. 

. 13. Brit. J. Phot. 1877, 24 , 16. 

14. Brit. J. Phot. 1877, 24 , 16. 

15. Brit. J. Phot. 1877, 24 , 224. 

16. Brit. J. Phot. 1865,12, 161, 173, 185. See also Tully, Brit. J. Phot. 
1865, 12, 95. 

17. Traite encycl. Phot. 1890, 2, 78. W. T. Wilkinson, Phot. News, 1903, 
47 , 406. 

18. Gatehouse. Phot. News, 1875, 18 , 423. Russell, Brit. J. Phot. 

1877, 24 , 224. T. Sutton and G. Dawson, Diet, of Phot. 1858, 1st Ed. and 
2nd I{d. 1867, 314; German Ed. 1864, 328. Belitzski, Phot. Mitth. 1880, 
17 222 . * 

19. Berry, Chevalier’s Handb. Phot. 1857, 19; Cosmos, S, 459. 

20. Phot. News, 1875, 20 , 246. J. Werge, Phot. News, 1875, 21 , 261. 
H. Wortley, Brit. J. Phot. 1877, 24 , 224. 
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of H. Vogel^ and of A. L. Henderson* increases the sensitiveness. 

Many other additions to tlie batli have been proposed from 
time to time to impart special effects, as in the fonnula of Girod,* 
while deliquescent salts like the niti^tes of zinc,* magnesium,^ 
nickel,® and non-drying substances as sugar, ^ gelatin,* glywrol,® 
honey,'® oxymel" or infusion of linseed'* are indicative of the 
materials proposed and used in this connection. W. de W. Abney 
suggested a double bath.'* * 

Restoration of Old Baths, Inasmuch as in the ordinary wet 
plate process considerable quantities of the bath were used re- 
peatedly, it is quite nat ural that attemptf^ to restore the bath 
to its original condition or to recover the silver therefrom, should 
be made.'* Organic impurities are removable by means of potas- 
sium cyanide,'* or by sodium carbonate or bicarbonate. J. 
Spiller'® suggested sodium chloride or potassium citrate H. Vogel, 
potassium permanganate,'* with subsequent exposure to sunlight 
for some time, and FeieralKmdt'® points out that there is a 
tendency toward the formation of acetaldehyde from reduc- 
tion of the ethyl alcohol, although Krone*® claims permanganate 

1. Phot. News 186.'); 1H77, 22 , 230. 

2. Brit. J Phot. 1873, 20 , 2!)2; Phot. News, 1H73, 17 , 200, 21M, Phot, 

Arcfiiv. 1873, 127 See also Walclcck, Phot News, 1870, 24 , 16 Chishohn, 

Phot News, 1874, 18, 6. 

3. Horn’s Phot J 1,113. La I.utniirc, 1 8.5,3. 

4. J. Spiller and W. Crookes. Horn’s Phot. J. 18.54, 1 , 20.3, DitiKl 

Poly. 1856. 140 , .342, Poly Centr 18.56,22, 1073 

5. “S. R. P.,” Brit. J. Phot 1866,13,261. Horn’s Phot. J 1850, 2 , 6, 

6. Kreutzer’s Jahr. 1856, 66. 

7. M. Gaudin, La Lumicrc, 1.8.54 

8. A. Li6bcrt. Phot, en Aineriijuc, 1878, 187. 

9. Pollack. ia56; Horn’s Phot. J 18.56, 2 , 3(W; Kreutzer’s Jahr. 18.'’)0, 
65. J. vSpillcr and W. Crpokes, Horn’s Phot. J. 18.56, 3, 44 (laudiii. Phot. 
News. 1861,5,319,364. W. Harrison, Brit. J. Phot 18(15,12,217; 1866.13,567. 

10. G.vShadbolt,Hom'sPot.J. ia54,2,4. Brit. J. Phot. 1866, 13 , .567 

11. Llewelyn, Horn’s Phot. J. 18.55, 3, 24. Kreutzcr’.s Jahr. 18.56, 67, 

Poly. Centr. 1856,22,1148. • 

12. dc Villccholc, Bull. Soc. Franc. Phot. 18.56, 311, Kreutzer’s Jahr. 
1856, 67. 

13. Bull. Assoc. Bclg. 1880, 340. 

14. A. Vogel, Phot. Korr. 1872, 96; Kdcr Handb. Phot. 1896, 2 , 240. 

15. Tulley, 1861. See T. Sutton. Brit. J. Phot. 186.5, 12 , 95. See also 
Phot, News, 1877, 11, 166. Borland, Year Book Phot. 1877, 146. 

16. Phot. News, 1877, It, 147. 

17. EderHandb. Phot. 1896,2,241. Barber, Brit. J. Phot. 1861, 1, 159. 

18. H. Vogel, Lehrb. Phot. 1878, 318. Sec Johnson, Brown, Tulley, 
, Werge, Brit. J. Phot. 1868, IS, 84. 

19. Phot. Mitth. 1873. It, 14; Phot. News. 1873, 11, 349. 

20. Helios, 1871. I’hot. News, 1871, 15 , 570. l6'one also recommended 
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is not always effective. In estimating tlie strength of' the bath, 
the methods of Cramb,' Leake,* and M. Gaudin'^ are illustrative.^ 
Developer:' I'or the development of wet plates an iron de- 
veloper has been the favorite, with modifications adapted to the 
idiosyncrasies of individuaf workers. P'. Archer*^ preferred pyro- 
gallol; G. Lc Ciray ferrous sulfate;’ Meynier** proposed iron am- 
monium sulfate; and J. iMer and Toth'-* recommended the corre- 
sponding doul)le sodium salt. Although at first much used, these 

that the silver l)ath be frozen, the impurities l)eing retained by the ice when 
the solution was partly thawed 

1 Hrit J Phot 8 , <12 

2 Phot News, iHbl, 5 , .^)tM 

La LunmVe, ISbl Hrit J Plutt iHtM, 11 , 1 17 See also Brit. J. 
Phot 1X98.45,20 • 

4 In this connection see C(M)per. Mon Phot IXlW-lXOo, 4 , 174 

M ('raiidin. Phot News, 1X01,5, 121 W Harrison, Brit J Phot 1808,15, 
40. J Kay, Phot News, 1X77, 21 , 77 Iv Smith, Phot News, 1X01, 5 , 227. 
J. Spiller, I'hot News, 1X77, 21, 220, Bull Soc Franc Phot ISGo, 15 , 221 
G. Simpson, Phot News, 1X00. 3, 222 K Anderson, Phot News, 1X72, 17 , 
202. McLaehlan, Bnt J. Phot IXtiS, 15, 1X0, 220. 1X00, IS, o2 Anon , 
Brit J Phot 1X02. 9 , 1X1, 1X04, 11 , 221. IXOX, 15, 27)4, 010. 1X74, 21 , 120; 
1X04, 41 , 2. 08. 1 14 Phot News, 1X00, 3, 270). 1X01, 5, 271, 41!). 1X72, 18 , 
7)52,1X70,23,8 C Fabre, Trade encycl Phot 1X00, 2 , 77. XI. 84. 80, XX 
Kep# encycl Phot II de la Blaucheie, 1X02. 1 , 00. 84, X.'), 2 , 248 Mon 

Phot 1X05 1X00, 5, 28 Diiigl Poly 1X07. 185, 40X; Polv Centr 1X07, 

33 , 1208 J Ferret, “iya Photographie par le Collodion," 1002, 20 

5 For general information on the subjeet of deselopers for collodion 

plates, consult J Sanders, Phot News, 1X07, 11 , 471 W Brooks, Phot 
News, 1X70, 20 , 1X1 C Petersen, Phot News, 1X77, 21 , 07 N Cherrill, 
Idiot News, 1X05, 9 , 522 A Harman. Phot News. 1X02, 6, 210 M Haack, 

Phot Corr , at)st Phot News, 1X07, 11 , .528 J Black, Bnt J Phot 1X71, 

18 , 227 J Spiller, Phot News, 1X70. 20 , 22;i I) Winstanley, Phot News, 

1X75, 19 , 24X Fuerst Brothers, Brit J Phot 1X04, 41 , 702 A Davanne, 

"Lc Progres de la Photographic," 1X77, 17 T Leahy, Bnt J Phot 1804, 

11 , ,5,25; 1X00, 13 , 44 M Lea. Brit J Phot 1X00, 13 , 172 T Harmer, 

Brit J Phot l.S7t), 23 , 214 H Wortley. Brit J Phot 1X72, 20 , 28, C 
vSellers, Humphrev's J , abst Phot News. 1X01, 5 , 220 W Howard, Phot 
News, 1X77. 21 , 2XX G Fennemore, Phot News 1X00, 13 , ,245 Bottone, 
Bull Soc. I'ranc Phot. 1,S,S,2, 29 , ,S0 Davanne, Bull Soc Franc Phot 
1X70, 22 , 0:i Anon , Bnt J Phot 1.X07. 14 , 07, 440, 1X00, 16 , 4,55. 1872, 
20 , 225, 1X75, 22 , 202, 1X70, 23 , 125, 1X7.X. 25 , 101, LSXO, 27 , 512, 1X04, 41 , 

IX JMiot News, LSOl. 5 , .57li. 1X7,8. 22 , 218. 1X,X2. 26 , 4,22, 1XX5, 29 , 177 

Kder, Jahrb Phot 1,S.SX. 2 , 115, 100,2, 17 , 518. l'.U)4. 18 , 470 

0 Chemist, 1X.5(), Mav Manual of the collodion phot i)rocess, 18,52, 
22; La Lumiere, 1X51, 115 

7. Photographic. 1,8.52, 104 

X Bull vSoc Franc Phot 1X0.2, 12, Phot Archiv 1.802, 10.5; Poly 
Notizbl. 1X02, 18 , 240. See also Roticr and Waldack, Bull Belg 1.874, 12,2 
Adam-Solomon, Phila Phot 1X08, abst Brit. J. Phot. 1X08, 15 , 500; Rep 
encycl Phot de la Blancht're, 1X02, 3 , 128 Musgrave, Brit J Phot 1865, 

12 , 571, Thomson. Brit J. Phot 1X00. 13 , 472 Wanier, Bril J. Phot 
1808. 15 , 201 

0. Phot Korr 1.870, 147 luler Haiidb Phot 1X00, 2, 2,52. Fabre 
Traits encycl Phot 1.800, 2, 00 Duchochois, Phot News, 1804, 38, 22,2 
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salts gradually fell into general disnst'. Of the other iron salts 
tried, Godard used a mixture of iron sulfate and aatate,' M. 
Gaudin,* F. Ilardwieli,* Kruger,^ Rotier and Waldaek-’ and Ivder,'’ 
employed ferrous acetate I'. Hanh/iclF coiuliined ferrous sul- 
fate and lead acetate, thereby producing ferrous acetate, while 
A. L. HendersoiP reconuuended lead acetate alone. Iron nitrate, '■* 
either alone or in combination with KNO<,‘"or iron lactate in the 
hands of De la Have," was used t«) a considerable extent. 

Copper salts were aKo frecjueiitly employed, J. Hughes,'* 
Baratti, Bnm, ' ^ Ivlwel ' ’ and MacN icol, preferring copjKT sulfate, 
and it was claimed suIVkkjI density was thu^ obtained in develop- 
ment to obviate intensilication. Practically, it has only survived 
for the production of line drawings '' Boissonas''* used cupric aa'- 
tate. Zinc sulfate was jiroposed by Warner ''' Alum,*" mag 
nesiuni sulfate,*' sodium sulfate, '* uranium sulfate,*^ the latter in 

1 A M C (K- la Pliotn>:r.i|ihir, '22. K.ilur. Tr.nlc ciievcl Phot 

2 , 

2 Horn's Phot J l.H.M, 2, SL* 

.'{ Manual Phot lS.V.h ( Hainan PM iSti.'!, tllh Ivd 211 

I I niviTsal lA hrlnu'h <k r Phot IHtil, .'ItM * 

Pull Udn I.S71. 2, (i:i. IMiol ;\i( hi\ 1M7.*. 

(i Handt) Phot iH'.Mi, 2, 27)1 

7 Phot Xews. I.S.')>:, 1, 7K Prv. Rip <m>el Phot dc l.i Mlanchi’ri*, 
iSthl, 1, is Metheson, Jtrit J Pin t iSdi, 8, l.'H Sec also Phda Phot 
1S7‘I, al)st Phot News, 1S7!>, 23, 2()S ,Seolellari. Hrit J Phot 1H77, 24, 
(122 V .'tiiKerer. Prit J Phot iStio, 12, .’H7) 

S Hder Handl) Phot IK'K). 2, 27)1 

I) R Hunt, Rescarclieson I.ikIU. 1S7)1, 2nd Ivdit 1 l.'t, Cosmos, 1X7)2,1,27), 

10 J .Spilkr, Horn's Phot J IS.'d, Phot News. IS7d, 21, 2.S.'i, .'122. .'C'l. 
;i;i7), 1S77. 21, 7)1 Waklaek, Rep uuyel Phot de la Hlanehere. m\, 3, 
213 Mariot, Phot Korr ISOl, (12 ('.aiidin. Rep eneyel Phot de la 
Hlanehere, ISti.'!, 3, !♦ 

11 Hull S(X' Krane Phot IS.')S, 170 

12 Phot Arehi\ ISJ’S, 1 00 

l.'l Bull .Soe Krane Phot I.Ht)7, Pl.'i 

14 Bull S(K' Krane Phot iXtiO, .'{P» 

1.') Horn's Phot J IS7o 

Ui Phot News. 1S<')4, 9, 4S0 .>\lso Ailani .s'oloinon, Phila Phot liStJH; 
Brit J Phot IStJS, 15, 7)00 Hohon ainl Chute. Phot News, 1S7.'1, 18, IS2. 
Rich, Phot Arehiv 1S72, 111 

17 The Mihtar-GeoKraphisehes Institnt of Vienna was the first to 
intrwluce this for reproduction work See Hder Hanill) J’hot IHOO, 2, 27)7 

IS. Phot News, 1S7S, 22, 7)10 

10 Brit J Phot ISOS. 15, 201 See (billiver, Year Book Phot 1874, 
70, Phot Mitth 1S74, 12, Phot Arehiv IS70, 20 

20. Phot News. 1870, 24, 1S7 

21. Bull Bel)? ISOO, 270 Wells, Phot News, IS7.1, II, .'{04 Scotel- 
lari, Brit. J Phot IS77, !M, (>22 

• 22 Phot. News, 1870, 23, 208 

2:1 Monckhoven, Mon Phot ISOl.Brit J Phot 1801,11,217. Hum- 
phrey’s J. 1801,97 W(kkI, Rep eneyel Phot de la Blanch^re, ISO.'!, 3, 17)8. 
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acid solution,^ was tried and with fairly successful results. H. 
Wortley* and Duchochois’ combined uranium and iron sulfates. 

The use of viscous substances as sugar, glycerol and gelatin, 
admittedly kept the developer much clearer for a longer time,* and 
C. Lea'^ suggested dissolving gelatin in water, then adding sul- 
furic acid and iron filings. N. Cherill* acidulated with acetic acid 
after neutralizing with ammonia, while S. D. Towler,’ “Clericus,”* 
brought forward modifications of this process. Later, C. Lea® 
used what he termed collocine, prepared by dissolving gelatin 
in dilute sulfuric acid and boiling with granulated zinc, this being 
added to the iron developer. A so-called glycocoll developer was 
made by boiling gelatin with KOH* solution, the solution being 
acidified before use.^® Glycerol, “ albumen,^® sugar,'*'’ honey,'* nitro- 
gelatin,'®, nitroglycerol,'® phenol,'^ morphine acetate,'* and ethyl 

1. Fabre, Traits encycl. Phot. 1890, 2 , 99. 

2. Brit. J, Phot, 1877, 24 , 224. 

3. Phot. News. 1878, 22 , 263. 

4. Their action has always l)ccn ascribed to the greater viscosity of 
the developer, Eder, Hand. Phot. 1896, 2 , 257; Fabre, Traite encycl. Phot 
1890, 2 , 99; but the effects obtained can be more satisfactorily explained by 
the now well recognized principle of “protective colloids.” In this connec- 
tion see M. Faraday, Phil. Trans, 1857, 147 , 154, E. v. Meyer and A. Lotter- 
moser, J. prakt, Chem. 1897, S6, 241. A Lottermoser, Anorg. Kolloide, 
1901, 50. R. Zsigmondy, Zts. anal. Chem. 1901, 40 , 097. W. Taylor, Chemistry 
of Colloids, 1915. E.Hatschek, Physics and Chemistry of Colloids, 1913. R. 
Zsigmondy, Zur Erkentniss der Kolloide, 1905. Muller, Allgemeine Cliemie 
dcr Kolloide, 1907. 

5. Brit. J. Phot. 1865, 12 , 286. Phot. Archiv. 1865, 258. Silver .Sun- 
beam. 1869. 425; Humphrey's J. 1865; Bull. Soc. Franc. Phot. 1865, 329; 
1866, 125. M. Lyte suggested “metagelatine,” Horn’s Phot. J. 1857, 3 , 
223, 287; Kreutzer’s Jahr. 1857, 185. Pollitt, Brit. J. Phot. 1874, 21 , 135. 

6. I'hot. Archiv. 1865. 332. Collings, Brit. J. Phot. 1866, 13 , 68. 

7. Humphrey’s J. 1866. Bull. Soc. Franc. Phot. 1866, 10; Silver Sun- 
Iwam, 1869, 426. Belbeze, Bull. Soc. Franc. Phot. 1868, 146. 

8. Brit. J. Phot. 1865,12,681. J. Hughes. Plot. Archiv. 1865, 332, 387. 
Szckelcy, Phot. Korr. 1865, 3 , 8. Dubost, Phot. Archiv. 1873; Phot. News, 
1873, 17 , 65. P. Jennings, Brit. J. Phot. 1865/ 12 , 612. 

9. Phot. News, 1876; Phot. Archiv. 1876, 78; Bull. Soc. Franc. Phot. 
1876, "145. 

10. Bicnert, Phot. Archiv. 1866,393. J. Bardwell, Phot. Archiv. 1870, 240. 

11. Hughes, Yearbook Phot. 1872. Phot. Archiv. 1872, 8. Kusel, 
Bull. Soc. Franc. Phot, 1866, 265. 

12. Fitzgibbon, Humphrey’s J. 1866; Phot. Archiv. 1866, 214. Dunmore, 
Brit. J. Phot. 1874; Phot, Korr. 1874, 232. Haddock, Bull. Belg. 1866, 303. 

13. Law, Phot. News, 1864; Phot. Mitth. 1864, 1 , 77. Towler, Phot. 
Archiv. 1864, 498, C. Lea, Manual of Phot. 1869. Phot. Archiv. 1870, 226. 
G. Simpson, Brit. J. Phot. 1864, 11 , 58. Kaiser, Kreutzer’s Zts. 4 , 166, 
used lactose. Harrison, Phot. Archiv. 1866, 364, 

14. Shadbolt, Phot. News, 1865. 

16. Towler, Phot, Archiv. 1867, 264, 268. 

16. S. Bottone, Eder Handb. Phot. 1896, 2, 258. 
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nitrite^ and other materials* were pro|X)sed, the precise value 
of which is not clear. 

Sulfuric acid was at first used, but it was soon recogiiizetl 
that an organic acid gave better results. G. lx? Gray* added 
acetic add to sulfuric acid, while Bertsch^ followed by M. Gaudin,^ 
'used acetic acid alone. Citric acid“ gave good results and pre 
served the developing solution for some weeks.’ Renet* used 
tartaric add alone, while Hudson* combined it with nitric acid. 
Formic acid was used by Sisson,’® H. Wortley,” Cooper and 
Godinus,** and Ferrier,’* ^vhile succinic acid was suggested by J. 
Schnauss.’* Boric,’* oxailo,’® salicylic,” and gallic acids,” all had 
their advocates, but according to Barker,” ferrous sulfate solu- 
tion saturated with nitric oxide is especially excellent for positives. 

Pyrogallol Developer, h'. Archer,*® reconnnended pyrogallol 
(pyrogallic acid, technically called pyro) with acetic acid, but J. 
Bingham*’ maintained that nitric acid gave a whiter deposit. 

17. Kaiser, Phot. Archiv. 1807. 05 

18. De Roth stated that niori)hinc act* tatc alone was a develoiM r, Phot. 
Archiv. 1867, 233. Kruger, Phot. Archiv. 1872, P.U) 

1. Martin, Bull. Soc. Franc. Phot. 1800, 26.'). Aiigerer tiscrl ether, 
Brit. J. Phot. 1865, 12 , 315. 

2. Kder Handb. Phot. 1896, 2 , 258. 

3. Photographic, 1852, 104. 

4. Photographic sur verre, 1852, 19. Godiml, A. B. C. dc la Phot. 
1854 22 

5. Horn’s Phot. J. 1854, 2 , 81. vSehnauss, Phot. Archiv 1802, 157, 
Phot. News, 1873, 21 , 347. 

6. Bull. Soc. Franc. Phot. 1863, 128. 

7. H. Krone, Phot. Archiv. 1872, 112; Kreutzer’s Zts. IHO.3, 7 , 01. 

8. BuU. Belg. 1863, 107; Horn’s Phot. J. 1863, 20 , 10, 23. 

9. Horn’s Phot. J. 1853, 1, 139. 

10. Horn’s Phot. J. 1853, 1, 151. 

11. Phot. News, 1861, 5 , 396. Kreutzer’s Zls. 1861, 4 , 156. 

12. Phot. Archiv. 1863, 172. 

13. Bull. Soc. Franc. Ph^. 1861, 1 14; Phot. New.s, 1861 , 5, 364. Kcmele, 

Phot. Mitth. 1865, 260. Schnauss. Phot. Archiv. 1862, 72. Monckliovcn, 
Kreutzer’s Zts. 18W, 7 , 81. • 

14. Phot. Archiv. 1866, 20; 1867, 177. 

15. Mackinlay, Horn's Phot. J. ia53, 1, 114; ia54, 2 . 99. 

16. Kroh, Phot. Woch. 1879. Brit. J. Phot. 1879, 20 , .584. 

17. Eder stated that a mixture of this with ferrous sulfate, dampened 
with sulfurous add was add as “rapid developing salt.’’ 

18. Tunny, Brit. J. Phot ifel. Uesegang, Phot, Archiv. 1861, 43, 
67,91. Rep.encyd. Phot de la Blanch4re, 1863,1,11. H. Worticy, Phot. 
News, 1870. 

19. Horn's Phot. J. 1864, 2 , 26. 

20. Hardwich’s Man. Phot. Chem. Amer. Ed. 1855, 88. 

21. Techndogiste, 1852, 583. 
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C. (laillard' proposed the use of citric acid, Gaillard and 'Davanne* 
tried acetic, citric, malic, succinic, tartaric, benzoic, camphoric, 
gallic, formic, boric, tannic and perchloric acids with varying 
effects. Maxwell Lyte * and R. h. Maddox^ found phosphoric could 
be used instead of citric acid. Claudet'^ and Monckhoven® were 
diametrically opposite as to the value of formic acid which at one 
time was much used in Ivngland. Lassimore^ adhered to the use of 
gallic acid, V. Heath’^ used e(|ual (piantities of gallic acid and 
pyrogallol, especially for landscape work. Laborde preferred tar- 
taric acid'* on account of its freedom from fog, as well as alum- 
inium nitrate and acef'ate.'** 

Other Developers . Lorenz*’ tried cupric sulfate, and Wagner, 
pyrocatechin.*“ Lassimore*'* proposed the use of tannin and lead 
acetate. M. Lea” and Tabersky*’’ suggested hematoxylin, while 
Maxwell Lyte tried glucic acid,"’ L. Habo'^ reported upon the 
merits of aldehyde, alloxantin and phosphorous acid, but none 
have come into general use. 

luteusifiLationV If through an error in exposure a negative 
shows all details but is thin and flat, or in making negatives such 
as diagrams, the groundwork of the drawing is not sulTicicntly 

1, Hull .Soo Franc IMiot IS.V), 

2 Hull S(K' I'Vanc IMiot I.S.m. !>.'), Hliot J IS.')-!, 2 , 217. Ktlcr Handl). 
Phot iSDIi. 2 , 2.')!>. Fainc, Ttaito nicy Phot IS'.K), 2 , 102 


.3 

Hull .Soc Franc Phot 

1,8.50. 198 





4. 

Hull Soc I'lanc Phot 

1.8,50,2, 198, 

Hnt J 

Phot 

I.8t)l 

, 8 , 125, .3.30 

.5 

Coinpt rend 1.802.55, 

:{7.5. Fabre. '1 

I'raitee 

ncycl 

Phot 

1890, 2 , 102 

1) 

Hull .^'oc Phot Beige 

180:{. 1.59 





7 

Phot News 1.858, 1 , 1.3 

1 





8 

Brit J Phot 1.801.8, 

121 





9. 

La Lnnuere 18.5:1, Handbuch 1890. 

2 , 200 




10 

Bull vSoc Fr.inc Phot 

1.80,3. 9, 07 

Phot 

^Archiv 18ti 

1.3. 4 , 200 

II 

Brit J Phot 1.871. 17 , 

1.57. 107. 17: 

r. 179, 

'Handbuch 

1.890, 2 , 200 

12 

Fabre. Traitc encvcl 1 

i’hot l.89tt.2. 

l()5 




1.3 

Rev Phot 18.57 






111, 

Brit J Phot 1.8()1.8, 

,3:10 





15 

Hull Soc l-'ranc Phot 

1.809, .301 





10 

Hrit J Phot I.8.5.5. 2 , 

255 





17 

Pharm J 1.8.50, Amer 

J Pharm 18.50.28, 

440 



18 

I'or general data on intensification. 

consult Brit 

J. Phot. 186.5, 12 , 


171; 1870. 26 , .")7(1 Photo Times. 1800, 20 , 12. Jahr Phot 1893, 7 , 40:1. 

T. Barrett, Phot Xevvs. l.S.sO, 1 , 27.7 H. Draper. Phot News. 1859, 2 , 171 

J. Kder and \’ Tcdh. Phot News, 1870, 20 , 57.3, .579 C Fabre, Traite 

ency Phot 1890. 2 , 91. 110. 114, 115. m. .344 M Frey, Brit. J. Phot. 
1899, 46 , .501 Fran/. Hrot J Phot 1881, 28 , .3.3.5, A Kelly, Phot News, 

1897,41,247 K Klau.ser, Phot Archiv 22 , 128, Chem Ztg 1881,5, 691; 

Chem Tech Rep. 1881. 20 , 11. 119. Kron, Phot Archiv. 12 , 123; abst. " 
Chem Tech Rep 1871, 10 , 111 W Lang. Phot News, 1889, 33 , 410. 

K. Lacan, Hrit J Phot 1804, 11 , 2.50 A. Rollason, K P. 770, 1855. E* 
Wilson, Phot Archiv, 12 , 04; abst Chem Tech. Rep 1.871, 10 , I, 113. W. 
WotKlhur)’, Bull. vSoc. P'ranc Phot. 1867, !a3, 2:10. 
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black, recourse is then had to intoiisifioalioii, which is huildiiifj 
up the image by means of metallic silver or (Uher metal. Inlen 
sification may be made before or after fixation, h'. Archer* em- 
ployed either an iron salt or pyrogallol. The disadvantages of 
the iron inlensitier- are that unless eitric or tartaric acids are 
used, the solution becomes cloudy very quickly. 'Phe pyrogallol 
solution is prepared on the same lines as the iron,' it being inad 
visal)le to push intensification too far. A. v. Ifubl in lS!l(d sug- 
gested acidulated hydnujuinone, and later iccommended metol.'' 
Bertsch*’ used gallic acid because it ga\c .1 somewhat finer pre 
cipitate, while Ibirreswi' and A. l)avannc'/‘m])lovcd a mixture of 
pyrogallol and gallic acid. • 

With intensification after fixation b\ means of nascent silver,* 
the plate must be well washed ami blackened either l)y immersion 
in sodium thiosulfate solution, ainmoma, ' h\ drogen snlfide,"’ am 
inonium sulfide,'* jiotassiuin c\anide,‘' jiotassinm iodide,' ‘ or KI 
with ammonia,'’ murexide*’ or baiinm Indroxidc 

Many methods for mteiisific.ilion ha\ebeen suggested, but few 
have retained their place in actual practice W b Blanch:ird'lused 
mercuric chloride, carrying the action until the initial blackening 
and not the white stage was reached Jourdain''' tre.ifed with 
potassium jiolysuHidc (siilfiir.ited potash, liver of sulfur!, then 

1 La bumicrc. ff J M-.nli/ou. IMiol J IS.Vf. 1, 2f 

2 loihre, Trailc cnml IMiot f.H'.X), 2, flHi II tOj-d. I,rhrbiKli, I’liol 
187S. 287 

.'I lidcr Haiidli Idiot isoii. 2, •{('•2 

I Ivder Jalirb 4, 221 , Handle I'liol fM'io, 2, 2tl.{. I'liot Nrws, 

18il0, 34, ;i 

Phot Kon 18!I2. 2'.ll. I{(Ki J.ihib I2.V Ivfcr H.iiidb I81»b, 

2,2(it 

IJ Photo){rapliie syr Vcrre, 187)2, 21 

7 Chiinic* PliotographupH , I8!»l. I'M 

8 Ftarreswil an<I Dakatmc, Hand Phot bs.'il, PI) 'rowltr, Sibii 
Sunbeams, 18()l. 117, Phot Areho IKbl, 1P8 

P U'spiault, Horn's Phot J f8.')l, 1, 'll # 

11) Donny, Iloni's Phot J 18.M, 1, I8b 

If, Roberts, Iforn’s Phot J IS.') 4, 2, 7 m ^;w^n^', Hnl J Phot ISb.'l, 
10,71 

12 Hder's Handb Phot bSPb, 2, 2b8 

1:4 M byte, Horn’s Phot J IS.sd, 1, 128 Phot, Phot News, IStil, S, 
2P3 Paul, Horn's Phot J 18.'V4. 1, 212 

14 This produces a darker brown than the ifxlide alone, but the ncKa 
tive.s are apt to bleach in time 

I.') C Lea. Phot Archiv 18 (m, 18^1 

1(1 Burton and Laurie. Hrit J Phot 1881,28,.')^) 

17. Phot News, l,S(il,5, lot) Cf Phot News, 1801 5, 170 
18 Rep encyl Phot de la Blaiiehere, 180.3, 3, 2.3. 
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with ferrous sulfate; Lamb^ combined potassium chlorate and 
pyrogallol; while Kaiser employed cupric chloride,* and Abney, 
cupric bromide.* C. Lea* proposed to bleach the image with 
potassium bichromate and ^HCI, and then applied sodium sulf- 
antimoniate, (Schlippe’s salt), or HjS. G. Selle* conceived the idea 
of precipitating uranium ferrocyanide which is of an extremely 
non-actinic color on the silver image. Eder* proposed potassium 
ferricyanide and a ferric salt, whereby Berlin blue would be pre- 
cipitated on the image. J. Eder and Toth’ combined lead nitrate 
and potassium ferricyanide, precipitating lead and silver ferro- 
cyanides. Treatment, of the silver image with gold chloride 
(auric) gave a greyish blue image as the metallic gold partially 
replaced the silver.® This was then treated with ammonium 
sulfide,® or the acid-pyro intensifier,‘® or ammoniacal pyro solu- 
tion,’^ more intense images being obtained. Platinum tetra- 
chloride or potassium chloroplatinite,” palladium and iridium 
chlorides,’* mixed mercuric and gold chlorides,’* or platinum and 
mercuric chlorides’® were also advocated. 

iCriiger'® stated that blowing air on to the shadows of the 
negative while developing acted as an intensifier; while Castellani” 
enhanced the intensity by breathing on the plate. 

Difficulties and Failures in Wet Collodion Process. In addi- 

1. HritJ.l'hot. 1864,11,371. 

2. Bull. Rcig. 1866, im. 

3. Phot News. 1877,22, 171. 

4. Humphrey’s J. l^i>5: Fabre, Traite Kncy. Phot, 1890, 2 , 111. 

5. Bull. Relg. 1865; abst. Phot Archiv. 1865, 236, 393. 

6. Phot. Korr. 1876, 28. Cf, Phot. Korr. 1884; Phot. Mitth. 1884. 

7. Phot. Korr. 1876, 10, 216, 221 ; Brit. J. Phot. 1876, 23, 104, 140, 680; 
Fabre. Traits encyl. Phot. 1890, 2 , 112; Phot. News^ 1879, 23 , 227. 

8. Le Gray, Photographic, 1854, 142. Berry, Kreutzer’s Jahr. Phot. 
1855, 10; Horn’s Phot. J. 1855, 2 , 48. Ramsay, Phot. Archiv. 1867, 304. 

9. Berry, Kreutzer’s Jahr, Phot. 1855, 10. 

10. Le Gray, Photographic, 1854, 142. Leachman, Bull. Soc. Franc. 
Phot. 1877. 162. 

11. C. Lea. Phot News, 1876. 21 , 240. Jahr. Phot 1877, 162. 

12. M. Lytc, Phot. News, 1862; Monatsbl. 1862, 1 , 74. Simpson, 
Phot. Archiv. 1870. 252, Beyersdorff. Phot. Korr. 1872. 36. Eder and 
Toth, 1875, 237, 

13. First recommended by Draper in 1858or 1859, according to Schnauss, 
Phot. Le,xicon, 1864. 271; Phot. Archiv. 1860, 17; Phot. News, 1873, 17. 

14. W. Winter, Phot. Archiv. 1866, 63. 

15. P. C. Duchochois. Araer. J. Phot. 1864; Phot. Archiv. 1864, 414; 
Phot. News, 1878, 22 , 263. 

16. Brit, J. Phot. 1873, 20 , 306. 

17. Phot. News, 1874, 10 , 148. 
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tion to the points touched upon briefly in the foregoing topics 
as to the manipulative details in this process, sf)ecific difficulties 
and how they may be overcome may be found discussed in the 
writings of J. Spiller,* M. Noton,* G. Dawson,* C. U'a,* W. 
Abney,* M. Gaudin,* J. Krtiger,’ H. Ilullier,* K. Koxlee,® II. 
Vogel,*'* P. Rouaix,** vS. Da\is,** L. v. Babo,** and Reynaud,** to 
which the reader is referred for details. 

Dry Plates. The disadvantages incident to tlie use of the 

1. Brit. J. Phot. 1864, 11, 2Kft 

2. Proc. Man. Phot. Stx*. Sept 0, ISOO, uhvt. Brit. J. IMiol, 18(19, 
1€, 444. 

3. Brit. J. Phot 1880,^7,631. • 

4. Phot. News, 1871. 15, 4«0. Brit J. I*hot. 1875, 22, 219. 

5. Brit. J. Phot. 1879,26, 38. 

0. La Lumi^rc, abst, Phot News, 1861, 5, 401 

7. Phot World, abst. Brit J. Phot 1872.15,126 

8. Brit. J. Phot. 1874, 21, 17.3. 

9. Brit. J. Phot 1907, 54, 44.'* 

10. Phot. News. 1874. U, 310. 

11. K. P. 3889, 188;L abst. Brit. J. Phot 188,3.30,226 

12. Brit. J. Phot 1868,15,000 

13. Ber. Ges. f. Beford. d. Naturwiss. ni PreibiirK iin BreisKan. IS.').**, 
1; abst. Chem. Centr. 1855, 26, 805; Dingl. Poly. 1855, 136, .381 ; Jahr CIk-ih 
18.56. I, 175; Horn’s Phot. J. 18.55, No. 9. 10; PoRg. Ann 18.56. 97, 199, 
Pharm. J. June, 1856; Amcr. J. Pharm. 18,50, 28, 440 

14. Phot. Jahr. 18, 64. 

15. In this connection sec also the following referena-s, all taken from 
the Bull. Soc. Franc Phot W. Abney, 1875, 21, 120. 105. Bayard, 18.55. 1, 
113 Blane, 1869, 15, 170. K. Boivin. 18,57, 3, 241. Boltcni, 1868. 14, 
50. de Brebisson. 1864, 10, 23. 26. Caron, 1855, 1, CO. 187)0. 2, .34 Cehs, 
1804, 10, 218. Cooper. 1873, 19, 34. Chapman. 1868, 14, 2.3 Chffoid, 
1857, J, 207. Chardon, 1873, 19, 18; 1877, 23, 88. I. Cassagne. 18.56, 2, 
173, 341. de Constant- Delcssert, 1868. 14, 61. 286; 1871, 17, 63; 1873, 19, 
90, 234, 272, 306; 1874, 20, 107, 209 Davaiinc. 1876, 22, 1 17. Davanne ami 
Ferrier. 1877, 23, 90. Dussol, 1870. 16, 86. OucluKhois, 18.59, 5, 282. 
1860, 0, 111. England, 1870, 16, 235, FitzGibbon, 1861, 7, .50, Flenry 
Hermages, 1873, 19, 82. Firmin and I,assinionnc. 1856, 2, 3.39 (iauthier 
Villars, 1876. 22, 31. Garnne, 1856, 2, 220, C^ymet, 187.5, 21, 170 Hard- 
wich, 1867, 9, 16; 1859, 5, 167. Haraecker, 1868. 14, 13. 43. Hauek, 1875, 
21, 287. Himes, 1875, 20, 1#. P. Holland, 1871, 17, 147. Haackmann. 
1867, 19, 293. Heisch, 1802, 8, 2.39. Hislop, 1862, 8, 54. HannaJord. 
1862, 8, 164. Jouet, 1859, 5, 313. Kemp, 1864, 10, 94. H. Krone. 1857, 
S, 246. M. Lea, 1866, IL 249; 1868, 14, 106, 134, 156, 1861 ; 1871, 17, 249. 
262. Uveinc. 1861, 7, 116. L. Lisson. 1861, 7, 211. Llewelyn, 1856, 2, 
182. Lyte. 1865, 1, 206. Martin, 1874, 20, 147. Magny, 1873, 19, 100, 
Murray, 1^8, 24, 68, Macuair, 1860, 0, 130. D. v. Monckhoven. 1871, 17, 
81. Mriine and Montreuil, 1^,2,342. MontFeuil,l858,4,5. Miguski, 18.59, 
1 163. Maison, 1870, U, 93. R. Norris. 1866, 2, 257. Newton. 1874, 20, 39. 
Ommt^anck, 1869, 15, 231. de Poilly, 1856, 2, 220, 250. Phipps. 1869, 
15, 213. de Pitteurs, 1878, 24, 211. Povarsky-Jaracko, 1874, 20, 145. 
Paterson, 1860, 0, IJW, Quinet, 1867, I, 360. Robiquet and Duboscq, 
,1867, 1, 18. Rcgnaulte, 1873, II, 102, Russel, 1864, 10, 84. 127. Sanders, 
1860, 0, 244; 1863, 9, 238. SpUler and Crookes, 1856, 2, 271. J. Schnauss. 
1865, 11, 222. de Saint Florcnt, 1873, 19, 318. T. Sutton. 1869, 15, 197. 
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wet collodion process, particularly the necessity of preparing the 
plates immediately before exposure, led to many experiments 
with the purpose of obtaining a plate which could be kept for 
some tirne.^ The first real#>tep towards a dry process was made 

2r).l C, Shadbolt. IK.")?, 3, r>4 Towlcr, ISfiK. 14, 184 Taupenot, 1855, 
1, 270. VoKcl, 187:), 21, 172, 1870. 22, 102 Violin. 18r)7, 3, 17)7 F de 
Villecliollfs, 187)8. 4, 4 Watson, 1874, 20, 145 Anon 1850, 2, 121, 339; 
18()1.7,43. 18117, 13,257 

ScT further. IMiot Mitth* 1872. 8 , 108, 211, 230, 313, 1873, 9, 41, 7)8. 
210, 1870, 12, 177, 1878, 14, 2-10. 244. 1884. 20, 20. 1804. 31, 193; 1912, 49, 
271 H Vo( 4 el, lUr 1873, 6,00 11 Norris, Phot Archiv. 1880, 209, Phot. 

Corr 1.880, Jahr Phot 188.8,2,324 

1 I'or ^feneral information on the preparation, preservation, develop- 
ment and intensifieation (^f dry eollodion plates, and their relative advantage!? 
or disadvant.'iges over the wet eollodion f.lates, consult’ W Abney, Phot 
News, 1872, 16, 150 M Andreaux, Pilot News. 1.878, 22, 3.'5 A Back- 
nell. Phot News. 1800, 10, 440 II Beikeley, Brit J Phot 1878, 25, 374 
F Boivin, Mon Phot 1.877, 16, 3, 137, 140, 1.5.'). 102, Chem Tech. Rep 
1877, 16, 1, 420 Iv. Borda. Phot News. 1802, 6, 200 J. Browne, Phot. 

News, 1805, 39, 405 Bennett, ,Mon Phot 1807 1808, 7, 03 A de Brebis- 

son, Mon Phot 1.804 1.805,4,17 Iv Ch.iuner, Brit J lOiot 1.800,13,232, 
I8(w, 14, 373 M Coll.ird. Phot News, 1.8,58, 1, 75 C Corey, Brit, J 
Phot 1800, 7, 322 A de Const. int. Phot News, 1807, U, 410, 4.33, 1874, 

21, .85, Year ilook Phot 1871, .52 1' Dawson, Phot NTws, 1.878, 22, 344. 

Cl Dawsou. Hilt J Phot 1.802, 9, 221 (» Daxidson, Chem 'IVch Rep 

18(i8, 7, I, .8.3 P Duehoehois, Phot Niws, 1.8.5!), 2, 107, 2.33 Delcage, 
Phot. News, 1802, 6, 309 Despiats, Phot News, 1.8.59, 2, 29, 1.802, 6, 05, 
295, 4(il, 1.803, 7, 100, 1.88, 1.801. 8, 70. Mon Phot 1.801 1.80.5. 4, 1.5, 22 A. 
Davanue, Mon. Phot 1.805 1.800, 5, 71, But J Phot 1874, 21, .552, Phot. 

News, 1.875,19,3 J DraOin, Phot News, 1.8.5!), 2, .50, 101, 109 IC Ivmer- 

soii, Bnt J idiot 1.801, 11, 75 W Fiigiand, Bnt J Phot 1.802, 9, 143 

M Ivvrard, Phot News. 1.8t)I. 8, 18 J Fox, But J Phot 1.871, 18, .530 

vS I'ry, Phot News, 1800. 10, 231 A (laudin. Phot News, 1800, 4, 294 
M. ('.audiii. Phot News. 1.800, 4, 171, Bnt J Phot 1.800. 7, 31ti, 1.801, 8, 
04, 100 Caedieke. Phot Mitth 1.890, 27, 107, Phot News, 1.890, 34, 900 
R Norris, Amat Phot. 1,8!)3, 18, 132 J ('lOUgh, Phot News, 1,872, 16, 17.8, 
1.88 P Catllard. Mon Phot 1.805 1.800, 5, 43. 04 J. Glover, Brit J 
Phot 1.803, 10, 342 C. Homes, Bnt J Phot 1.874, 21, .570 J Hornsey, 

Year Book Phot l!)02, 217 P Holland. Phot News. 1870, 14, 413 W. 
Hislop, Phot News. 1.801. 5, 57!), 1.802. 6, 50.8, Bnt I Phot 1801, 8, 417, 
1802. 9,142.4.53 F Hardwieh, Bnt J Phot 1.87.5,22, -101 T Hardwich, 
I’hot News. 1859. 3, 2.57. Bnt J Phot 1,80(H 7, 19. 1.875, 22, 423; ef i’hot 
New^, 1.800, 3, 213. 207 B Juilhed, Mon Phot 1.804 1.80.5, 4, 0 Jane, 
Horn's Phot Jain 18, .30 Jeanreiiaud, Rep ehim appl 1.80;i, 5, 48. A 
Keene, I’hot News, 1.8,5!), 2, 1.34, 1.802. 6, 251; Brit J. Phot 1803, 10, 1.58 
J Kirk, r S. P 130-1.3!). 1.873 P Kaiser. Mon Phot 1804-18ti5, 4, 51. 
P. Liesegang. Mon Phot 1.804 1,805, 4, 03 W bang. Phot News, 1890, 
34, .5.3.3 M bea. Phila. Phot . abst Phot News. 1808, 12, 80. 151, 1809, 
13, 344, Brit J. Phot. 1808. 15, 47. 005, 1.809, 16, 408, 1875, 22, .5^8. Melinc 
and Monti end, biverpool and Nlaiiehester Phot J. 1.857, 7 D, Monck- 
hoven. Chem Tech Rep 1803.2,11.73 G Muirhead, Brit J Phot 1802, 
9, 87; re{)rint, l!)05, 52, 000 Norris, Phot. Soc 18.50, 84, 179; abst. Jahr 
Chem 1.850, 188 'G Niewenglowski. ba Photographic et la Photochemie, 
18‘)7, 73, 79 Newton. Mon IMiot. 1.8t)7-1808, 7, b57 C Oinmeganck,,, 
Brit. J. Phot I8t)9, 16, 4.50, Phot. News. 1809, 13, 343 H Plamer, Brit. J. 
Phot 1877, 24, 208. M. Poitevin, Phot News, 1<'4)0, 4, 14 P. Piard, Phot. 
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by E. Robiquet and J. Dubosoij’ by llie addition of resin to tin* 

News, ]XI>4, 8, no, lOit | Phot iNil. 11, 117 KusmII. Mon Sci IsOL’ 4, 

08; Phot News. 1 SOU. 6, .')07. Hilt J phot ISO.}, 10, Phot Coir lSO.1, 20, 
840 HolK-rts^in, Mon I’hoi l.Sol l.SO,'), 4, .10 Rohujnet ami J DnOosec). 
Compt rend IS.^ii. 43, ll'U, ahst Polv Centi 1S.')7, 23, 4<'sS Roman. 
Horn's Phot Jahr 16, !.'> C SuK. Hot j Phot ISOO, 7, 288 C Stlhrs. 
Phot News, 1802, 6, 2(0 J Spillei. Veat HamiK Phot I.SSO. I0.'> (', Shiid 

lK)It. Hrit J Phot 1 800, 7, 17. 1801 . 8, | Sihnanss, Mon Phot IStil 

180.'), 4, 2. Idiot News. 18<)1. 8, .‘>22, l.''7.}. 17, ‘}|.'>. .'H') T .Sntton. Polv 
Centr 1S0.‘{, 29, 008. Rq) ihmi .ippi I.m;2. 1, .'{.s.'*, I)nl^;l Pol\ PSii.}. 168, 
70; 169, .■}|.‘), W'leelw’s ('.ew(rlH/tn ISO.}. .lOi, Phot News. 1,800. 3, 

1802. 6, Pl.'), ahst Raj) einni appl l.80.{, 5, 27.‘{ H S.ivu'. Put I Phot 
ISfVI, 11, .'is (‘i Tisvnidier. “History ami ll.indlHH>k of Phot ’’ 1.878. 170 
h \'i(lal. Phot News, I,8'»:{, 37, I2() M Wnmi, Phot News. 1800, 4, 22!(, 
2.'>4, 1801, 8, I.')'.}, 181 H \ ^el. Phot Niws. hsl^tl. 20, 2.'m, Hiit J Phot 

1870, 23, .'Ho II WortliN, Ph)i< Mitlli 13, 112 Set .i Iso Anon . Hut 1 

Phot ist').'). 12, .'.ILP l.SOC) 13, i;.}, 2.88 1807. 14, 218. 810. I7t>, .Mfl, 180.8. 15, 

020. 1871. 18, 817 1.872. 19, 128 I, ‘7.’). 22, is;, in.'., I,87(;, 23, 820, 187.8, 25, 

2n.'). .881, 118, 1,8'.>7, 44, 127 Phot Niws. 1,8.'>8. 1, 178 l.s.'q. 2, 0.'). 1 12. 2'.H. 
1.800, 3, 21,'), hsoi. 5, 218. i.8(;o. 10, 20,'). i.8;2, 16, 1M,{. i.sno, 34, .')7n .M 

Poiirtier. Diet piaet Chun Phot l.S'L’, 280 C Kahie, Ti.nle ene>el 
Phot I.sno, 2, 111, I.’)'!, 100, siippl 2, 217 \ D,)\.iiin(. hes Poijjies de la 
Phot 1877, 20, 27. -'lO. 80 I! di l.i Hl.iiuhAH. Rip uuve! Phot l.8(')8, 1, 
240 Mon Phot I.SCH ISO.'), 4, 70, 1.80.') I.stio. 5, 10. I.8(.0 1,807, 6, 00. 

120. 1.807 1.808. 7, l.‘)7, 1.808 l.soo, 8, l.'iS. 1,877, 16, I,V). 1870. 18, is;} 
Horn’s Phot Jahr 16, 08 Paiei's j.dn Phot 1.8.88, 2, 0)0, l.stMl, 4, .821, 
;}24, 1.80.*). 9, l.'iS. 1,800, 10, 478. ol.'». lOOI. 15. ()1,‘.. PM).}. 17, 2.80, 1012, 26, 
47.). 470, 1018, 27, .801 Pholoqaplu, l.vti. 3, 700. 1.802. 4, 101, .">02, .MO, 
.")2,'). 1,800. 8, 17. 70. 1.807, 9, .'iSO Chiiaml.iid. Photot’i.iphie,’' 
1000, ilO, 100 Phot Hull 11, <88 Phot Con 17, 210 Wilsons Cyelo 
Phot 18!)}. !).'} Phot Annual. 1.81»l. 81 Die PhotoKiaphie, 1.881, 1, .'')() 
Rep ehiin apj)! 1,808, 5, 270. 871 Polv Cditi 1.801, 27, 218, Din^l 

Poly 1800, 158, 818 Phot Mitth 8, I.M DiiikI Poh 18.').'. 135, 871 

Aniat Phot 1.8.81, 78 W'mKihniv's |{ni\il Diet Phot IS'IO 180,8. 110 
Cassell’s lineyl Phot lOll. 120 Anthoiiv's Phot Annii.d, 1.800 1801, I, 
288 !•: Hilin Preeis Phot CAiuiale, ion;'). 2, l«i 

Dor (“arly l{iinli'’h ioIPhIioii patents sie Aiihi'i, !' S, Pill, ISo'i 
Heaurej;ard, T , .8000, 1.87)7 Hii.iid, P H C» , 1.8.8,}, 1,881, l,8.')7 Cornides, 

I . 2112, 18.'),') Peiii, I H , 2:}!)8, l.8.')0 Cuttinj', J A . 1().8.8. 1.8.^) I I'etnei, 
J A. 281.y 18.')7. PueeiuN. 1’ H de, .')7.'), I.8.')2 M.ihley, VV T, 008. 
18.')2 Newton, K, 170, I45.V2 Newton. W’ K. l.'ill. 18.57 Noriis, R H, 
2020, 187)0 Parkes. A, 1128 l.8.')0 Rollason. A. 770, I8.").5 .Saillard, 
Benoit, 444, 1.8.5!) Sarony, 72.5, I.S.'sS Siiiis, T, 811, 1.8.5!) Coinides, 
L., 2t).87. 18.51 Pont, H . 800. l.S.5.5 Aiitho.ii, C ('. , .8024, 1800 Parkier. 
A. and R Arehihald, 0.5.5, hSOl Dixon, H , 1074, 1801 IIiKanan, Tfaiul 

J. Mahs7.ewski. 1080, 1801 W'llsoii. A H. 1712, 1.802 Mareehal, C R 

and C M Tessie du Motay, 1000. 1.801 W’othhj, J . 2817, 18C,4, Truehehit, 

J. N, 240.5, 1804. Smith, J H , 01.5, 180.5 Avet, H , 2110, 180.5 Gris- 

wold, V M , .8P.)0, 180,5 Grmie, VV , 'Mm, 1800 

1. Rev Phot 18,5.5, I,a I.umiere. 18.57, 20. Rep ency<l Phot de la 
Blanch^re, 18()8, 3, 05 Kreut/ei’s Jahr Phot 1 8.')(), 80, 18.57, 108, Compt, 
lend, 1850, 43, 1104, Horn’s Phot J 18,50, 7, 51. Diii>;l Poly 18.50, 143, 
189; Jahr. Chem. 18.50, 9, 101 L Hnjolras, K P 7201, PHI, K P. 424000, 
1910; abst J. S. C I. 1011. 30, 024. D R P. 2.578.M, lUH prepares highly 
sensitive collodion dry' plate,s by eombiniiig the silvet nitrate with the collodion 
and treating the film with bromating l)athsat .50® to80®C.. followed by a finiil 
bath containing a small amount of bromide and ammonium hydroxiile. See 
E. Valcnta, Phot. Korr 1012, 49, 815, abst C. A 1012, 6, 8000 
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collodion, and by Despratz,' whose method was similar,* Prac- 
tically the first real dry plate was made with ordinary collodion, 
sensitized in an aceto-nitrate bath, and coated with ordinary 
iodized or fermented albumen. In this condition, after drying, 
the plates were insensitive to light and would keep for a con- 
siderable time. 

Various prescrvativeSj however, were added to prolong the 
life of the plate, such as glycerol,* raspberry syrup, ^ honey,* 
dextrin ratanhia and laudanum,® guaiac,^ tannin,® sugar,® quassia 
and quassia camphor (whatever that is),’® catechu,” pyrogallic 
acid,” milk,” quinquiha,” acacia,'* morphine,'® morphine acetate,'^ 
tincture of nux vomica,'* and others.'^ 

1. Rev. Phot. 1856; La Lunii^rc, 1855, 202; Horn's Phot. J. 1856, 5, 
80; 1867, 01, 12. 

2. For (lata on substratum see W. Abney, Phot. News, 1881, 2S, 352. 

names, Brit. J. Phot. 1873. 20, 623. J. Glover, Brit. J. Phot. 1861, 8, 436. 
W. Harrison, Brit. J. Phot. 1865, 12, 479. M. Lea, Phot. News, 1868, 15, 
379; 1874, 18, 280. H. Vogel, Brit. J. Phot. 1900, 47, 436. H. Wortley, 

Brit, J. Phot. 1871, 18, 504. Anon. Phot. News, 1873, 17, 15; 1883, 27, 

074; Brit. J. Phot. 1861, 8, 223; 1866, 13, 215; 1871, 18, 168; 1874, 21, 181; 
1881; 28, 551; 1897, 44, 182. Jahr. Phot. 1899, IS, 505. 

3. H. I)ixon, Phot. News, 1874, 18, 58. Rodger, Bull. Soc. Franc. 
Phot. 1859, 5, 173. 

4. J. Sisson, Phot. News, 1858, 1, 125. 

5. Hannot, Bull. Beige; abst. Phot. News, 1878, 22, 279. vSee also 

Brit. J. Phot. 1870, 23, 289. Phot. News, 1860, 4, 226. M. Lyte, Phot. 

News, 1858, 1, 42; Brit. J. Phot. 1869, 16, 456. 

0. M. (ie vSaint Florcnt, Phot. News, 1874, 18, 43. 

7. T. Davis, Phot. News, 1878, 22. 244. 

8. W. Blair, Brit. J. Phot. 1871, 18, 325. Sec also J. Moller, D. R. P. 
24772, 1883. 

9. M. Lea, Brit. J, Phot. 1868, Nov. 27th. 

10. Anon., Brit. J. Phot. 1868, 15,395. Cf. Sleddon and Bolton, Bull. 
Soc Franc. Phot. 1868, 14, 272. 

11. W. Craig, Phot. News, 1863, 7, 470. 

12. M. Lea, Phot. News, 1872, 1$, 583. 

13. Edit. Pilot. News, 1876, 20, 613. Le Gray, Bull. vSoc. Franc. Phot. 
1857,3,9. 

14. Bclbcze, Bull. Soc. Franc. Phot. 1873, 1$, 42, 59. 87. 

15. M. Lea, Brit. J, Phot. 1876, 23, 124. 

16. H Vogel, Phot. News, 1872, 16, 463. 

17. H. Vogel. Phot. News. 1872, 16. 425 

18. J. M’Ghie, Brit. J. Phot. 1878, 25, 28. 

19. Coffee, Barratti, Brit. J. Phot. 1868, 15, 240. Malt liquor, Davies, 
Brit. J. Phot. 1867, 14, 360. Formic acid, Ferrier and Soulier, Brit. J. Phot. 
1861, 8, 200. Keeping plates under water, Mongin, Phot. News, 1868, 12, 
258. Syrup, Man^l, Bull. Soc. Franc. Phot. 1856, 1, 54. Various sub- 
stances, Mayall, Bull. Soc. Franc. Phot. 1855, 1, 211. ^ also Vogel, Bull. 
Soc. Franc. Phot, 1875, 21, 88. E. Vogel, Phot. Mitth. 1894, 31, 166. A. 
Davanne, Bull. Soc, Fianc. Phot. 1870, i6, 171. H. Norris, Phot. Soc. 1866, 
84, 179: abst. Jahr. Chem. 1856, 9, 188. Anon., Brit. J. Phot, 1861, 8 , 365; 
1865, 12, 495; 1867, 14, 444, 458; 1871, 18, March 24th. Dextrin, Chevretil, 



CEauW)SB ESTERS 


2829 


R. Norris,^ obtained a patent for the use of albumen and 
gelatin, the latter being also used by Bayard,* P. Duchochois* 
and Meline and Montreuil,* Kothergill,* H. Petschler and Mann,* 
Russell/ W. England,* Draper,* AnUiony/* J. Mudd,” made im- 
provements especially along the lines of preserv'atives. 

H. Wortley,** pointed out that the preservative had the triple 
function of increasing sensitiveness, and producing greater density 
and vigor, so tliat the negatives were more suitable for printing. 
Resins were introduced by E. Robiquet and J. Duboscq,’* and 
Despratz/* the latter preferring benzoin. Teschard,** and An- 
gerer^* recommended ord.aary resin, while benzoin was preferred 
by Meynier,^’ J. Glover^* &nd W. England.’* Jane*® combined 
resin and dextrin.*’ Many other resins were tried, as crude 
resin,** jalap,** amber,** mastic, copal, and the guaiac of Boivin.** 

Compt. rend. 1855, 41 , 383; Horn's Phot. J. 1856, 1 , 102; Bull. Soc. Pranc. 
Phot. 1856, 17; Silver Sunbeam, 1863, 237; Edcr Handb. Phot. 1890, 2 , 519. 
.See Law, Horn's Phot. J. 1854, 2, 47. 

I. K. P. 2029, 1866; abst. Hunt’s Man. Phot. 336; Cosmos, 1857; 
Kreutzer’s Jahr. 1857, 194. Liverpool and Manchester Phot. J. 1867, 108 

2. See Bull. Soc. Franc. Phot. 1856, 307. 

3. Phot. News, 1858, 1, 183. 

4. Liverpool and Manchester Phot. J. 1857, 7. • 

5. Phot. Archiv. 1860, 183. 

6. Phot. Archiv. 1860. Hardwich Man. Phot. Chem. 1863. Phot. 
News. 1861, 5 , 316. 

7. Phot. News, 1861, 5 , 135, 397. Brit. J. Phot. 1862, 9 , 26, 82, 130, 
228. Silver Sunbeam, 1863, 245. 

8. Phot. Archiv. 1862, 137. 

9. Phot. Archiv. 1862, 117. See Rylay, Brit. J. Phot. 1864, 11, 137. 
H. WorUey, Phot, News, 1862. 

10 Eder Handb. Phot. 1896, 2 , 520. 

11. PhotNews, 1861, 5, 386; Kreutzer’s Zts. 1861, 4, 131. G. Simpson, 
Brit. J. Phot. 1861, 8, 376; KreuUer’s Zu. 1861, 5 , 102. 

12. Brit. J. Phot. 1876, 23 , 65. 

13. See page 2827. €f. Desprats, I,a Lumi^rc, 1857, 35, 38; Kreutzer’s 
Jahr. 1857, 198, 

14. Mon. Phot. 1864; Hdhi’s Phot. J. 21 , 2.3, Phot. Archiv. 1864, 287. 

15. Kreutzer's Zts. 1860,2, 109, - 

16. Kreutzer’s Zts. 1861,4,203. 

17. Phot Archiv. 1862, 3 , 67. 

18. Brit. J. Phot 1860, 7, 197; Kreutzer’s Zts. 1860, 361. Phot. News, 
1861, 5 , 161; abst. Kreutzer’s Zts. 1861, 3 , 225; Brit, J. Phot. 1861, 1, 373. 

19. Phot Mitth. 1867, 1, 113. 

20. Hemlein's Photograpmoon, 1864, 155; Phot. News, 1861, S, 594. 

21. See also Regnault Brit. J. Phot. 1873, 21, 248. 

22. Simo, Phot Archiv. 1862, 8, 44. 

23. A. Keene, Phot. Archiv. 1863, 4 , 11. 

^ 24. E. Robiquet and J. Duboscq, see page 2827. W. England, Phot. 
•Archiv. 1866, 7, 284. 

25. Phot. Archiv. 1866. 7, 206. Mon. Phot. 1877; abst. Phot. Archiv. 
1877, 21, 210, 
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Copaiba,' mastic and oil of thyme,- and Peru and tolu balsams 
had their advocates. 

Citron, rose and clove oils act very much like resins,® oil of 
citron having been used by Boivin^ as a preservative with licorice 
juice, as oil of anise or vanilla delayed the light action. Gelatin 
was first used by R. Norris,’* either with alcohol, or made alkaline 
with ammonia, as in the Firmin and Lassimore method.® The 
processes of C. Long,’ Berry,® Beckingham,'* Bartholomew'® and 
fl. Wortley" are similar. Meta-galatin was the name given by 
M. Lyte to gelatin which had lost its property of setting by 
boiling with dilute acifts, but which had not yet formed glycocoll.'® 
T. Davis suggested albumen.'" 

'fhe formulas of 0. vShadbolt'"* and of M, Lyte'® with honey, 
or the oxymel of Llewelyn,'® the treacle of Dauer'’ and Merritt;'® 
sugar either neutral"* or slightly acidulated;'-® and caramel,®' with 
or without acacia in the hands of Johnson,’®® Forster,®" T. Sutton,®^ 

1 Phih Phot 1H70, abst Phot Archiv 1871), 11 , 32, Dcut Gewerbe- 
ztK 1870, No. (),Chotn Tech Mitth 1800 1870, L54 

2 Boric, La Lumicrc, 1857, abst Horn’s Phot J 1857, 7 , 43 

3 LiclKTt, Phot cn Anicriiiuc, 1878, 200 L Vidal, Brit J Phot 
18tl2. 9 , 1.54 

4 Bull 8oc Franc. Phot 1857, 313, Kreutzer’s Jahr 1.857,190 

5 LivcriM)ol and Manchester I’hot J. 18.57, 10, Phot Notizen, 1857, 
377, Kieutzer’s Jahr 18.57, 170 

0 Bull S(K’ Franc Phot 1.8.50, 3.39, Kreutzer’.s Jahr 18.50, 76 Sec 
.also A Havanne, Bull Jsoc Franc Phot 1807, 10, Kreutzer’s Jahr 1857,185. 

7 LivcrjxM)! and Manchester Phot J 1857, 182, Kreutzer’s Jahr. 
18.57, 1.82 

8 Phot Notizen, 1.857, 303, Krentzer’s Jahr 18.57, 18.5 

0. Horn's Phot J 18.50, 103, 200, Kreut/.er’s Jahr 18,57, 172 

10 See Davanne’s Progres dc la Phot 1877, 2.‘1 T vSutton, ’’A New 
VWt Collodion Pr(K'ess,” 1873, 13 

11 See Wingr.ave, Brit f Phot 1801.8,21. 

12 Phot Mitth 1.870, 13 , 142 Horn’s Phot J 1.8.57 , 3 , 223, 287, 

Kreutzer’s Jahr 1.857, 1.85 

13 Hep encycl de la Blanchere, 1.8t).3, 3^ 30 

lid Horn’s Phot J 1.8,54, 2 , 4 

15 Horn’s Phot J 1.8.50,8,22 

10 Horn’s Phot J 18.55, 3 , 24. Kreutzor’s Jahr 18.50, 07, La Lumi^re, 
18.50, 1.^)3 

17. Horn’s Phot J 1.850, 3 , 200, Kreutzer’s Jahr 18.57, 174. 

18 Horn's Phot J 18.57, /, 02 

10 Merritt, La Linniere, 1.857, 20, Kreutzer's Jahr 1857, 173 

2(1 MorKan. Horn’s Phot J 1.857, 4 , 24, 18,50, 11 , 28. Kreutzer’s Jahr. 
18,57.175 v^ee also Constant. Phot Archiv 1809,10. Phot. Korr 1874,45. 

21 Bollmann, Phot. Monatsh 1802. 00. Phot. Korr 1874, 82. 

22 Horn’s Phot J 18,57, 4 , 2.3, La Lumicrc, 1857, 146, Kreutzer’i 

Jahr 1.8.57, 10.3 

23 Brit J Phot 1800, 7 , 81; Kreutzer’s Zts 1860, 2 , 235. 

24 Phot Archiv 1.802, 227, 1804, 55 
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and Blair and Adams’ indicate the tendencies in this direction. 
T. Hardwich,' R. (lordon,^ H. Newton/ Duhost,'* A. Keene*' ami 
M. Lea’ all used gum with gallic acid (»r tannin 

Dextrin was frequently ustal instead of gum arahic with 
similar results, as attested by the processi^s of Depuis,*' Hoivin,” 
Marimer,"’and Brebis^on." The allmmen of TaujKiiot as modified 
by Fothergill,’* and analogous metluKlsof Bartholomew,'^ Hanna- 
ford,'* Ackland,’HV.Kngland,’" R.Ciordon,” Roman, 'Nuid Howard 
and Clark are indicative of tendencies in this direction. Rela 
tively unimportani modifications were advanced by Davis,*" 
Constant,*' T. Sutton,*- 'lonzard,’’ and Xdlson.*' 

Tannin was first suggested by C. Russi'll,-’ the strength of 
solution varying from ()..V .V < , remembering that the stronger 
the solution, the redder will the image apjH'ar at the commence 
ment of devehjpment. Boitevin,'*' H Vogel,*’ J (ilover,’*"* A. 

1 Hnt J, Phot 1S71, 18, :r.P 

2 Honi’s Phot J iHtK), 8, Kht. Krt'ut/( I S Zts ISiiO, 1, f7 

;f Phot Archiv I.H()7. .'Wtl. la Sr .ilso Phot Auliiv ISOS. 

102. IHOtl, 10, 22, Phot Mitth iHtlO. 2;hi 

4 Phila Phot 1.S7I. Archiv 1S7I. 2'tO. Utu J Phot 1S71, a, .'.12, MS 
o IMiot Archiv lH7:i. Ill 
0 Phot, Archiv l.S7.'i. .'IKf 

7 Bfcit J. Phot 1S70, 17, 100 S-c also H Woithv. Pol J lOiot 
1870, a, 124 

8 La LunneVe, 18.'>0. 17."). Kreutzer’s Jahr l.S.'iO, 71 
0 lint J Phot IStki. 13, .')-}0 

10 Horn's Phot J 1H.')0, 11, 

11 Rep, ciicycl Phot tie la Hlaiichere, IKOIl, 1, .{2 

12 I’hot News, 1801,5, IK2, Hrit J Phot IStil, 11, 1.47 

1.4. Kder'sHandb Phot 1800. 2 , .'.41 

14 Brit J Phot 1801.11, 1.47 

1. ') Phot Korr, 1800, 41 

10, Phot Korr 1800, 187 

17. Phot Archiv 1800, 187 

18. Hep encvcl. Phitt de la Blaiichere, 18<).4. 3, (.0 

10 Phot News. 1801, 5, 182 

20. Phot Archiv 18tH), !()-} 

21. Phot Korr 1874, 8<) 

22 Brit J Phot 1871,18,211 

2.4 See Pahre, Traite ciicycl Phot 180(1, 2 , .40 

24 Rep encycl Phot de la Blaiichere, I8<i4, 1, 20 

2. ). Phot. Archiv 1804, 241 “The Taiiniii PriHess, ” 1st I'idit I8<il, 
2nd. Edit IBfW, Phot News, 1801, 5, 407, Brit J Phot 1804, 10, 414 Com- 
munications regardiiiK his process were also made liy C Russel! m the Brit 
J Phot. 1801, 8, .400, ;4e2. 1802, 8, 2, 20, 82, I.'JO, 228, 1804. 10, 140, 180, 
414. 310; 1804, 11, 304. 1807, 14, 140, Phot News. 1801, 5, i:!.*), 1.^*); 1802, 
$, 263; 1863, 7, 193. 418, Bull Soc Eranc I'hot l.SOl, 7, 107, l.ir), 140; 1804, 
10, 2.^; 180,5, 11, 08. 102 

26 Phot. Korr. 180.5, Brit J Phot 180.4, 10, 470 

27. Phot Archiv 1807, l.'lll, 171. 

28. Phot Archiv. 1804, 403. 
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Keene,' Kemp,* P. Gaillard,* Browne,^ T. Sutton,® Penny,® C. 
Haack,'^ Borlinetto® and others’ have contributed to this subject. 

Gallic acid was used by W. Talbot for calotype paper in 1841. 
Galloway and Cowan'® employed sodium acetate and gallic acid, 
and their process was improved upon and modified by M. Schwerdt- 
feger," R. Gordon,'® A. de Constant,'® M. Lea,'® P. Duchochois'® 

1. Phot Archiv. 1863, 11. 

2. Phot. Archiv. 1863, 15. 

3. Phot. Archiv. 1866. 276. 

4. Phot. News, 1895, S9, 405. 

6. Phot. Notes, March 16, 1865. 

6. Brit. J. Phot. 1865, 12, 480. 

7. Phot. Korr. 1867; Brit. J. Phot. 1867, 14, 388. 

8. Phot. Archiv. 1869, 144; Phot. News, 1873, IS, 111; Bull. Soc. 
Pranc. Phot. 1873, IS, 105. 

0. M. Andrieux, Phot. News, 1878, 22, 419. J. Browne, Rep. chiin. 
appl. 1863, 5, 323. de Brebisson, Bull. Soc. Franc. Phot. 1863, 9, 299. K. 
Borda, Phot. News, 1862, 6, 382; Bull. Soc. Franc. Phot. 1862, 8, 209. F. 
Beasly, Brit. J. Phot. 1871, IS, 137. J. Brier, Phot. News, 1876, 20, 194. W. 
Blair, Bull. Soc. Franc. Phot. 1871, 17, 275. L. de Courten, Mon. Phot. 
1866-1866, 5, 69; Brit. J. Phot. 1873, 20. 121. H. Cooper, Phot. News, 

1862, 0, 268. J. Cells, Phot. News, 1864, S, 346; Mon. Phot. 1864-1866, 4, 
73. M. Clavier, Phot. News, 1874, IS, 114. A. Davanne, Phot. News, 
1872, 10, 362. G, Dawson, Brit. J. Phot. 1864, 11, 4, 23, 399. W. England, 
Phot. News, 1862, 6, 176. T. Fothergill, Brit. J. Phot. 1863, 10, 421. C. 
Fabre, Phot. News, 1879, 23, 606. J. Glover, Brit. J. Phot. 1862, 9, 326. 
P. Gaillard, Bull. Soc. Franc. Phot. 1865, 11, 123. Guenvin and Bonoldi, 
Bull. Soc. Franc. Phot, 1864, 10, 313. Gaume, Bull. Soc. Franc. Phot. 
1866, 11, 290. J. Hughes, Brit. J. Phot. 1864, 11, 313. H. Harvey, Brit. 
J. Phot. 1864, 11, 122. T. Hardwich, Brit. J. Phot. 1861, S, 138. C. Himes, 
Brit. J. Phot. 1^, 11, 114, H. Jennings, Phot. News, 1863, 7, 617. W. 
King, Brit. J. Phot. 1863, 10, 461. W. Keith, Brit. J. Phot. 1861, 8, 176. 
G. Kemp. Brit. J. Phot. 1864, IL 18. A. Keene, Brit. J. Phot. 1862, 9, 463. 
B. vSayce, Brit. J. Phot, 1864, 11, 371. T. Sutton, Brit. J. Phot. 1863, 10, 
462; 1864, 11, 196; Bull. Soc. Franc. Phot. 1864, 10, 28. E. Saint Edme, 
Phot. News, 1863, 7. 603. J, Mdller, D, R. P. 24772, 1863. H. Newton, 
Phot. News, 1874, 18, 600; Brit. J. Phot. 1874, 21, 542. J. Taylor, Brit. J. 
Phot. 1864, 11, 98. M. Towler, Bull. Soc. Franc. Phot. 1867, 13, 44. Teis- 
seire and Jacquemet, Mon. Phot. 1866-1866, 5, 76, 94; Rep. chim. appl. 

1863, 8, 321. M. Vernier, Mon. Univers. March 30, 1864; BuU. Soc. Chim. 

1864, 2, 160; Brit. J. Phot. 1864, 11, 162; Mon. Phot. 1864-1865, 4, 4, 16. 
G. de Vylder, Phot. News, 1863, 7, 377. Anon., Mon. Phot. 1865-1866, 5, 
48, 87; 1867, 13, 131 ; 1873, 19, 176. Phot. Jahr. 16, 98. Phot. News, 1858, 
1, 103; 1869, 1, 216; 1861, 5, 121, 203, 397; 1862, 6, 2, 217, 349; 1863, 7, 573; 
1871, 15, 607. Brit. J. Phot. 1861, S, 121; 194, 316, 334; 1863. 10, 376; 
1864, 11, 302, 385; 1865, 12, 266, 298, 509; 1866, 13, 220, 276, 301, 682; 1867, 
14, 624: 1868, 15, 168, 204, 263; 1871, IS, 265; 1873, 20, 29, 40, 239, 263; 
1895,42,481. 

10. Phot. News, 1861; Rep. encycl. Phot, de la Blanch^e, 1863, 3, 22. 

11. Phot. News, 1872, 1^ 391. 

12. Bull. Soc. Franc. Phot. 1873, 19, 174. Brit. J. Phot. 1869, 10, 
28& 323 

’l3. Phot. News. 1873. IL 333. 

14. Brit. J. Phot. 1868. U 24. 36; Bull. Soc. Prone. Phot. 1868, 14, 106. 
18. Phot. News, 1868. 1, 146. 
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and otliers workers,* along similar lines. 

Morphine liydrochloratc was suggested by Mackiiilay in 
1859, revived by Bartholomew,’ and extended to new photo- 
graphic application by Towler,* H. Vogel,* J. Schnauss* and H. 
Newton.® vSaint-Klorent’ preferred laudanum. H. Vogt*l con> 
tended tliat morphine acted four times as .strongly as tannin.* 

Tlie coffee process was suggested by Barratti,® and nuKlified 
by A. de Constant,’® Angerer," and J. Schnauss.’* H. Newton 
discovered the tea process,'* which was improved upon by M. 
Lea,'* Hoenig,'* Bcll)eze,''' Kaist'r'^ and later by H. Newton'* who 
used mustard seeds with tlu^ tea, * 

At the British AsscK'iation for the Advauaunent of vSciencc 
meeting in 1S71, R. Hunt'® descril)ed a highly sensitive pui)er 
prepared with silver iodide and potassium ferrocyanidc, and IL 
Reynolds’® suggested this for dry plate work. To this, Rossig*' 
added glycerol. Griine irscd casein and ammonia, while l)eer 
was introduced by Abney in 1874 for the transit of Venus expedi- 
tion.” Duchy” preferred porter. Champagne’* (probably only 
for those who could afford it), claret mul tobacco,*'' gi»g<-'r wine 

1. Brit. J. Phot. 1860. 13, 304; 1867. U, 302; 1X68, 15, 50, 1H73, 20, 
251. Chem Tech. Rep. 1870. 9 , 1. 81. 84 

2. Phot. News, 1872; Phot. Milth 1872. 9 , 71. 

3. Silver Sunbeam, 1860, 482; Phot Archiv. 1868, 98. 

4. Phot. Mitth. 1872, 9 , 115. 

5. Phot. Archiv. 1873, 74. 

6. Phot. Archiv. 1869. 219. 

7. Bull. vSoc. Franc. Phot. 1873, 318. Anthony’s Bull. 1875; Phot. 
Mitth. 1875. 228. 

8. See Boivin, Brit. J. Phot. 1877, 24, 315; Mon. Phot. 1877. 

9. Camera Obscura 1865; Phot. Archiv. 1865, 201; Brit. J, Phot. 
1868, IS, 248; Silver Sunbeam, 1869. 483. 

10. Phot. Archiv. fm, 40,3; 1867, 229; 1868, 14. 114; 1869, 219; Brit. 
J. Phot. 1868, 15, 240; 1877. 24, 315. 

11. Phot. Korr. 1873, 

12. Phot. Archiv. 1872, 61. 

13. Silver Simbeam, 1869, 494 

14. Brit. J. Phot. 1871; Phot. Archiv. 1871, 264, 

15. Phot. Jahr. 1875. 

16. BuU. Soc. Franc. Phot. 1869, 34. 

17. Phot. Archiv. 1865, 88. 

18. Anthony’s Phot. BuU. 1873; Bull. Soc. Franc Phot. 1874, 39. 

19. Researches on Light, 2nd ed. 1864, 91. 

20. Brit. J. Phot. 1866, 12, 495. 

21. Phot Korr. 1866, Jtme. Brit. J, Phot. 1866, 13, 300. 

22. Instructions on Phot, 1882, 112; lOlh ed. 1900, *270. 

23. Phot.Archiv. 1866, 116. 

24. Bell, Brit. J. Phot. 1860; Kreutzer’s Zts. 1860, 36, 

25. Brit J. Phot 1877,24,329. Mon. Phot 1877. 
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and malt vinegar/ milk/ tobacco/ fir shoots/ mastic, sumac or 
catechu," extract of rhatarry,** raisins,^ jujube paste,® licorice/ 
quassia, safflower, ' * starch, '^linseed, ‘^Iceland moss, '^quince seed, 
and many other things’*^ which might contain sugar, starch or 
alkaloids. 

M. Lea advocated soap liniment,’^ alcoholic camphor, oil of 

1 Davis, I'hot Archiv ISlJfi, 203 

2 Cl (iray, Hull. Soc Franc. Phot IHoT, 9; Kreutzer’s Jalir 18.57, 
197; Anthony, Liebcrt Phot cn Aineru|nc, 1878, 271 Hcinlcin’s Photo- 
Kraphicon. 1804, 1.53 

.3 Hoivin, Mon Phot 1877, Hrit J. Phot 1877, 24, 329 
4 Dussol, Phot Atchiv 1870, 104, Bull Soc Franc Phot 1870, 80 
.5. CniiK, Phot News, 1804, Hollinann’s Phot. Monatsh 1804, 
449. * 

0 vSaint Florent, Bull. vSoc 1‘ranc Phot 1873, 318 
7 J. Schnauss, Phot. Archiv 1804, .33.5 
8, (le Biebisson, Phot Archiv 1804, 103 

9 Boivin, Bull SfX' Franc Phot 18.57, 313; Kreutzer’s Jahr. 1857, 
190 

10 Bolton, Brit J Phot 1808. Bull Sw Franc. Phot 1808, 272, 

Phot Mitth. 1808, 5, 140 vSleddon, Licht, 1870, 79 

11. Fowler, Aide Memoire Phot 1877,44 

12 Dsed by Lord bindsay for the transit of V'enus e.xpedition, 1874. 

13 Ziej^ler, Kieut/er’s Jahr 1.S.50, 84 Jaxor, Phot Archiv 1804, 20 

14. AiKiier, Phot Archiv 

15 Boivin, Kreut/er’s Jain 1.8,57. 191 

10 Caramel, W Bartholomew, Phot News, 1.802, 6 , 4 Malt, 1). 

Drummond, Brit J Phot 1.803, 10, 414 Infusion of mix vomica, Brit J. 
Phot. 1809, 16, 2.8 Caserne. I’ Duchochois, Phot News, 18.58, 1, 18.3 
Albumen and beer, Brit J Phot 1.874,21,372 vSc'ruin, A Povorski-Jovavko, 
Brit J Phot. 1874, 21, 195 Resin, A Robb. Brit J Phot, 1.802, 9, 188 
Whey, A de Povorskyjoraiiko. Phot News. 1874, 18, 170 Formic acid, 
T Malone, Brit J. Phot 1.80.3, 10, 300 See also faippo-Cramcr, C. A. 
1910,10, 1014 

17 Brit J Phot 1.80.8. 15, .3.3 

The albumen-collodion pnx'ess was m xogiie for a considerable tunc, 
and was discussed in (letail, as evidenced by the communications of 
H Anthony, Brit J Phot 1.870, 17, 492 W. Abney, Phot News. 1871, 
IS, 007, (il7. W Ackland. Brit L I’hot 1.805, 12, 030; Bull vSoc. Franc. 
Phot 1.8t)0, 6, .321 S Bourne. Brit ]. Phot 1.802, 9, 0 Bayard. Bull Soc. 
Franc Phot 1.8.58. 4, .39 de Belbe/e, Bull vS^i^ Franc. Phot. 1873. 19, 42. 
59. 87^ J Briet. Phot News. 1874. 18, 489. Brit J. Phot 1870. 23, 197 
W. Bartholomew, Phot News. 1801. 5, 215 J. Beldon, Brit J. Phot. 1862, 
9,275 A Burns. Brit J Phot 1801.8,144 W Blair. Brit J Phot. 1809, 
IS, 302 F.. Borda, Brit J. Phot 1.802. 9, 210 li Boivin, Phot News, 

I. 870, 20, 1.50; 1.877. 21, 2. ,581 W. Coote, Brit. J Phot. 1872, 19, 37. 07. 

J. Cowan, Phot News. 1801, 5. 349. Bull Soc Franc. Phot 1861, 7, 209. 
Crawford, Polv. Centr 1855, 21, 175. Clouzard, Phot. News, 1873, 17, 
4.53; Bull vSoc* Franc Phot. 1873, 19, 179. M. Carbutt, Brit. J. Phot. 1873, 
20, 483. P. Champion, Bull vSoc. Franc. Phot 1807, 13. 220 R. Carlyle, 
Phot. News, 1.807, ll 177. T Clark. Phot. News. 18.59, 2, 178. T. Clarke, 
Brit. J. Plipt. 1877, 23, 1 1 . A Clark. Phot. News, 1870, 20, 590. W. Clark, 
Phot. News, 180,3, 7, 247. J. Cramb, Brit. J. Phot. 1861, 8, 181; Phot. 
News, 1801, 5, 293. A. de Constant, Bull. Soc. Franc. Phot. 1873, 234, 
272, 305; 1874, 107. 209; Phot. News, 1873, 17, 608. W. Davies. Brit. J. 
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roseman', or preferably tineliire of almsas being especially valuable. 

Phot. 1S74 . 21, 278, Phot Ncwv 1H71. 18, 28.") A Ihixanne ami P. (Vul- 
lard, Bull Soc Kraiu' Phot l.X,*)7, 3, a, 4, !,")() A Diivtmnc. Phot 
News, lX.'ia, 2, 2.'i4 P Duchoehois, Phot News, 185)1, 35, t).‘h). 71(1 T 
Davis, Phot News, 1S()I, S, 5)0, 125), l.S(i(i 10, 1.87. 1.8(17, 11, 2.‘h), Bill. j. 
Phot 18(11. 8, 8(1. 18(17. 14, 280, 1872, 19, 277. Bull S(k- Kratie I'hot 1,801, 
7, 15)0, Phot Jalir 16, .">() W l{ii»;l;ni(l. But j Phot !.8(17. 14, 181, Bull, 
six'. Krauc Phot 1.8(17, 13, 2(01, Mon IMiot 1.8(17 1.80.8, 7, 80, Phot Mitth. 
1808, 4, .'‘)0 C Fabre, Bull Sk* Fratic Phot 1.875), 2$, 2.^4 l*ulct)uer. 
Bull. 8(X' Franc Phot 1.8.87. (2>. 3, .85) FotherKoll, Ihill Stx' Frunc Phot, 
18.")8, 4, 20.1 Ferritr, Btill So<.’ Fr.iiic Phot 1.878. 24, 817 (» ('iiiiliths, 

Brit J Phot 180(1, 13, .V)(l W ('.iifliths. But J. Phot 1.800,7,111 K. 
('•ordon, Brit J Phot. 1878 , 20, .888 R ('lordoii. Brit J IMiot 1800, 13, 
.")22; Phot News, 1807, 11, 205*. Phot Mitth 1.807. 3, 5)7 (latel. Bull .Soe 
Franc 1H.')8, 4. 75) F Phot News. 1800, ^ 1.M).') S (uotTrav, Phot 

News, 1807, 11, 80,8; Bnt J (‘hot 1.807, 14, 40.") W Hish)]), Bnt J Phot. 
1801, 8, 85M, Phot Ne\\s. 1.802,\ 5*.") 1) llonibv. But J Phot 1800,13, 

800 F. Howard, Bnt. J Phot 1.8(11. 8, .87. Phot News. 1801, 5. 5)0 P 

Jeuffram, Phot News, 1.807. 11, (m, Bull S(K‘ Fr.mc Phot 1807, 13, 8 N 
Joscclyn, Phot News, 180(1, 10, 875*, .8.85*. 1,807, 11, 822 A Keene, Phot. 
News, l.M.^8. 1, 87, Bull Fm' Franc Phot 1.800, 6, 247 H Krone, Phot. 
Times, 187"), 5, 25*0 bund, Mon Phot 1.877. 16, l.'‘)8 J laiw, Brit J 
Phot 1804. U, 41 M l.e.i. Phot News. 1,871. 18, 285* P. laesi'KanK. 
Phot News, 1871,15,4.8'* Maxwell l,v(e. Phot Ntws, 1.807,11, 827, Bull 
Franc Phot l.8t.7, 13, 112, Mon Phot 1.807 1.80.8. 7, (11. 110 W 
Mrx'us, Phot News 1.801 , 5, .'»l.8 D Win M«)nckhoven, Bnt J Phot 1871, 

18, 808 ('. Markham, Bnt I Phot 1870, 17, .80.8 .M Manuv, Phot 

News, 187.8, 17, 270 Maddos, Bull .Sh- I'raiic I'hot 1800,6, 40 Mattt'US, 
Bull. Sh' Franc IMiot 1.801. 7, .80 J Mudil, Phot News, 1801, 5, 880, 
1.800. 10, 200, Bnt J Phot 1.800,7,07.1.800.13,2.8(1 J Nicol, Phot News. 
I8.‘)8, 1, 122 11 Nichols. Phot News, 1.801, 5, 281 A Nelson, Phot 

News, 18.')5*, 2, 14*1 M Noton, Phot News. 1801. 5, .871, Bnt. J Phot, 

1871, 18, 281 , Bull 8 <k' Franc Phot. 1.802. 8, 21 T Prumm, Phot. News, 

1872, 16, .'121 A. I'oitevin, Bnt J Phot 1878, 20, 1.85) Parson. Phot. 

Jahr 16, 7.8 Price, Bull Sk- Franc Phot 1.870, 16, 240, 1878, 19, 24. J 
Parry, Bnt J Phot 1.800.7,207 J Pollilt. Bn( J Phot 1.87.'’), 22, 45*7. 
F Pickenll. Phot News. 187.7, 19, 118 J P.iar, Phot Mitth 185).7, 31, 
l.‘)4, 108 II Petschki, lint J Phot 1801, 8, 21."), 1804, 11, .71 1 , 1807. 14, 

140, Phot News, 1801. 5, 810, Bull Sk. Fram Phot 1800, 6, 2.''i4 F. 

Richards, Phot News, 1.8(d,5, II Bin he. Bull hi.iiu Phot 1874,20, 

1.8. J Ryley, Bnt J Phot 1.800, 7, 807, Phot News, 1800, 4, 874 0. 

Roman, Phot News, 1.8(Tl, 5, 802, 81 1 . Bull Franc Phot 1801,7,200, 

180.8, 9, 5*8 T vSehnauss, Phot News, 1878. 17, 22'* J. SidelM)thain, Phot. 

News, 18.78, 1, 170 T. SuRon. Phot News. 1802, 6, 80.7, Brit J. J*hot 
1871,18,15*0,187.8.20, 2.75* J Tawse. Phot News, 1.801, 5, .700 (i Thom- 
son, Phot News, 1877, 21, 281 J 'I'.ixlor, Biit. J lOiot 18(>4, ll, 187. 
Taujxjiiot, Bull Stx.' Inane Phot 18.7.7,1,2.81, 1.8.)0, 1, 17. lowler. Bull. 
vSoc Franc Phot 1.S07, 13, 41 J rnderwood. Phot. News, 1802, 6, 274. 
H. Vogel. Phot News. I.S7.7, 19, 875) H and J. Walter, Phot. News, 1802, 

6, 4.80 F Wenderoth, Bnt J Phot 1.800, 13, 72 W. Woodward, Phot. 

News, 18.75), 3, 80.7 G \\ardley. Chorlton Phot Assrx:., Sept. 12, 1801; 
abst. Phot. News, 1801, 5. I, WhitehoiLse, Phot. News, 187.7, 19, 115). 
J. Ward, Phot News, 1862. 6, 8.8 M. Willet, Phot. News, 1800, 4, 48. 
Anon . Brit J. Phot 1801, 8, 10.7, 248, 18(»0. 13, 184. 815), 484. .7.81 , 1867, 14, 
108, 342, 432, 480, 521; 1808, 15, 180. 15)8. 244; 1805), 16, 4.77, 1871, 11, 211, 
471 ; 187.8, 20, 179, 2(X1, 21.7, 227, 287, .847, IH7.7, 22, 109, 481 Phot, News, 
1858, L 145, 100, 18.79, 2, 131, 143, 189, 275, .803; 1801, 5, 53. 182, 197, 207; 
1864, 8, 639; 1807, 11, 213, 52:1; 1871, 15, 48.8, ,70.7. Phot Mitth. 1912, 49, 
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Collodion Emulsions. Notwithstanding the advances made 
by the dry plate process as compared with wet collodion, the 
former was still unsatisfactory in many respects, especially in 
regard to facility of preparation, and many were the experiments 
made to produce “negatives without nitrate of silver bath.”^ In 

354. Eder Jahr. Phot. 1896, 10 , 473; 1901, 15 , 615. Mon. Phot. 1864- 
1865, 4 , 136; 1805-1866, 5 , 125. Chem. Tech. Rep. 1872, 11 , 1 , 113. Bull. 
Hoc, Franc. Phot. 1858, 4 , 29, 275; 1861, 7 , 49; 1873, 19 , 119. 

Th<; manifold causes of failure in the manipulation of dry plates, such 
as fog, pinholes, staining, uneven devel(^ment, blisters, etc., are also dis- 
cussed by M. Lea, Brit. J. Phot. 1868, iS, 494. M. Gaudin, Phot. News, 
1861, 5 , 374. vS. M’Watters, Brit. J. Phot. 1867, 14 , 512. W. Brooks, 
Phot. News, 1873, 18 , 52l Anon., Brit. J. Phot 1867, 14 , 448; 1868, 15 , 
503, Oai; 1871, 18 , 172; 1873, 20 , 613; 1875,'22, 242, 578; 1877, 24 , 180, 517, 
r>44. Mon. Phot. 1862-1863, 2 , 54; 1864-1865, 4 , 129, 136; 1865-1866, 5 , 
189; 1866-1867, 6, 62. 155. 

Burton, Phot. News, 1880, 24 , 554. Lanjarrois, Phot. Jahr. 18 , 45. 
Maxwell Lyte, Bull. Soc. Franc. Phot. 1857, 3, 81. 339. R. Norris, E. P. 
2029, 1856 ; 7614, 1888; abst. Poly. Centr. 1857, 23 , 394; Phot. News, 1880, 

24 , 595; Brit. J. Phot. 1893, 40 , 479. See Phot. News. 1889, 33 , 214. H. 

Vogel, Bull. Sw. Franc. Phot. 1880, 26 , 145. J. Wiugrave, Brit. J. Phot. 

1861, 8 , 21. H. Wortley. Phot. Mitth. 1877, 13 , 136, 172. Anon. Phot. 

News. 1859, 1 , 296; 1876, 20 , 311. Brit. J. Phot. 1861, 8 , 349; 1869, 16 , 
612; 1876, 23 , 307; 1877, 24 , 194. 

Additional information regarding the development of dry plates will 
be found by consulting W. Abney, Brit. J. Phot. 1879, 26 , 469; Phot. Bull. 
1879, 10 , 338. W. Brooks, Brit. J. Phot. 1876, 23 , 185. Blanc, Bull. Soc. 
Franc. Phot. 1868, 14 , 87. de Bclbeze, Bull. Soc. Franc. Phot. 1869, 15 , 
291. Coventry, Bull. Soc. Franc. Phot. 1867, 13 , 265. Decagny, Bull. 
Soc. Franc. Phot. 1868, 14 , 201. G. Dawson, Brit. J. Phot. 1881, 28 , 328. 

W. Davies, Brit. J. Phot. 1869, 16 , 492. A. Davanne, Bull. Soc. Franc. 

Phot. 1876, 22 , 93. M. Gaudin, Brit. J. Phot. 1862, 9 , 268. Howards, Bull. 
Soc. Franc. Phot. 1869, 15 , 231. H. Jennings, Phot News, 1859, 2 , 143. 
A. Levy, Brit. J. Phot. 1879, 26 , 393. Nelson, Bull. Soc Franc. Phot. 1869, 
15 , 241. Pliicker. Bull. Soc. Fianc. Phot. 1875, 21 , 109. J. Swan, Phot. 
News, 1880, 24 , 61. G. vSimpson, Phot. News, 1861, 5 , 618. T. Sutton, 
Brit. J. Phot. 1863, 10 , 496. A. Verity, Brit. J. Phot. 1863, 10 , 26. G. 
Williams. Brit. J. Phot. 1865, 12 , 164. H. Wortley, Brit. J. Phot. 1871, 18 , 
350. Anon. Phot. News, 1859, 1 , 236; 1878. 22 , 473; Brit. J. Phot. 1862, 9 , 
317; 1873, 20 , 275, 278; 1876, 23 , 133, 193; 1878, 25 , 36. 362. 

1. For general information on the prepaAtion of collodion emulsions 
see W.. Abney, Bull. Soc. Franc. Phot. 1879, 25 , 60, 173, 200; 1881, 27 , 36, 
105. Phot. News, 1880, 24 , 146. Brit. J. Phot. 1881, 28 , 377. Anthony's 
Phot. Bull. 1879, 10 , 338. Albert, Bull. Soc. Franc. Phot. 1888, (2), 4 , 283. 
W. Ashman. Phot. News, 1889, 33 , 373. C. Audra, Brit. J. Phot. 1878. 

25 , 278; Bull. Soc. Franc. Phot. 1877, 23 , 121, 150, 206, 316; 1879. 25 , 122, 
175. Balagny, Bull, Soc. Franc. Phot. 1877, 23 , 178; 1879, 25 , 124. E. 
Banks. Bull. Soc. Franc. Phot, 1883, 29 , 89; Brit. J. Phot. 1883, 30 , 202, 
339. 373; 1895, 42 , 165. C. Bardy, Bull. Soc. Franc. Phot. 1877, 23 , 221; 
1879. 25 , 122, 210; Chem. Tech. Rep. 1879, 38 , II, 186; Phot. News, 1877, 
21 , 476. F. Beach, Brit. J. Phot. 1889, 36 , 26, 40. St. V. Beechey, Brit. 
J. Phot. 1871, 18 , 541; 1876, 23 , 71; 1906, 52 , 767. Bennett. Bull. Soc. 
Franc. Phot. 1879, 25 , 80. H. Berkeley, Brit. J. Phot. 1874, 21 , 20. 162; 
1877, 24 , 20. 296; Phot. News. 1877, ^ 291. 302; Bull. Soc. Franc. Phot. 
1877, 23 , 246; 1879, ^ 89. Berwick, Bull. Soc. Franc. Phot. 1880, 28 , 
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general, however, it may be safely said that these negatives 

209. E. Boivin, Mon. Phot. 1877, U, 58. 67, 74. 83, 90. 98. 107; Brit. J. 
Phot. 1877, 24, 353. W. Bolton. Brit. T Phot. 1870. 17, 280; 1872, 11, 301 ; 
1874, 21, 39; 1875, 22, 569. m, 1892. 1$, 739. 7.5,5. 782. 1895. 42, .36; 181»7, 

44, 86; Bull. vSoc. Franc. Phot. 1873, 19| ‘>07; 1874. 20, 310; 1877. 2S, 302. 
1879, 2S, 287; 1884, 30, 89; Phot. Times, 1885, 15, 4.54. Brit. J. Aim. 1889. 

375. W. Brooks. Brit. J. Phot. 1883, 30, 357. 395; Bull. Sxr. Franc. Phot 

1879, 2S, 217. W. Burton. Brit. J Phot im, 31, 273; Bull Six' I'luuc. 
Phot. 1881, 27, 116. Buyron. Bull. Soc. Franc. Phot 1873, 10, 311; 1881, 

27, 290. A. Chardon, Bull. Soc. Franc. Phot. 1872, It, UM. 10.5, 142; 1874, 

20, 45, 94; 1876, 22, 6. 1877, 23, 1.52, 316. 1879. 25, 127, Phot. News. 1872. 

10, 376; Brit. J. Phot. 1872, IS, .319. Cheni. Fabr a. Act. vorm. h'. ScheriiiR. 
Phot. Mitth. 1898. 35, 55. 122. N. Cherrill. Phot. News, 1865. 0, 1.54. 190, 

270. A. Col)enzl. Brit. J. Phot. 191.3, 60, 705; abst. C. A. 1914, 0, 1710. 
Comte, Bull. S(k?, Franc. Phot, 1877, 23, 118; ^1, 27, 114 H C<K)|)er, 

Brit. J. Phot 1871, It, 24; 1878, 25, 588; Phot News, 1879, 23, 4.3. Biilt 

Soc. Franc. Phot. 1871, 17, 126*1876, 22, 82. H. Cotesworfh, Brit J Phot 

1880, 27, <i3. A. Davaiine, Phot. News, 1877, 21, 4.57; Hull Sm* Franc. 

Phot, 1872. U, 59. 60. 61. 117, 1877. 23, 1.51, 209, 28.8. .317; 1879. 25, 2(H) 

David. Bull. Soc. Franc. Phot 189.3, (2), 0, 2.89 T Davis, Phot, News. 

1872, 16, 299. G. Dawson. Brit. J Phot 1869. 16, 276. 288. 1882, 20, 4!). 
Bull. Soc. Franc. Phot. 1870. 16, 153; 1871. 17. 177. 1! Dixon. F P. 1074. 
1861. Dussol. Bull. Soc. Franc. Phot. 1870, lo, 86 J Kder, Bnt J Phot. 

1881, 2t, 135: Phot. Corr. 1880, 17, 9; Phot Mitth 18W(, 25, 49. DiiiKl 
Poly. 1880. 23t, 245; 1881, 230, 475; Chcin. Centr 1881, 52, 397. 412; Wax 
Jahr. 1881, 27, 898. J, Kder and V. Toth. Bnt J Phot 1881), 27, J8H8 

I . Knjolras. D. R. P. 2578<54: K. P. 7201, 1911. F P 4249(Hi, 1910, absl 

J. S. C. I. 1911, 30, 924, 1139. Fabre, Bull S(K‘ Franc Idiot 1879, 25, 

119, 253. F. Ferrier, Bull. Soc Franc Phot 1874, 20, 47, 1879, 25, 17, 

125. Floaence, Zts. Reprod. 1902, 4, 115. Forrest, Hull Soc Franc. Phot. 
1881, 27, 116. Fry, Bull. Soc. Franc. Phot. 1879, 25, 28.5 Girard. Bull, 

Soc. Franc. Phot. 1879, 25, 122. Gobert, Bull S<x.' l-raiic Phot. 1874 , 20, 

89. Gordon. Bull, Soc. Franc. Phot. 1879, 25, 201 J. GouRh, Bnt. J. Phot. 

1873, 20, 280, 301. 372. 397; 1874, 21, 265; Bull Sck Franc Phot. 1872, 

U, 45; Chera. Tech. Rep. 1876, 15, 1. .321. K. ('.raham, Brit. J I>hot. 1885, 

32, 325; 1889, 36, 408. J. Gray, Brit. J. Phot 1880, 27, .347. H. Harmer, 
Chera. Tech. Rep. 1883, 22, II, 135. Hazard, Bull Soc- Franc Phot 1879, 

25, 285. F. Herraagis, Bull. Sck. Franc. Phot 1877. 23, 204. Honiscy, 
Phot, News, 1898, 4^ 647. Houlgrave, Bull. Soc Franc Phot, 1879. 25, 

88. Howard, Bull, Soc. Franc. Phot 1879, 25, 287. A v Hubl, Jahr Phot. 
Reprod, 1895, 4.58. A. Jones. Phot. Mitth. 1891, 25, 1.5.5. 172, 18,5. W. 
Kelly, Belg. P. 191747, *1906. W. Kelley and J. Bentliam, Swiss P. .3,5454, 
1905. G. Kemp, Brit. J. Phot. 1864, 11, 339. Kenyon, Bull, Soc Franc. 
Phot. 1881, 27, 97, 304. J.*King. Brit. J. Phot. 1871, 15, 259 1 . Konar 
zewski, Brit. J. Phot. 1880, 27, 6.32; Phot. News. 1880, 24, 619; BuU, Soc. 
Franc. Phot. 1881, 27, 7. L. de Koniuck, Bull, vkx: Franc. Phot IHri), 25, , 

39. Krebesz, Bull. Soc. Franc. Phot. 1881, 27, 117. Lalwrde, Phot. News. 
1875, 15, 137. de LafoUye. Bull. Soc. Franc. Phot. 1879, 25, 121 M. Ua, 
Brit. J. Phot. 1864, U, 538; 1869, 16, 24; 1870, 17, 302, 613; 1872, IS, 1(K), 
361; 1874, 21 145; 1905, 52. 25; Bull. Soc. Franc. Phot 1865, 11, 240; 1868, 

14, 77; 1869, 15, 76; 1870, U, 180, 291; 1871, 17, 169, 1874, 25,97, 219, 2.50; 
1876, 22, 93, 158, 171; Phot. Mitth. 1871, 7, 274; 1872, 5, 127. levy. Bull. 

Soc. Franc. Phot. 1879, 286. Uesegang, Mon. Phot. 1878, 17, 51; Bull. 

Soc. Franc. Phot 1877, 25, 284; Brit. J. Phot. 1882, 25, 377. Lobse, Bull 
Soc. Franc. Phot. 1877, 25, 276. H. tfippo-Craraer, Zts. Cbem. Ind. Koll 

• 1908, 1, 136; abit T. S. C. I. 1908, 27, 959; Kolloid ZU. 1915, 15. 160; 1916, 

11 18; Chem. Ztg. Rep. 1916, 45, 304; abst. C. A. 1915, 13180; J. S. C. I. 
1916, 55, 1036. Magny, Bull. Franc. Phot. 1877, 25, 174; 1879, 25, 
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did not, in general, fulfil the expectations claimed for them. 
41). A. Mackie, Brit. J. Phot 1887. 34, 294; Phot. New.s, 1897, 41, 190. 

0. Marckham, Brit J. Phot 1872, 19, 411; 1878, 20, 451. Martin, Bull. 
Soc Pranc. Phot. 1877, 23, 28.3. A Mathison, Brit. J. Phot. 1878, 25, 220, 

22.3. P. Mawdslcy, Phot New.‘;, [.S77, 21, III; Brit J. Phot. 1877, 24, 112; 
Bull. vSw hVaiic. Phot. 1879, 25, 200. D v Monckhoven, Bull. Soc. Franc. 
Phot. 1879, 25, 200. 2tM II Newton. Phot. News, 1875, 19, 3.52; 1870, 
20, .382, 1877, 21, 400. R Murray. Phot News, 1878, 22, 57. J. Monsoht, 
Chem. IVeh Rep, 1879, 18, II, 187; Bull. vSoc. Franc. Phot. 1879, 25, 199. 
Munccy, Bull. Soc’ Fraiie Phot 1889, (2). 5, 37 H Norris, Chem. Centr. 
1889, W, II, 427, J<ihr Chem 1889, 42, 2878 J. Obernetter, Phot. News, 

I. 878, 22, 200, 303, Brit J Phot 1.878, 25, 20tl, Bull vSoc. Franc Phot. 1879, 
25, 143. Ogilvy, Bull vSoe I'Vanc Phot. 1879, 25, 144. J. Payne, Brit. J. 
Phot. 1883, 30, 317 Pehgot and Bardy, Bull vS(x? Franc Phot. 1879, 25, 

01, 122. Penrose & Co . .Phot News. 1.898, 42, 770 Perrot, . Bull. wSoc 
Franc. Phot 1.877, 23, 124. Phips, Bull. So<\ Franc Phot. 1874, 20, 310 
M. de Pitteiirs, Brit J. Phot. 1.87!), 26, ,38^)*. J. Plcner, D. R. P. 20733, 
1882, K. P. 4890, 1881 Plueker, Bull. Soc. Franc Phot. 1873, 19, 275 

J. Poirin, Chem. lech Rep 1.884, 23, I, 104, Brit, J Phot. 1885, 32, 300 
Roche, Bull Soc I'rauc IMiot 1870, 22, 33. Roger, Bull Soc Franc. Phot 
1879, 25, 95. Romelaere, Btdl Soc Franc Phot 1879, 25, 273. Rossignol, 
Bull. Sw, I'rauc Phot. 1870, 22, 178; 1880, 26, 290. Roy, Bull vSoc, Franc. 
Phot. 1881, 27, 05. Sayee and Bolton, Bull vSw. Franc. Phot. 1805, 11, 
10, 200 Singer, Bull Soc Franc Phot 1870, 22, 48 Stebbing, Bull Soc, 
Franc Phot 1.879, 25, 13, 90, 124 Spurrier, Biil. J Phot 1808, 15, 82. 
F Wilde and S Stein, Phot News, 1878, 22, 100 W Stillman, Brit. J 
Phot. 1872, 19, 421, 433; Bull. Sw Franc Phot 1874, 20, 311. T. Sutton, 
Brit. J Phot. 1871, 16, 139, 2.3.5. 271, .391, 4.39, 400, .500, 1872, 19, 07, 122; 

187.3, 20, 02; 1.874, 21, .3.51, 3!)2, Bull Soc Franc Phot 1.871, 17, 295. L 

Vidal, Brit J. Phot 1.8.80, 27, 100 F Vdlecholle, Bull vSoc. Franc. Phot. 
1877, 23, 13 H Vogel, Phot Mitth 1.8!).5, 31, 105, 1898, 34, 203: 1.899, 36, 
45. H W. Vogel, Bnt J. Phot 1880, 27, ,549; 1.881, 26, 317, 1.884, 31, 73, 
Phot. News, 1.871, 15, 477, V S \\ 23.5.8.31, 18,80, abst Brit J Phot 1882, 
29, .52; F. P. 2102, 1.8.80, abst Brit J Phot 1881, 26, 110, D. R. P. 12410, 
13720; abst Wag jahr 18,80, 26, 90.3; Be r 1881, 14, 385, Bull vSoc Chim. 
1881, 36, 1!)2, Zts prakt. Phot 1880, 2, .50 Vogel, Phot Mitth 1871, 6, 
117; 1.883, 20, 97, Bull vS<k' I'rauc Phot 1.881, 27, 81, 188!), (2), 5,34. 
Walkmer, Buli. Soc Franc Phot I.88I, 27, .30 L. W'anicrcke, Phot Mitth. 
1.870, 12, 301, Chem 3'ech Rep 1.870, 15, I, 321, Bull Sck. Franc. Phot 

1870, 22, 0!l, 11!), 187!). 25, 2.85, 2.87 Wellington, Bull. .Soc Franc. Phot. 

1891, (2). 7, 1.8.8 W Wilkinson. Brit J Phot 188.3, 30, ,324, Bull Soc. 
Franc Phot 180!), 15, 2.3,5, 1.881, 27, 213 Window, Chem. Tech Rep 
1872, 11, I, 115 J Wolfram. H P 847, 1880 H Wortlcy, Phot. News, 

1.872, 16, 01. 41!); 1.873, 17, 429, 1.870, 20, 293, ,S04, Bull. .Soc Franc. Phot 

1871, IJ, 308. 1.872, 16, 4!); 1870, 22. 3.5, 109; Phot. Mitth 1.872, 6, 90, 1877, 
13, 142; Chem Tech Rep 1.872. U, 1. 10!). Bnt J. Phot. 1872, 19, 31, 62, 
109, 270, 2!)0. 403, 1.87.3, 20, .321; 1.87.5, 22, .5.87, 1870, 23, 125; 188.3, 30, 76 
W. Wood. Phot News, 187!), 23, 244 T. Woods, Phil. Mag. 18,54, 6, 24, 
213, Dingl Polv 1.8.54. 134, 120, 127, Ann 1852, 92, 221; Arch ph nat. 
18.54, 26, .357, Jahr Chem 1854, 7, 194 W'ratten, Bull Soc Franc Phot. 
1877, 23, 2.82 Stillman. Btdl Sw Franc Phot. 1874, 20, 2.3. H. Berkeley, 
Bull Soc Franc Phot 1877, 23, 240. 

Further information muv lx* obtained by consulting Amat. Phot. 1891, 
13, 307; 1.8!)2. 15, ()-295. A-.313. 1899, 30, 60. 19a3. 36, 179, 279. Phot. 
Time.s, 1.8,88, 16, 144, tS!)t). 20, 170 J Phot 1892, 39, 211. Photography, 
1890, 2, 45)8, 1.891, 3, 406; 1892, 4, .3.8,3. 898; 1894, 6, 625, 1897, 9, 109; 1900, 
12, 217. Anthonv’s Phot. Ann 188!), 2, 374; 1890-1891, 3, 231. Phot. 
Annual, 1,892, 01, '83; 189.3, 65, 109; 189.5, 166; 1898, 92, 93, 96. Jahr. Phot. 
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M. Gaiidin,* Bellini,*’ II. Dixon,' W. Hollon and H. Sayi'c,* 
R. Licscgan^j,'’ T. Sutton,'* M. Kea,' 1{ Phipps,’' II. Xewton,® 
Mawdslev,''’ II. Wortlev," Lahorde'*- and W Holton' ' inav Ik* saiil 
to have laid the groundwork for future expeiiineiitalists to de\eloj). 

Pvr()\ has usuallx iHeii eonsideied as a perfeetly inert 

1887, 1, ;irj2. iKss. 2, 1 IS. i.8.v>, 3, 1 ( 11 . i.vio. 4, MW i.s'.c S, iKMi;, 10, 
47:i, IK<17, 11, lUii, i.s'.is, 12, nu. imo:*. 16, iiui;;, 17, :>I7, liini, 18, 

li. 478. IS 4J2, IIMNJ. 20. 112. .*>10. I'.MIS, 22, I'll. l‘IO<». 23, ;17(). 

24, 480, 1!I12, 26, 47:), nil 1, 28, 7.') Phot Mitlh ISto. 3, Ml, ISliS, 4, 277), 
1872, 8, 117, 1872, 3, .VS, 7'l, 21(1 27.7. 1.87(1. 12, 8, 10. (1(1, 8(1. 02. I.SO. 108, 

240, 20-t. 270, 272, 270, 281, 287. 202. .201. 1880, 16, 72. 72. 127. 180, 100, 

208, 1882, 18’, 02.’ 1.884. 20, 2, 07. 1.8S.-,. 21, I'H). 18S0. 25, 77, MO, 1800. 
27, 108, 180.7, 31, 78. 2"' I.S'IO, 33, .111, l!lO.■.•42, 120, 211. pioo, 43, .208 
Clicm Tech Rcj) l.stu, 4, 1!.#72. 1.872. 11, 11. 117 1878, 17, I, 2,27, II, 10.7; 
1887, 26, I, 101 Polv Cetitr 1.870, 36, .8.70 Poh Noti/hl 18.71, S, .2.77 
Mon Phot 1.S01 100.7. 4, .82 I.ihr Cluni 1.8.88, 41, 2' lOl 1.8.80,42,2.870, 
2878 Hull S<K‘ Kr.mc Phot 1808.14, 1.21 1.872, 18, .7.7, 117, 1871.20, 
.27. .80, 187.7. 21, 2.8.7. 1.870, 25, 172. 1.881. 27, 1.1, 121. 217 1,80.7, (2), 11, 1,87 
Hnt J Phot 1.801, 11, 201 . 1.S71. 18, .7'*. .82, 08. 22.7, 181 , 1872, IS, 102. 1.22, 
.7.77; 187.2, 20, 2.71. 1.874. 21, 20.1. .2.2.7 1.87.7. 22, 87. 170. 201. 1.77. I.S70. 21, 

100, .227, 400, 1,80. 1.877. 24, 12. 220, .271. 187.8, 25, 21.7. 2.71, 1.2, 7, 1,870, 26, 

227, 2.71, .708; 1,8.80, 27, 72. 2,8.7. 1\82. 30, 210, .171. 121, 188.7, 32, 28.7. lOl . 
1880, 36, 001 , 1.800, 37, 70.7. 817, l.vi2, 3S, 211, 227. 21.1, 1.804. 41, 171 . 1.807. 
44, .70. 772, 1007, 52, 710. 1024 Phot Ne^^s. 1.801, 5, 181, ,771, 180.7, S, 
.227, 1872, 16, .22.7. 224, 187.2, 17, 0. 2.8.7. 1877. 21, l'»8. .{/.I l8;'i, 23, 211, 
1880. 24, .200, .V21, 1.808, 42, 017 

1 La kiiniicVe, 1.8,72. Auk 20 Phot N.\\\ 18()1. 5, 40, {. Phol 
\ot^‘', Tsoi, 6 , 1.70 See also l,.i l.tiliiiui, 1.801, .\pr 1.) 

2 Mon Phot 1.801. Hut 1 Plot 1801, Phot News, l.sdO, 4, 2,70 
I/Invcntion, 1801 Ste also Phot News, 1,801, 5, 18| Hniiiitt, Hut J 
Phot 1.808, 15, .720 

2 K P 1071, 1,801 

4 Hut, J Phot 1804, 11 , 210 ,2.70. .171, .in, 27/, Phot MOth 1804, 
1, 100, 1.80,7, 2, 01. Phot News. 180.7. S, .107. Phot koir \SiW,, ,2.2.2 Silver 
Sunlx'ani, 1.800, 2.80, 1.87!l, .77.7 j lowhr. Hut I Phol 100.), 52, <10 
See also Sayce, Hut J Phot 1.8()1 11, -271, -in M ki.i, Hnt J Phot 
1874, 21, 24, 1.22, 1 17, Phot Mitth 187.7.2,20 l.alollve, Hull Soi I'ranc 
Phot 1870, 25, 1.70 , ,,, 

.7 Phot Ardiiw. 1-801. .Nt iv U> Moii Phot 1S(,1, Hut J I'hot. 


1804, 11 , .277 

0 Hnt J Phot 18§1, 21 , 212, 1/1 

7 Brit J Phot 1.870. 17 , 102. 1871. 18 , 277, 
also Hnt J Phot 1 .87 1 , 18 , 202 . Phot .Mitth 1.872, 
Brit J Phot 187.7,22,021 

8 Phot News. 1874,18, lOl . Hut J Phot 


121. 100.7, 52 , 218 
7 , 7.7. 127,271 . M 

1.874, 21 , 100 .Sc 


But. J Phot. 187.7, 22 , 122, Hull .Mh- l-r-inc Phot I.S7.7, 1-22 

9. Amcr Inst 187.7, Hull S<k' Piano Phot 187.7, 270, .204, 


l.ca, 
c also 
Phot 


News, 187.7, IS, .244, 400, .7.77, .282 

10. Brit J. Phot 1874 . 21 , 188, 201 . 1870. 23 , 4.80 
11 l^hot. News, 1872, IS. Brit I. Phot 1872, IS, 20. 4h, 480, Phot 
Mitth 1872, 8 , 00 Sec M lea. Hut J Phot 187.7, 22 , 140 Newton, 
Brit. J. Phot, 1870,23, 12.2. 214 

12. Brit. J Phot 187,7, 22 , 127 See also Anon , Hut J. Phol. 18/0, 


23 , 17(1. 433 • 

13. Brit. J Phot 1877,24,401 ...... 

14 See Brit. J. Phot 1877, 24 , 92, 1881, 28 , 410, mi, 36 , 289. 411, 
1885, 32 , 357; Phot. News, 1872. 16 , 241 , 1878, 22 , 570 
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vehicle for silver salts, but R. Liesegang* contended this assump- 
tion was unwarranted, which seems also to have been the experi- 
ence of Kbnig.2 The question naturally arose as to the particular 
type of pyroxylin most suitable for emulsion purposes, and this 
angle of the subject has been studied and reported upon by 
“Amerateur,”^ J. Nicol,^ Hardwich,^ L. Wamecke,® and by H. 
Wortley.^ Papyroxylin (nitrated paper) by R. Liesegang, A. 
Davanne and T. Sutton,® was recommended; J. Gough® added a 
few drops of glucose to the cotton before nitration ; Bolton*® advised 
the use of nitroglucose alone; Pitteurs** mixed it with cotton. 
A. Chardon*® used Mann’s Russian cotton; Williams first employed 
celloidin;*® while Fourtier*® pointed out the value of standardizing 
the collodion by viscosity determinations.*^ 

Process of Emulsification. There are practically three meth- 
ods of emulsifying the sensitive salt, being: 

a. Precipitating from aqueous or alcoholic solution, and then 
emulsifying.*® 

b. Dissolving the halides in collodion, allowing solvents to 
evaporate, then digesting in aqueous silver nitrate.*’ 

c. Addition of silver nitrate to bromized collodion, or a 
modification of this method.** 

Emulsions composed primarily of chlorine as the silver halide 

1 . Photochemisclie Studien, 1894, 6. 

2. Jahr. Phot. 1905, W, 342, 422. D. R. P. 160722, 1904; Oester. 
ChtTii. Ztg. 1904. 

3. Phot. News, 1873, 18, 285. 

4 Brit. J. Phot. 1873, 20 , 507. See also Brit. J. Phot. 1875, 22 , 373. 

5. Brit. J. Phot. 1875, 22 , 423, 446; 1876, 28 , 385; 1877, 24 , 229. 

6. Bull. Belg. 1876, 73; Phot. Mitth. 1876, 12 , 301. 

7. Yearbook Phot. 1876, 37. 

8. Brit. J. Phot. 1878, 25 , 1. 

9. Brit. J. Phot. 1874, 21 , 328. 

10. Brit. J, Phot. 1874, 21 , 388. 

11. .Brit. J. Phot. 1878,25,475, 467, 486; Phot News, 1878, 22, 502; 
Bull. Belg. 1879, 471. 

12. Brit. J. Phot. 1879, 20 , 112, 231, 263. 

13. Phot. News, 1879, 28 , 477. 

14. Diet. Pract. Chim. Phot. 1892, 272 

15. “Die Collodiutn-Emulsion,” 1894, 12. K. Vogel, Phot. Mitth. 1898, 
34 , 203; Phot. Annual, 1898, 192; Phot. J. 1898, 22 , 236. 

16. SeeWilkinson, Photography, 1891, 466; Phot Nachricht 1891,638; 
Jahr. Phot. 1892, 0 , 280. 

17. See Buyron, BiUl. vSoc. Franc. Phot. 1873, 312. M. Lea, Brit. J. 
Phot. 1875, 22 , 196; Phot. Mitth. 1875, 12 , 198; Phot. Korr. 1875, 201. 
Phips, Brit. J. Phot. 1874; Bull. Soc. Franc. Phot 1874, 310. H. Wortley, 
Phot. News, 1876; Phot. Mitth. 1876, 18 , 137. Fabre. Phot. Korr. 1880, 216. 

18. See W. Abney, Yearbook Phot. 1882, 152. See also Brit. J. Phot 
1867, 14, 287. Phot. Mitth. 1872, 8, 26, 81. Mon. Phot 1867-1868, 7, 93. 
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were developed by \V. Davies, ‘ U. Newton,' Iv Sinitliells,-^ W. 
Stillman,* T. Sutton,* K. Wallace,* (V Wallich,^ and Wilde. 

Silver bromide formed the esseijce of the inventions and 
developments® of K. A llxTt,’" H. Banks," St. V. Beeehev,'* H. 
Berkeley,'* K. Boivin,'* W. Bolton,'* Itrauner,'* j. Brier," Buyron,'* 
A. Chardon, ‘’Champion, '^W.Coldwell,'' lI.C(M)jK‘r,” A. Davanne,®* 
L Enjolras,^* J. Gough, “ Hommel,*’* Honisc‘v," A. Johnson,*’' II. 
King,** M. Lea,*® E. I^hmann and P. Kmxhe," P. I jesegang,** H. 

1. Brit. J. Phot. 18()7, 14, .301 

2. Phot. Millh 1S72. 8 , S. • 

3. Moti Phot 1877, 16, (^l • 

4. Brit J Phot. 187.3, 20, 410 
T). Brit. J. Phot 1871.18,370. 

0. ,'\nur J Phot ISKO, 7, 7 

7. Phot. News, 1872. 1^1.30 

8. Brit. J Phot 1880,27,320 

0. Sec Brit. J. Phot 1804, 11, 211, 373. l.sr»0. 13, No 312. I.SC.S. 15, 
220: 1871, 18, 3.50, 4.57. .528, ,520. 1872, 19, ,50. 71. 187.5, 22, .3,5(1, 1.870. 23, 
07, 109; 1877, 24, 194, 1878. 25, 20.5, 22.3 i'hot Nims, I.S72, 16, 71, 88. 
109; 1879, 23, 244; 1880, 24, 11.5, .543. 1,881, 28, .375, 18'M, 38, 175, 1808, 
42, 800. Amcr. J. Phot 1880, 10, 10.5, Amor. Animal Phot I'M, 2.82. 
Phot. Annual, 1802, 05. 8-3, 189.5, H>0. 1.808. 03. 102 JMiot Mittli 1011, 
48, 332. Jahr. Chem. 1802, 45, 2018 

10. I). R. P. 237877; abst. C. A 1012, 6, 1800, 1 S t' I I'.MI, 30, 
1410; Zts. ani Chcra. 1911, 24, 1880; Wuk Jahr. 1011, 57, 11. .507 

11. Brit. J. Phot. 1883, 30, 4.5 

12. Brit, J. Phot. 1875, 22, 460. Phot News. 1871, 15, .547. 

13. Brit. J. Phot. 1877, 24, 130. 

14. Mon. Phot. 1877,16. 131. 

16. Brit. J. Phot. 1874, 21, 15.8, 201 , 1877, 24, 402, 1h7h, 25, 42:t. 

16. Mon. Phot. 1878, 17. 102. 

17. Phot. News. 1872, 16, 80. 

18. Phot. News, 1874,45,41. 

19. Brit. J. Phot. 1877, 24, 200; IMiot News, 1877, 21, 31'.t 

20. Phot. News, 1876, 20, 77. 

21. Can. P.115378. • 

22. Phot. News, 1872, 16, 77, 388, Bnt. J. Phot. 1872, 19, 71, 7(1 

23. Phot. News, 1880, 24, W>. 

24. E. P. 7201, 1911; abst. J. vS C. I. 1911. 30, 1139, C A 10I2,.6, 
2582. P. P. 424906, 1910; abst. J. S. C. I. 1911, 30, m. 

26. Brit. J. Phot 1872, 19, 26. 

26. Brit. J. Phot. 1876, 23, 308. l‘or vacuum drying of plates and films, 
and the recovery of solvents from collodion see W. Hommel, I). R. P. 286933, 
1914; abst J. S. C. I. 1916, 3$, 199. F. Cossitt and L. Castor and the Ansco 
Co., U. S. P. 1171321, 1180255, 1916; abst. J. S. C. I. 1916, 35, 386, 655, 
Ann. Rep. Chem. Ind. 1916, 1, 301. 

27. Phot News. 1898, 42, 647. 

28. Brit J. Phot. 1869, 16, 518. 

29. Phot News. 1872,16,119. 

^ 30. Phot. News, 1870, 14, 260, 3r>4, Brit. J. Phot 1868, IS, 14; 1870, 
A, 479; 1871, 16, 350; 1875. 22, 11 1,190. Phot Mitth. 7, 75, 274. 

31. Zts. Reprod. 1914, 16, 8. 21 ; abst. C. A. 1914, 8, 2318. 

32. Mon. Phot. 1864-186.5, 4, 63. 
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Iviippo-Cramer,^ Mathison,^ D. v. Monckhoven/ H. Newton,^ J. 
Nicol,*^ Phipps,® B. vSaycc,^ E. vSmithells,® T. vSutton,® J. Tum- 
bulV® H. VogeU ‘ F. Wilde, j. Wolfram, W. Wood, H. Wortley, 
and Zettnow.’® 

A combination of the above in the use of chloro-bromide, or 
chlorides or bromides in other combinations together with silver 
nitrate constitute the essence of novelty in the inventions and 
disclosures of ‘Ui. Dawson,"^ H. Dixon, J. Kox,‘H4. Kemp,"* H. 
King,22 M. bea,23 R. Gordon, -• J. Miles, II. Newton,"® E.vStebbing,^^ 
W. Stillman,"® T. vSutton,'^'-* F. Turton,®® S. Wollaston,®* and H. 
Wortley.®*' 

Ripeuiu^ the Emulsion. The time reciuired for ripening is 

1. Kolloid Zts liu:., 17, 105, l.T). Chein 7Ag Rep. 1010, 40, 171, 
J. S. C, I 1010, 35, 70H 

2 Sci Anier vSuppl 6, 2070 

2. vSee T vSiittoii, llrit J IMiot 1X71,18,-152 

-1. Hrit J. Phot 1X75.22,271 

5. Prit. J Phot. 1X77. 24, 107 

0, Phot News, 1874, 18.401 

7. Prit J Phot. IXOa. 10, 825. 875. lxr»4, 11, 8.')!), 877, 1X05, 12, 440. 

X Prit. J Phot. 1X70, 23, 020 

0. Prit J Phot 1X71, 18, X5. 812. 571 . 1X72, 19, 78 

10. Phot News. 1X07, 11,4X5 

11. Phot Mitth 8 , 117 

12 Phot News, 1X77, 21, 440 

18 1<: P 847. IXXO, uhst Prit j Phot 18X0,27,528 1). R P.12200, 

IHXO.abst Chcni Tech Rep 18X1.20,1, 181. 

14 Pnt J Phot. 1X70, 2S, 242, Phot News. 1X70, 23, 214 

15 Phot News, 1X72,16,820 Prit J Phot 1X71,18,440, 1X72,19, 
104: 1878.20,458 Phot Mitth 8,00 

10, Prit J Phot 1878, 20, 14. 

17. In this connection see Pnt J Phot 1871, 18, 275, 280, 482, 580, 
1X72, 19, 01. 807, 1875. 22, 281, 208, 801, 5X1, .502. 1X70, 23, OX, 1.54, 1878, 
25, 180, 1888, 30, 255 Phot. News. 1872. 16, 898, 471, 574, 1X00, 34, 10, 
1808. 42, 47 Mon Phot 1807-1808. 7, 00 

18. Prit J. Phot. 1X70, 17,4X2 

10 K P 1074, 1801. 

20. Brit. J. Phot. 1871,18, ,548 
'21. Prit. J Phot. 1870, 23, 502 

22. Phot News, 1872, 16, .588 

28 Bull. Soc. Franc. Phot. 187,5. 10.5, 181, 110 Pnt J Phot. 1860, 
13, 444; 1860, 16, 624. 1X70, 17, 518, 1872, 19, 2. 00, 121 , 1X74, 21, July lOth, 
188; 1875, 22, 122, 147, 181, 500; 1X70. 23, im. Phot News, 1875, 19, 277. 

24 Phot. News, 1X72, 16, 818 

25. Brit J. Phot 1X80, 27, 124 

26. Phot News. 1875, 19, 557; 1870, 20, 483. 

27. Brit. J. Phot. 1877, 24, 177. 

28. Phot. News, 1872,16,431. 

20. Brit. J. Phot. 1872, 19, 150. 

80. * Phot. News, 1872, 16, 500. 

81. Phot. News. 1872, 16, 549. 501 

32. Brit. J. Phot. 1871, 18, 358. 372, 442. Phot News, 1872, 16, 160, 
101, 171, 403, 400, 407, 549. 
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dependent on the initial inelliod (»f mixing the emulsion, i. e., 
whether the sensitive salt is harmed in the presena‘ of soluble 
bromide or with excess of silver nitrate, as (levelojK'd by A. 

V. Hubl,' II. Norris,- I)avi(P and H. Vogel. ^ 

Methods of Miiiiuhktun'} The details of preparation of col- 
lodion emulsions and esjK’cial ktuk'^ to be observed in order to 
obtain dependable results, are set forth in the writings and pro 
cesses of I' Beach,*' vSt. \'. Beechey,^ H Berkeley,*' Iv. Boivin,'* 

W. Bolton,'*^ (i. Brook, \V Bnu^ks,'*’ H. Cikijht.*^ M. Crespon,'* 
(i. l)a\Nson,’' Fabre,”' H. Haakmaii,'' |. Henderson,*'' llornsev,"' A. 
Johnson, ‘"J. Johnston, '*’Al i.e|^, ’’C. I.toyd,-'*() I.ohse,’* A. Mackie,-*’ 

1 "Dif Collodmm l{nuilsioii.” IS'.M, l-Mt-r's Haudh Eliot IH'.Ki, 
2, d?!) S(‘(‘ also M I.c.i, I’liot Arelin l.SiiS, l.'Cl, ISTU. 11, dU 

'2 H I' 7(MI. ISHS Ehot Arclnv ISS'i. 2UU Phot Korr IKH'.l 
Jahr Phot ISIK), 4, .‘{2) Sir also J.ihi Cluni 42, 2.S7H. t'hiin Cent, 
IKS'.), 60, I, 127 Phot Auhiv 30, 21t) 

Hull S(K- I'laiio Phot 19, .tU*) Hull Ass.k> HcIko. iPO-k 7)0!) 
Jiihr Phot IK'.H, 8, .{sa Phot Ainnial, 4, t»'.) Phot J 18,117) 

-1 I) R P 12tli;, i;{72ti. al)sl WaK Jahr ISKU, 26, DO.’! I- P 2llW, 
IKSO.Zts praU I’hot 1S,SU, 2, 7>C» 1’ S P 2a7»2Kl 

h'or K^’iicral details ennsiilt Hrit J Phot lKt».''», 12, lA'), iKli!), 16, 
l.o. I,S7I, 18, 1. 171, an, IK72. 19, a()7. toa. IK7}. 21, I4, IK77.. 22, 7, ().'{, 
lK7i;, 23, 7. :’77, •Kill, IMI, alts. I,s77. 24, t)7. 77». laO. 2K!), aoi, .m. asd. a‘)7, 
1K7K. 25, af) IK. 2U.a. 2K.'.. atM). 1K77. 26, m, 7)7)1, 1.K7S. 25, t)()7, 1K7!». 26, 
24'.), ISKO, 27, IdO. 1.SK2, 29, 470, iKSa, 30, aOA, 1KK7), 32, 010. IKOl, 41, HOO 
Phot News, 1K72, 16, aai. .‘ill. 1K77,. 19, 020, (;2K, 1.M70. 20, 01, 112. 201, 
1K7K, 22, lao, 1,S,S(), 24, 7)04. IKKl, 25, 170, 1.S7, l.s.s.a. 27, 40'). iH'.m, 43, 0'.)H 
Hull Six’ P'raiio Phot 1K71. 20, t)7. 1K7'.». 25, 210 Phila Phot 1 Hh; 1. 20, 
077 Phot .Arehiv 1K72, 13, 1K2, .ihst Cheiu Ceiiti IS72, 43, 77'.) 

0 Phot News, l.K,S'.). 33, 1. 7), ')!. Hi.') 

7 Hrit J, Phot 1870, 2i, 207 

K Hrit J Phot 1M77, 24, 71. '.lO, 1 IK. ;!40. 410. 1M7K, 25, IIK 

U Hrit J I'hot 1S77, 24, OtHi 

10 Phot News, IKOK. 12, 11') Hut J. I'hot 1S07.. 12, OOo, IK70, 23, 
471.1877,24,070 • 

11. Hrit J Phot 1.872.19,0.1 

12. Phot News. 1.87i), 23, UO 

10 Hrit J Phot 1871,18, 2K'.) 

14 Phot NfHs, 18.*)K, 1, 70 

1.5 Brit J Phot ISO'.), 16, 2.'>.0, 012 
10 Hrit J Phot 2.87K, 25, 44K 

17. Phot News, IK.81, 25, 12'.). 

18 Phot News. IKOt), 13, 212 
19. Phot. News, 1 898.42, )j47. 

20 Hrit J Phot 1.80t), 16, 008 

21. Bnt. J. Phot 1870.23,400 

22. Phot. News, 1808. 12, 7):i0, 1870, 14, 440. Bnt J Phot 1808, 15, 
90, 522. .588, 1871, 18, 68, 272, 409, 187.), 22, 172. 1877, 24^ 2.80 

. 20. Brit J Phot 1880,27,028 

24. Phot. News, 1877, 21, 158. 

25 Phot. News, 1897,41,271 



2844 


TECHNOtOGV OF CEW.UI.OSE ESTERS 


M. Magny,’ A. Mathison,* J. Monsoht,* J. Nesbit/ H. Newton,* 
J. Nicol,® K. Phipps,’ J. Plener,® G. Poiron,® L. Rommelaere,^® 
B. vSaycc,'^ S. Singer,’’ A. Smith,’* T. Sutton,’^ H. Vogel,’* E. Wal- 
lace,’® G. Williams,” W. Wilson, ’» J. Wolfram,’” H. Wortley,’® and 
Zettnow.” 

Principal among the more meritorious of the methods,” are 
the processes of M. Andra,’* W. Bolton,” R. Brown,” A. Chardon,” 
E. Lacan,” M. Lea,” P. Liesegang,” E. Phipps,*® T. Sutton,*’ H. 
Vogel,*’ L. Wamerke,** H. Wortley,” and Zipser.** 

I. Urit. J. Phot. 1«79,26, 1G3. 

2 Phot. News, 1878, 22 , 231. 

3. Hrit. J. Phot. 1879, 26 , 285. 

4. Prit J Phot. 1884, 32 , 744. Phot. News, 1884. 28 , 743. 

5. Phot News. 1875, 19 , 304, 40!). Bull. vSoc. Franc. Phot. 1875, 21 , 
275, 3a3. 

0. Brit. J. Phot. 1879, 26 , 218. 

7. Brit. J. Phot. 1800, 13 , 100. Phot. News. 1874, 18 , 630. 

8. D. R. P. 20733, 1882. 

9. Brit. J. Phot. 1884. 31 , 302. 

10. Bull. vSoc. Franc. Phot. 1879, 25 , 273. 

U. Brit J. Phot. 1803. 10, 490. 

12. Phot. News, 1875, 19 , 405. Brit. J. Phot. 1870, 23 , 558, 559. 

13. Phot. News, 1890, 34 , 221. 

14. Brit. J. Phot. 1871, 18 , 115, 312, 397; 1872, 19 , 75; 1873, 20 , 8; 
1874. 21 , 271, 283. 

15. Brit. J. Phot. 1880, 27 , 294; 1881, 28 , 402; 1882, 29 , 574. Bull. 
S(X\ h'ranc. Phot. 1880, 26 , 74. 

10. Phot. New.s, 1873, 18 , 219. Brit. J. Phot. 1873, 20 , 242. 

17. Brit. J. Phot. 1879, 26 , 337, 373. 

18. Phot. News, 1809, 13 , 175. 

19. li. P. 847, 1880: abst. Phot. News, 1883, 27 , 170. 

20. Brit J. Phot. 1871, 18 , 270; 1873, 20 , 200; 1874, 21 , 20; 1875, 22 , 
142. Phot. News. 1872, 16 , 190, 295. 

21. Poly. Centr. 1872, 38 , 191. See also Phot. News, 1873, 18 , 167. 

22. >Si>e Brit. J. Phot. 1873, 20 , 405; 1870, 23 , 01, 85; 1878, 25 , 56. 
Phot. News, 1872, 16 , 23. 292; 1878, 22 , 14, 503; ,’881, 25 , 71; 1883, 27 , 378; 
1897, 41 , 819. Yearbook Phot. 1878, 148. Bull. Soc. Franc. Phot. 1873, 
19 , 22; 1870. 22 , 5, 109; 1879, 25 , 39, 119, 755; 1880, 26 , 275, 285. Jahr. 
Phot. 1895, 9 , 407; 19^3, 17 , 517; 1910. 24 , 425. 

'23. Phot. News, 1877, 2L 283; 1880, 24 , 341. 

24. Brit. J. Phot. 1885, 32 , 567; 1888, 35 , 107. Phot. News, 1897, 
41 , 175. 

25. Brit. J. Phot. 1880, 27 , 131. 

20. Phot. News, 1877, 21 , 235, 249. 

27. Phot. News, 1877, 21 , 170, 247. 

28. Bull. vSoc. Franc Phot. 1870, 16 , 124. Phot. News. 1875, 19 , 314. 

29. Brit. J. Phot. 18W. 11 , 377, 

30. Brit. J. Phot. 1874, 21 , 532. 

31. Brit. J. Pilot. 1872, 19 , 365. 

32. Phot. News, 1881, 25, 34. Bull. Soc. Franc. Phot. 1881, 27, 81. 
IL P. 2102, 1880. 

33. Phot. News. 1876, 20, 85, 98; Brit. J. Phot. 1876, 21, 349; Phot. 
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Collodion Emulsion Manipulation.^ The methods of devel- 
oping, fixing, intensifying, reducing, toning, etc., are fully set 
out in the directions of W. Abney,* C. Bardy,* F. Beach,* T. 
BiggS;* W. Bolton,® W. Brooks,* A. Ghardon,* A. Davanne,* G. 
Dawson,'® J. Edcr and V. Toth," A. Hubl,'* A. Johnson,'* M. 
Ua,** C. Lloyd,'* J. M’Kcan,'* A. Mathison " gueval,'* W. Rich- 
mond,"*). Salmon,*® B.vSayce,*' R. vSedgfieM,** T.Sutton,** K. Vogel** 
and J. Wolfram.** 

Action of Acids and Oxidants on Collodion Kniulsions. Where 
an emulsion is prepared >vith excess of silvg- nitrate, it is essen- 
tial to add some .subsiance which will prevent the fonnation of 
fog. Nitro-hydrochloric acid,*® uranium nitrate,** cobalt nitrate,*" 


Mitth 1876.12,301. 

;U. Phot. News, 1872, Ifi. 176,231. 

35. Phot. Mitth. 1877, 14. 242. 

1. In this connection sec also Brit J Phot 1867, 14, 324, 1861), 1$, 
514; 1875. 22, 125, 141), 544, 1876, 2$, 202, 1877. 24, 244, 1878, 25, 1; 1880, 
27, 230; 1883, 30, 60, 231; 1885, 32, 100, 1802, 3S, 211. Phot News, 1872, 
16, 80; 1877, 21, 184, 1878, 22, 405; 1802, 36, 822 Phot Annual, 1803, 00. 
06, 08, 1804, 84; 180.5, 175. jahr. Phot. 1807. 11, 300, 4(K), lOIKt, 17, 510, 
1008, 22, 402, 403. .506, 507, Amat. Phot. 1.S03, 17, 240 Bril J Aim 
180.5, 046; 1914, 6.34, 

2. Pho4. Bull. 1879, 10, 3.38. 

3. Bull. Soc. Franc. Phot. 1879, 25, 210, ahst. Phot. Mitth. 1870, 


16, 177. 

4. Brit. 

5. Brit. 

6. Brit, 

7. Bnt. 

8. Brit. 
0. Brit. 

10. Brit. 

11. Phot. 

12. Phot. 

13. Brit. 

14. Phot. 
217, 1876,23, 

15. Brit. 

16. Brit. 

17. Brit. 

18. Phot. 

19. Brit. 

20. Phot. 

21. Brit. 

22. Brit. 

23. Brit. 

24. Phot. 

25. D. R 
f 26. Eder, 
J. Phot. 1871, 
Brit. J. Phot. 


J. Phot. 1889, 36, 75. 

J. Phot. 1878, 25, 218. 

J. Phot. 1878, 25, 436; 1888, 35, 550, 1897, 44, 21. 
J. Phot. 1878, 25, 219. 

J. Phot. 1877, 24, 218. 

J. Phot. 1877, 24, 557. 

J. Phot. 1860, 16, 300, 57.3. 

. News, 1876, 20, 608, 1800, 34, 68. 

New.s, 1892, 36, 809 


Brit J Phot im, 15, 527, 1871, U, 


J. Phot. 186(f, 16, .541. 

. News, 1876, 20, 284. 

280. • 

J. Phot. 1883, 30, 100. 

J. Phot. 1882, 29, 71.5. 

J. Phot. 1873, 25, 220. 

, News, 1879, 23, 205. 

J. Phot. 1879, 26, 213. 

. News, 1879, 23, 349. 

J. Phot. 1888. 35, 542. 

J. Phot. 1872, 19, 141. 

J. Phot. 1871. II, 5:14. 

. Mitth. 1894, 31, 165. Brit. J. Phot. 1881, 21. .348, 1899, 46, 96. 
. P. 12266; abst. Wag. Jahr. 1881, 27, 904. 

, Handb. Phot. 1896, 2, .385. M. Lea and H. Wortl«w, Brit. 
, U, 90. Phot. Mitth. I, 90, 1871, 230. Sec also Gough, 
1874, Zkt 329. L. Wamerke, Bull. Assoc. Beige, 4, 35; Phot. 
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cupric bromide/ or tincture of iodine or bromine* being some 
of the materials advocated for this purpose. 

Keeping Properties of Collodion Emtdstons. All emulsions pre- 
pared with an excess of hafide have apparently almost indefinite 
keeping qualities, whereas those produced with excess of silver 
salt or in the presence of ammonia tend to deteriorate and become 
foggy. The excess of silver nitrate in the mixture may be con- 
verted into chloride as suggested by M. Lea* or by cobalt or 
calcium chlorides.^ vS. vSinger,* and also A. Chardon® formed either 
silver carbonate or cyanide. 

Preservatives, Or^anificrs, DensiPzers. Those collodion emul- 
sions prepared with excess of silver nitrate do not require pre- 
servatives, as the free silver salt acts efficiently, and the use 
of these organic sensitizers — in the main — may be said to be 
actually prejudicial, not only on the sensitiveness but also on 
the fog, as they decompose the silver nitrate with the formation 
of organic compounds of diminished stability. This point has 
beenjemphasizedj^by IL vSayce,^ H. Wortley,** H. Vogel,''* and L. 
Warnerke.’*’ A. v. Hiibl suggested certain alkaloids,'* quinidine, 
cinchonine, morphine, caffeine, papaverine, narceine, apomor- 
phine, meconine, codeine, narcotine, either as the base or in the 
form of their acetates. Tannin was advocated by B. vSayce and 
W. Bolton** and by M. Lea,** while pyrogallol,*’* gallic acid,*''* tannin 
and morphine, *'* aesculiii,*^ sulfocarminic acid*** and urea were tried 

Korr IH7H. 2:15. Phot. Mittli 1878. 14 , m 

27 Phot Mitth 1872,9,41 

28 M Li'u, Phot Mitth 10 , 120 

1 VV. Abney, Bnt. J Phot I87t>, 26 , OtXl. 

2 vSee Kder, Handb Phot 1890. 2 , 886 

8. Phot. News 1870. 20 , ;182. 

4 Phot News, 1875, 19 , .344. 409, 557. 028. .Silver .Sunbeam, 1879, 577 

^ 5 Phot Mitth 12 , 270 

0 Phot Korr. 1870, .30; 1877, 212. 

7 Brit. J. Phot 1804. 11 , 877; Phot News, 1805, 9 , 805 

8 Brit J. Phot 1870.23,05 

9 Phot Mitth 1879, 16 , .301 

10 Bull Ass(K' BelKC, 1877, 4 , 85, Phot. Korr 1878, 285 

1 1. "Die Colloduiin-Kinulsion,’' 1894, .30. 

12. Brit J. Phot. 1804, 11 , 377. 

18. Brit J. Phot. 1870. 23 , 19 Phot Archiv 1871, 7. 

14, W. Abnev, Phot. News, 1879, 23 , 207. 

15 M Lea. ferit J. Phot. 1870, 23 , 19. 

10. * K. Boivin, Bnt. J. Phot. 1877. 30 , .315, ;i29. 

17. A Char don, "Phot, par emulsions sec he,’’ 1877. 

18. See Brit. J Phot. 1870, 17 , 400. 
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by others.' (k'laline was proposed l)v K. Norris,* Jianks,' J. 
Monsoht^ and H. Wortlev '* 

Various colorin)]^ matters have Ix^eii added, as alkaiiet root or 
caramel,® ammoniated allnimeii,' sluHhc in solution,*' aiimumiae,'' 
guaiac.'*' W. Abney," Rolloiie,''and('i Daw son ''‘objected to resins 
on the ground that they indurated the lilm where it was not 
easily penetrated b\' the developer. 

(jold chloride," acidulated uranium nitrate,'* silver malate,"' 
tincture of al(K‘s,'' and alcoholic solution of white soap”' are some 
of the other materials which were suggested or used for this 
purpose.'' ^ 

Leather and ha!)fu\ The use of a celluloid or 
coll(Klion substratum for insulating a support from a sensitive 

1 Hnt J bhot isri, 18, i;ti 

1* H P 1074, isn I Phot Notes. I S(> I, 8, no, loti 

Hnt J Phot lss;t. 39, l.tL’, 20LM»;{(i Phot WiK'h I.S.S.4. I n, lol. 

102 

4 Hnt J Aim ISSO. 100 
:» Hnt J Phot IS77, 24, 1.10 

(1 S Singer, Phil.t Phot I.S7I I’hot \litih I.s7tt, 13, 21.'i 

7 \V Ahnev, Hnt J Ph(»t ls77, 2^ l.iti. 2o| Phot N(\V‘>. I.'^77, 
21, 17,'), 202 J Nu'ol, Hnt J Phot I.hso. 27, .')1 

8 M •lA-a, Hnt J Phot l.Hi>7. 14, 1 10 Phot Archie l,S(i7. ;i7,S 
Phot Mitth 1807.11,21 

0 \V Stillman, Phot Mitth 1.877,14,122 

10 M i.ea. Hnt J Phot 1S07. 14, 110 

11 VV Abm-v, “PhotoKrapliv with emniMoiis," 1 .s,hi:, .s.") 

12 Holloiie. Hull Sck* Praiic Phot 1,878, 19, 20,*) 

1,8 G Dawson, Hnt J Phot 1800.1$, 200 

14 fl Newton, IMiot News, 1,878. 22, 0 

1.') H. Wortlev, Hrit J Phot 1872. 19, .')0. 1,87.8. 20, 177, 1,80 Phol 
Archiv 187.8, 110 

10 II. Worlley, Hnt J Phot 1.872.19,81 I’hot Anhiv 1.87.8,110 

17 M Ua, Hnt J Phot 1.807, 14, 1 40, Phot Archiv 1,807, .8.80 

18 J I<o\, Hnt J Plmt 187.'., 22, 27.'., Hnt J Alin 187.'., ‘£20 

10 In this connection sec P Mawdsley, Phol News, 1870, 20, 010 
W. Ahnev, Phot Nows, 1.877, zl, 17.') I*' Beach, Hnt J Phot 1880, 3$, 

so St \ Beechy, Phot News, i872, 1$, 2il0, Hnt J I hot 1871, IB, .VAl, 
1872,19,240 G Brogden. Hnt J Phot 1871. IB, .800 II Cooiht. Hnt 

J. Phot 1872. 19, .84 G Dawson, Hnt J Phot 1800, 1$, .'>40, ,%l I. Ivnj.)lras. 

K. P 7201, Kill J Fox, Hnt J, Phot 1874.21, 278.207 J (W.ugh. Hnt 
J. Phot 1874 , 21, .828 J IIutchiiiH.!). Hnt J Phol 1871, U, .8W J 
Pluckcr, Phot News, 1874, IB, 208 S Singer, Hnt J Phol 1870. 23, 401 
W. Richmond, Bnt J Phot 1870. 2$, 22:) M Troimuoy, Phot News. 
1872, 1$, rj27, rm II Wortley, Brit J Phot 1870, 23, 10! H Vogel. 
Phot. News, 1876, 20, A T Siittmi, Bnt J Phot 1874, 21, 78 M Ua, 
Bull Soc Franc Phot 187.'), 21, 187. Bnt J Phot I8t>8, IS, .^)i>.i, 18.4, 
21, 170. H. Lupi)o-Cramcr, Kolloul Zts lOl.A. 10.'.. abst* J. S C 1 1016. 
tS, 708; Ann. Rep Soc Chem Ind lOlti. L .801 Anon , Bnt. i Phot 
1868, 15, 13. No 44.8; 1871. IB, r»87, 1870, 23, .87, 189.'), 42, 647. Phot 
News, 1875, 19, 442, 1878, 22, 0 Photography, 1892, 4, <184 
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emulsion has been repeatedly patented, and is found fully de- 
scribed in the processes of A. Cobenzl,' Farbwerke, vorm. M. L. 
& B.,* Neue Photographische Ges.,^ J. Hutinet and P. Lamy,^ 
H. Kuhn,® Y. Schwartz* and I. Hoffsiimmer.’ 

Collodion Positives. The earlier processes of A. Martin,* 
J. Cutting,® L.Angamarre,'® Navez,” Violin,*'^ and P. de Tucenay,** 
are now of but historical interest, the J. Mayall,‘® Hannot,’* 
W. Bovey,^’ A. Moitesseur,^* Biny,’® W. Brooks,*® and G. Stemit- 
zki,*^ being more recent. The photographic paper of Thornton 
and Rothwell,** the D. Pifer process for the direct production of 
positives,** the composite photograph method of J. Clive,** and the 
collodion process for preparing canvas for photographing of T. 
Fitzsimmons,*® are representative of advancement. 

In the formation of alabastrine positives, which is a develop- 
ment of the observation of F. Archer that the silver image could 
be rendered white by being treated with a solution of mercuric 
chloride,** we are indebted to the observ'ations of E. Wallace** 

1. D. R. P. 102540. 1898. 

2. E. P. 6769, 1898. 

3. D.R.P. 154101. 

4. E. P, 1538, 1881. 

5. E. P.6921, 1891. 

6. D. R. P. 140908, 1902. 

7. P:. P. 3655, 1904. 

8. Compt. rend. 1852, S5, 29; Instit. 1852, 215: J. prakt. Chein 18.52, 
57, 249; Dingl. Poly. 1852, 125, 119; Ann. 1853, 85, 176; Chem. Centr. 18.52, 
23,713; Jahr.Chem. 1852,5,219. See also Phot. News, 1859, 1, 264. Brit. 
J. Phot. 1873, 20, 603. 

9. E. P. 1638. 1854; abst. J. Frankl. Inst. 1855; Amer. J. Pharm. 1856, 
27, 551. 

10. E. P. 1159, 1856. 

11. Instit. 1856, 192; abst. Jahr. Chem. 1856, 5, 192. 

12. Bull. Soc. Franc. Phot. 1857, 3, 229. 

13. E. P. 575. 1852. 

14. See Poly. Centr. 1854, 20, 1267. ' 

15. E, P. 5080. 1887. 

16. Phot. News, 1878, 22, 304. 

17. Phot. News, 1869, 13, 147. 

18. Phot. News, 1866, 10, 316. 

19. Phot. News, 1881, 25, 476. 

20. Blit. J. Phot. 1881, 28, 251. 

21. D. R. P. 110716, 1898; abst. Chem. Centr. 1900, 71, II, 605. 

22. U. S. P. 786536; E. P. 17738, 1899; abst. J. S. C. I. 1900, 18, 689; 
1906, 25, 513. 

23. E. P. 22735; 1905, abst. J. S. C. I. 1906, 25, 609. 

24. E. P. 2139, 1855. 

25. U. S. P. 301706, 1884. 

26. Brit. J. Phot. 1894, 41, 50. 

27. “The Amateur Photographer and Manual of Photographic Manipula- 
tion,” 1884, 45, 77. 78. 
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and G. Simpson,’ es|)ecially to the latter investigator. 

The production of ferrotypes, pannotyiK's, bon-tons, brotypes 
or more often tintypes, as they were variously called,* represtuits 
the direct production of jwsitive pictures by wet colhMlioii, and 
was early exemplified in those curious semi transparent iMutraits 
of our grandparents, with unusually rosy cheeks, which were 
mounted in a gilt case, leather backed frame, and erroneously 
known as daguerreotypes. In realitv <hey arc |x>s‘tive images 
taken direct from the subject, being unusually thin and under 
exposed negatives, in which the silver is ])recipitated m a grayish 
white condition, the black background Inin^^ prrxJuced either by 
means of black velvet or b’^ pouring a black varnish over the 
iinage—usually the former. 

This process was developed as the result of the labors of II, 
Smith,* R. Walzl,^ A. Messer,* H. Iledden,*’ \V. Hcighway,^ and 
E. Wilson.® Melainotypc plates'* were similar. In all modifi- 
cations, collodion was an essential ingredient. 

In the so-called opaloiypcs, or pictures on opal glass or por 
a'lain, there is a delicacy and transparency, combined with foic'c 
and vigor, which caused this class of pludographic impressions 
to be ext(;nsively experimented ujion.’® The various phases of 
development of this pnx’css are indicated in the patented methods 
of A. Messer,” W. Hill,*' K. Pettitt,’* H. Hedden,” W. Picken,'- 

1. Phot. Ncw.s. 18()0, 3, 245, Hrit J. Phot JhOO. 7, 7 

2. See -Brit. J. Phot 1874, 21 , 143 Phot. News. IS.>H. 1, H) ; 1S7(), 14, 
387; 1872, 2$, 553; 1877, 21, 33<1: 1870, 23, 603, 1807, 41, 33.'>. 807 Ainut. 
Phot. 1902. 35, 484; 1908. 47, 117. Jahr Phot 1902, 1$, .509, 1901, IS, 
481. liderHandb Miot. 1890,2,3.53 

.3. U. S P. 14300. 18,50 

4. Brit. J. Phot. 1871,15, 30 

5 U. vS. P. 152147, 1874. 

6. U. S. P. 174525, 1870 

7. Brit. J. Phot. 1881, 25, 91. 1.50 

8. Phot. News, 1872. l«f 48.5 

9. Brit. J. Phot. 1862, 9, 202. 

10. Phot. News, 1866, 10, 165, 1807, U, 217, I8<i9, 13, 302, 1870, 14, 
263; 1874, 15, 469; 187.5, 19, 448; 1876, 20, 3.53 Bn(. J Phot. 180.5, 12, 
251, 326; 1866, 13, 443, 450; 1868, 15, 386, 460, 474, 1869, 1$, ZiO, 4.31 ; 1874, 
21, 251; 1876, 23, 181, 380; 1878. 21, 489, 1879. 25, 144: 18S4, 31, 209, 225, 
306; 1889. 30, 773. 

11. U, S. P. 162147, 1874. 

12. U. S. P. 141351, 1873. 

13. E. P. 72, 1866; abst. Brit. J. Phot \m, 15, 172 

14. U. S. P. 17462.5, 1876. Sec also II. Hedden and C. Hdl. Phot. News, 
1876.2^221. 

• 15. E. P. 21698, 1906; abst. Brit J. Phot. 1907, 54, 830, Brit. Annual 

Phot. 1909, 625. 
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* 11 . Canalho,’ G. rifer,^ C. Archer, ^ J. Mayall/ W. McCraw,** 
0. Kvaiis® and V. Griswold.^ 

Jinprovcinents and extensions of the above processes for 
opalotypc photography have been made by G. Wood,® M. Krip- 
pendorf,*-’ J. Tunny, M/Pokorsky Joravko,^^ E. Wilson,'^ F. 
Wenderoth,*^ J. Lanison,'^ W. Haddock, C. Waldack,’® Metalline 
Platten Gcs.,’^ C. Heani,'® G. vSinipson,**' R. IJesegang,^® A. Char- 
don,^' 1). Duncan, G. Martyn,^^ W. Brooks,-^ G. vSchreiber,“ and 
G. Ramsay/'^'* 

The Wothlytype,'^ Toovytype,*® eininoliotype^^ and the 
ebiirneuni process of J3urgess,^‘’ are similar. 

Nitroglucosc, which has been referred to on pages 1854 and 
2<S();5, was at one time in favorable demand as nitroglucose paper, 
es])eeially for enlargements of non-albiinienized prints. De- 
veloped by D. V. Monchkoven,^* and modilied by others,’^ it, for 

1. U. S. P. 25.5171 ; abst. Brit. J. Phot. 1882, 29 , 52. 

2. 1{ P 22755, HI05; abst. Brit. J. Phot. PJfX), 53 , 455. 

5. ]■:. P. 78.5.3, 19a3: abst. J. S. C. I. n)a3, 22 , 819. 

4 Jv. P. .5080, 1887. 

5. ]<:, P. 1843, 1,8.57. 

0. U. vS. V 1()0022, 1875 

7. U. 8. P. .55815, 1860, Jv. P. 3100, 1805 Phot News, 1806, ID, 
500. 

8. K. P 15101, 1.800; abst. Phot News, 1890, 34 , 872. ' 

0. lOiot. News, 1872, ID, 507. 

10 Phot. News, 180.5,9, 107 

1 1. Phot News, 187.5. 19 , 551 ; Brit. J Phot. 1875, 22 , 380. 

12. Phot. News, 1874, 18, 357. 

15. Iv. P. 2909. 1871. See also Brit J. Phot. 1800, 13 , 1.88, 224. 

14 Wilson’s Pilot Mosaics, 1877, 52. 

15 Bull. 8oc I'Vanc. IMiot. 1.807, 13,22. Phot News, 1860, 10, 487. 

10. Phot. News. 1803, 7 , ,307. 

17 AOdilion of April 10. 1902 to P. V. 511)101, 1901, abst. J. S C. I 
1905, 22 , 44. 

18 Phot. News. 1874, 18 , 28. ^ 

19 Phot. News, 1865, 9 , 219. Brit. J. Phot 1805, 12 , 244 

20. Brit. J. Phot. 1.877, 34 , 41. , 

21. Brit. J. Phot 1875, 20 , 97. 

i2. Phila. Phot.; abst. Brit. J. Phot. 1871, 18 , 87. 

25. Brit. J. Phot 1883, 30 , 415. 

24. Brit. J. Phot. 1880, 27 , 184. 

2,5. Brit. J. Phot. 1872, 19 , 101. 

20. Brit. J. Phot. 1874.21,285 

27. Brit. J. Phot. 1864, 11 , 4,57. 

28. Brit J. Phot. 1804. 11 , 469. 

29. 11. Park, Brit J. Phot. 1868, 15 , 597. 

30 Sec haler's Ilatidb. Phot. 1896, 2 , 349. Bull. Soc. Franc, Phot. 
1805, 11 , 206. 

51. Phot. News. 1860. 10 , 346, 30)8. Brit. J. Phot. 1868. 15 , 275. 

32. ,Se'e Brit. J Phot 1866, 13 , 117; 1867, U, 66; 1868, 15 , 48; 1890. 37 , 



CKM.ULOSK IvSTKRS 


2851 


a time, enjoyed considerable prestige, but mhmi fell into disuse. 

In the WothlytyjK' and uraiiinin prinlijig by means of collo- 
dion, patented by J. Wothly (als«) spelled WotlilijI,’ and pur- 
chased in England by II. Worthy, - use was made (»f a double nraii- 
iiim ammonium nitrate in the place of silver nitrate. The prfK'ess 
was. carefully tried by R. Eowler,' (b Simpson,^ 1*. Mnsgiave,^ 
M. Lea,® J. Taylor,"^ II. Cooper, ** t'hanhui,'* and others."' 

Collodio-chloridc Paper}^ For many veais collodio chloride 

1. U. S P. 49488, ]m. 1-:. P 2.417, l.sOl ifoi J Wollilij, by If. 
Wortlcy and W. Vernon). K. P. 1801, abst Hot I I'liot 12, 
97. Phot. News, J86C, 10, 4^2 Chem Tali Kco l.SiH, 3, 11, 70 

2. See Prit. J. Phot. 1804. 11, 492. 

3. Brit. J. Phot. 1800, 13,^i01 

4. Brit J. Phot. 1804, 11, 4 A re\u w of puMoiis work in uiiiniiim 


printing. 

.5, Brit J Phot 1804, U, 41. b 4 10 

6. Brit. J. Phot. 1.S04. U, 18.4 

7. Brit. J. Phot. ISO, 1. 12. l.SO 

8. Brit. I. Phot 180.0. 12, 8.0. 149. 

9. Phot. News. 1873, 18, 98 

10. See Brit J. Phot 1804, 11, 37 1, 421 , 402. .0<m;. I.SikO. 12, '>2. 1 10, 1 11, 
108; 1808, 11, 439. Phot. News, 1HO.O. S, K8. .so J Wolhlv. Bull Ki.ine 
Phot 1800,12,301. Compt rend IStlO, 51, 237, Poly Cuili l.SOl, 27, 2.S1. 

1 1 . The preparation and manipulation of priiitiiiK out < <»llo(lion i imilsion 

on paiier or other .supports is fully discussed by I' y\Klu r. b.i lainnc ie, Aug. 
20 18.03, Bhot. News, 1801, 5, 40.4; Bril J. Phot 180.0, 12, .0.1 I'om^l, 

Humphrey’s Phot. J S, 124, 141. Ifagen. Bull, Soc Plane I'hot 1.8.08. II. 
J Wothly, KreuUer’s Zts. Phot S, .39; li. P 2474, bsOI. Sihri Siinl)..iin, 
1800. .307; Compt. rend. 1800, 51, .0.08. O.st. Phot. Korr bsO.O, 1.0, 49 B . 
licscganK, Phot. Archiv. 180.0. 40; Phot. Korr. 1.8().0, .100, Phot Arihiv. 
1860 109. G. vSimpson, Phot. News, bStPf. 8 , .017, .0.04, I.HO.0. 9, 121 . Britlon, 
Silver Simbeam, 1800. 400. Biit. J Phot 1.SO.0. U 211. Phot News IHIm, 
9 249- Phot. Archiv. 18 (’m 0. 137. Kuhii, Phot. Arcliiv. 1800. .Oa H. Worlley, 
Phot. ’Archiv. 1868, 222. 0!>cniettc*r. Phot. Korr. 1808. 17. abst. \\:ik 
lahr 18.S.0 31 1000; Phot. Mitlh 1893, 30, 24-0. l.ibied/mski, Jahr. Phol 
1893! 7, 451. K. Valenta, Jahr. Phot. 1889. 3, 417. J 'laylor. Phot. News. 
1887 li* 142. Formulae for the preparation of priiiUng out emulsion have 
been’ published by Nied(^stadt. Jahr. Phot. f>jH9 3, 'll/ ; Year 13101 
1900, 208. Gcldmacher, jahr. Phot. 18.88. 2, 129. Year Book 1 hot, P.IIK), 21.8. 
Wall Jahr. Phot. 1891, 5, Year Book Phot 19(K), 209. D. v. Momk- 
hovcli, Year Book Phot. 1900, 209. 1{. Valenta, Phot. Korr. 180.5, -3 -1C Das 
Atelier, 1890, 39; Year Book, 1900.270. Belitzki, D IMiot. Ztg 189.5, o. 
Jahr Phot, 1895, 19, 226; Year Book Phot. 19tX), 271. Yolleiibnieli, D. 
Phot Ztg. 1892. 160; Jahr. Phot 1X93. 17, 449. Anon , I). Phot. Ztg. 189.3, 
78- Jahr. Phot 1894, S, 422, 448, Brit. I’hot Ann 1X92, H5; Brit. J. Phot. 
1X91, 38, 721, 73X. Vercss, Licsegang’s Phot Aim 1892. 25; Jahr. I hot. 
1895, 9, 473. Moss, Brit. J. Phot. 1898, 45, .5a3; Jahi - 

Photography 1897. 7, ,502. Bolton. Brit. J. Phot. 1897, 44, 245; Jahr. Phot, 
im ^ Hanneke, '’Das Celloidinpapier.” 1897, 49 .50 83 90. 
Cobrazl Jalir Phot. 1911, 25, 119; Phot. Ind. 191.3, 1800; cf. Jahi. Phot 
igiTa; sST'Brit. J. Phot. 1914, «i; 64.5; Chem. Ztg. 19J3. 27, ^k37. 8^1, 957. 

• 990.' T. Sutton. Brit. J. Phot. 1000, 47, 

Phot. 1901, 15, 660. K. Valenta. Phot. Korr. 100:f. .32, Jahr Pho!. 19fM, U, 
87. L, Graf, U. S. P. 229094, 1880. In this conntetion .sc‘c also Belitzki, 



2852 


THCHNOI^OGY OP CHI^LULOSE ESTERS 


paper and collodio-chloride positives were almost exclusively 
employed in photographic work, and at the present time are used 
extensively in several branches of the art. Data in respect to 

I). Phot. Ztg. 1895, 5- Jahr. Plitt. 1895, S, 226. Wardrowsky, Phot. Mitth. 
1964. 349, 380; Biit. J. Aim. 1906, 809. H. Valenta, Phot. Korr. 1895. 241, 
305, 331; Jahr. Phot. 1896, 10, 242; Phot. Annual, 1896, 158. T. Sutton, 
Brit. J. Phot. 1900. 47, 6(X): Phot. Chron. 1900, 560; Jahr. Phot. 1901. 15, 
600. Vollcnhnich. D. Phot Ztg 1892, 166; Jahr. Phot. 1893. 7, 448. Lainer, 
Phot. Korr. 1895, 13, 23; Jahr. Phot. 1890, 8, 207; Phot. J. 1894, 18, 222; 
Phot. Annual, 1895, 165. Bcntzen, Phot. Ind. 1905, 480; Brit. J. Aim. 1906, 
810. Voight, Phot. Korr. 1894, 40, 95, 143; Phot. Ann. 1895, 192. Aarland, 
Phot. Uuiidschau, 1894, 103; Phot. Annual, 1895, 192. E. Zettnow, Chem. 
Contr. 1872, 43, 25; Pogg. Ann. 1871, 144, 310. Dambrowsld, Amat. Phot. 
1899, 13, .56. Woodbury, Photography, 1898, 3, 549, 562, 579; Phot. Times, 

1895, 195. Liittke, I). Phot. Ztg. 1895, 366; Jahr. Phot. 1896, 10, 514. E. 
Valenta, Phot. Kon. 1895, 378; 1896, 87; Jahr. Phot. 1896, 10, 502; Brit. 
J. Phot. 1896, 43, 246; Int. Phot. Ann. 1895, 8, 264; Phot. Korr. 1900, 319, 
449; Jahi. Phot. 1900, 24, 130; Phot. J. 1900, 29, 149. F. Hrdliczka-Csiszar, 
D K. P. 8.5121, 1895; abst. Bcr. 1896, 29, 377-R. 

J. Meyer, D, R. P. 114868, 1899; abst. Chem. Centr. 1900, 71, II, 104^, 
used silver phosphate dissolved in organic acids such as citric or phosphoric, 
in pyroxylin or gelatine. Silver phosphate had been used as early as 1839 
by Fyfe, I'din. new Phil. J. 1839, 144; Dingl. Poly. 1839, 74, 55. Cf. byte, 
Horn’s Phot. J. 1856, 3, 50; La Lumiere, 1856, 76; Kreutzer’s Jahr 1857, 58. 
The effect of the addition of a chromate to a phosphate emulsion has been 
studied by E. Valenta, Jahr. Phot. 1900, 20, 150; Phot. Korr. 1905, 312; 
Brit. J. Aim. 1907, 774; Sixth Inteniatl. Cong. Appl. Chem. 1906; abst. Brit. 
J. Phot. 1906, 53, 466; Brit. J Aim. 1907, 790; Jahr. Phot. 1906, 20, 517; 
Phot Korr 1906, 2.5,3 Foucaut, Amat. Phot. 1905, 482 

I'or "bar>’ta paper” see Atel. Phot. 1906, 2; Brit. J. Phot. 1907, 54, 4; 
Brit. J. Aim. 1908, 642. This is also known as "Kreide Papier,” Banks. 
Phot New.s, 1898, 42, 66. Phot. Woch. 1892, 121; Jahr. Phot. 1893, 8, 4,52. 
R. Liesegaiig, Phot. Nachricht. 1893, 6; Jahr. Phot. 1894, 9, 420. The keep- 
ing qualities of these papers arc discussed by Lainer, Third Intematl. Cong 
Appl. Chem ; abst. Phot. Chem. 1899, 2, 117; Jahr. Phot. 1894, 8, 421; Phot. 
Korr. 1893, 364. h'or matt papers see E. Valenta, Phot. Korr. 1903, ,32; 
Jahr. Phot. 1964, 18, 87. 

For further information the following journals may be consulted: Wag. 
Jahr 1873, 19, 3,56; 1885, 31, 1069. Amat. Phot. 1891, 13, 154; 1892, 16, 
127, 301; 1894, 19, 97, 188; 1895, 22, 123, 237, 422; 1896, 23, 116, 180, 513, 
541; 1899, 30, 66; 1900, 32, 186; 1903, 38, 46; 1905, 42, 17; 1906, 43, 439; 
1907, 46, 230; 1909, 50, 281. Photography, 1890. 2, 485; 1895, 7, 747; 1903, 
16, 63, 65 Bull. vSoc. Franc. Phot. 1867, 13, 186; 1883, 29, 313; 1884, 30, 
130; ^1892, 8, 636; 1894, 10, 518; 1899, 15, 536. Brit. Phot. Annual, 1892, 
84, 97; 1893, 100; 1894, 85, 88; 1895, 163, 165, 182; 1896, 160; 1897, 193; 
1898, 100. Chem. Tech. Rep. 1866. 5, II, 59; 1881, 20, 1, 132; 1882, 21, I, 
133. Jahr. Chem. 1892, 45, 2940; 1895, 48, 1361. Mon. Phot. 1865-1866, 
5, 15, 18, 44, 45, 118, 126, 139, 188; 1877, 16, 191. Anthony’s Phot. Annual 

1896, 8, 8. Jahr. Phot, 1887, 1, 315; 1889, 3, 133, 416; 1890, 4, 335; 1891, 
5, 281, 512; 1892, 6, 105, 386, 417, 470; 1893, 7, 175, 213, 218. 448, 451, 468. 465, 
469; 1894, 8, 207, 419, 390, 406, 420; 1895, 0, 473. 477; 1896, 10, 202, 242, 497, 
501, 502, 514, 620, 609; 1897, 11, 25. 209, 394. 427, 429. 431; 1898, 12, 429, 
435; 1899, IS, 663, 592, 625, 608; 1900, 14, 609, 612, 693; 1901, 15, 130, 600, 
660, 662; 1003. 17, 517, 530, 531, 533; 1904, 18, 87, 482, 497; 1906, IS, 436, 
476; 1906.r20, 520, 521; 1907, 21, 503; 1908, 22, 528; 1011, 25, 119, 125. 628; 
1914, 28, 75. Phot. Rundschau, 1896, 8, 147; Amat. Phot. 1895, 8, 81. 
Amer. J. Phot. 1893, U, 236; 1896, 1^ 176. Phot. Mitth. 1867, 1, 2. 26. 42, 
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the various refinements which have been put forward in the 
development and perfection of this method of photographic 
production are to be found in[the writings of Aarland,* W. Abney,* 
R. Anthony,* W. Ashman and R. Offord,^ Baden Pritchard,® 
T. Baker,* Belit/.ki,* Blain,* W. Bolton,* W. Britton, ’M). Buss,” 
A. Busch,’* Carsault,” Christensen,” Clark,’® A. Col)enzl,'* !{. 
Colby & Co.,’* A. de Constant,’* K. J. Wall,” W. Cronenberg,*” 
F. Hrdliczka-Csiszar,*’ Dambrowski,**P.I)oes,**J. Kder,*® J. Kder 
and Pizzighelli,*® J. Kder and K. Valenta,** Kvans,” I'allowlield,** 


78, 1, 53 ; 228, 28<); S, 2H. I‘)r>: 1870. C, 0. m. 012; 1871, 7, 280; 1873, S, 
45, 60: 1881, 17, 39, KKl; IHS . 22, 5; 1888, 24, 89^1890-1891, 27. 93; 1891 - 
1892, 2t, 373: 1893, 2S, 102, 200«1894, 30, 246. 329, 3:i3; 1894 , 30, 340, 349, 
380, 381; 1895, 31, 90, 249; 32, 144; IWHl 1897.33.32. 1897 1898,34,34, 181; 
1898-1899, 35, 61, 160, 109; 1899 , 30, 206. 1900, 37, 2;i6. 190.3. 40, 144, 200, 
1904, 41, 110, 349, 380; 1907, 44, 1.69 PliotoKazitle. 1891, 1, 28. At. Phot. 
1902, $, 207. Phot. News, 1804 , 0, 617, ,6.63, 180.6. 9, 71. 80, 131. 1.6.6; 1800, 
10, 564; 1867, 11, 223, 380; 1868, 12, 302; 1870, 14. 003; 1872, IS. 124; 1873, 
17, 20; 1875, IS, 519; 1877, 21, ,673, 577; 1879, 23, 43,6; 1880, 30, 90. 025; 
1887, JL 114, 142; 1892, 3S, 256, 476. Brit. 1. Phot 1806. 12, 90; \m, 13, 
20, 643. 588; 1867, 14, 384, 441, 446; 1808, 15, 473. 1871. U, 447, 1874, 21, 
317; 1877, 24, 234; 1887, 34, 819; 1892, 3S, .681, 027, 189.6, 42, 061 ; 1897, 44, 
636, 765; 1905. 52, 186; 1907, 54, 314. 

1. Phot. Rundschau, 1804, 8, 103. 

2. Phot. News, 1874. 18, 1.62; 1881. 25, 401. Brit. J. Phot 1882, 2S, 
20.3; 188.5, 32, 107. 

3. U.*S. P. 5596.68, 1896. 

4. Phot. News. 1886, 2S, 52. 

6. Phot. Mitth. 7, 313, Bull. vSoc hVanc. Phot. 1871, 17, 48. Phot. 
News. 1870. U, 005. 

0. Amat. Phot. 1009, 50,281. 

7. Phot. Ztg. 1896, 19, 11. vScc also Chem. Tech Rep 1803, 2, 1, 78. 

8. Bull. Soc. Franc. Phot. 1888, (2), 4, 150. 

9. Brit. J. Phot. 1892, 39, 4(H. 

10. Phot. News, 1865, 9, 503. 

11. E. P. 22040, 1901. 

12. Chem. Ind. 1893, IS, 444, Phot. Times, 1893, 23, 62ti; Chem. Tech. 


Rep. 1893. 32, II. 234. • 

13. BuU. Soc. Franc. Phot. 1896, (2), 11, 247. 

Phot. Mitth. 1890, 23, 243. 323; 1891, 28, 208; 1896, 33, 298. 
Chem. Tech. Rep. 1892, 31, 1, 193. 

Brit. J. Phot. 1913, SO, 705; abst. J. S. C. I. 1914, S3, 1710. • 

D. R. P. 82760; abst. Chem. Tech. Rep, 1805, 34, II, 221. 

Phot News, 1869, 13, 342; Chem. Tech. Rep. 1869, 0, II, 86. 

Jahr. Phot. 1891, 1, 281. Wilson’s Phot. Mag. Aug. 2, 1890. Jahr. 
Chem. 1892, %2940. 

20. JahrTphot 1887, 1, 117; 1888, 2, 160. 

U. S. P. 674060, 1896. 

Amat. Phot 1899, U, 66. 

Jahr. Phot. 1803, ^ 175. 

Phot News, 1886, M, 490; Chem. Tech. Rep. 1^, 21, 1, 158. 
Phot News, 1882, 20, 45. Brit J. Phot. 1881, 2t, 668. 

Chem. Ind. 1899. 2L 197. 

Phot. Newt, 1898, 4^ 414. 

Photography, 1802, 4, 256. 


14. 

16. 

16. 

17. 

18. 
19. 


21 . 

22 . 

23. 

24. 

25. 

26. 
27. 
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Fitch/ Fleck/ R. Fowler, A. Freund,^ Frew,® Gaedicke,® M. 
Geymct,^ F. Geldmacher,® vS. Geoff ray, ^ Gilbert,^" L. Graf,** H. 
Gunther,*** C. Ilaack,’ * P. Haniiecke,*'* W. Harrison,'® J. Harv'ey,*" 
Herzheitn,*’ J. Hubert,*’* J.Ipglis,**'Jacob,‘‘* A. Jarman,**' H.Klepp,"* 
Knauer,-** Krippendorf,*** Knigener,*® J. Knigcr,*** A. Kurtz,**' F. 
Lambert,**’* A. Lainer,**** Laisnier,**’* Lcbiedzinski,*'* Ley,**^ Liebert,**** 
K. rjescgang,**'* P. Loescher,'*® 0 . J.ortzing,*"* Lucke,” Lumiere,*’^ 

1. riiotoj(raphy, 1890, 2 , 220. 

2. Jahr. Phot. 19a8, 17 , 580 
8 Brit. J. Phot. 1870, 17 , 8. 

4. Phot Corr. 1807, 170; Chein Tech. Rep 1807, 6 , II, 89. 
r>. Bull. Soc. Franc. Phot. 1805, 11 , 244. 

0. Phot. Mitth. 1898, 29, 282, 290 * 

7. Phot. News, 1875, 19 , 878. 

8. Phot. Mitth. 1880, 22 , 259, 270, 313. Brit. J. l>hot 1880, 33 , 88. 
227. D. Phot, Ztg, 1885, 40. Jahr. Phot. 1888, 2 , 201. 

9. Bull. Soc. Franc Phot. 1850, 2 , 145. 

10. Phot. Archiv, 1890, 173; abst. Chcni. Tech Rep 1890, 29, I. 182 

11. U.S. P.220435; abst. Brit. J. Phot 1880,27,881. U S P.229094. 
1880. 

12. Phot. News, 1892, 3 $, 252 

13. Phot. News, 1809,13, 221. 

14. Brit. J. Phot. 1897, 44 , 391; 1898, 45 , 033. Phot. Mitth 189.8,29, 
.880, 340; 1890, 33 , 250, 251, 200, 318, 330, 1901, 38 , 15 Sec also lIcnoc(iue, 
Bull. Soc P'raiic. Phot. 1883, 29, 70. 

15. Bull. Soc. Franc. Phot. 1807, 13 , 237 
10. Brit J. l»hot. 1895, 42, 378 

17. Phot. Mitth. 1890, 33 , 33. 344, 379 

18. Brit J Phot. 1887, 34, 119 Phot News, 1887, 31, 123 
1‘). Pilot. News, 1889, 33,840. 

20. Photography, 1892, 4 , 220. 

21. Wilson's Phot. Mag. 1900, 43 , 218. Phot News, 1902, 46 , 008. 

22. Phot. Mitth. 1895, 31, 249. 

2;}. Brit. J. Phot. 1897,44,773. 

24. Phot. Archiv. 1870, 94; Poly. Notizbl 1870, 25 , 331; Phot Mitth. 
1873. 9 , 147; Chcin. Tech, Rep. 1873, 12 , 1, 120. Phot. News, 1870, 14 , 318. 

25. Phot. Mitth. 1894, 30 , 280. 293. 307, 

20. Phot. News, 1872, 16 , 348, 490. 

27. Phot. Mitth. 1890, 27 , 02, 138; 1894, 30 , 331, 3 15 Jahr. Phot. 1892, 
6,417. 

;’8. Aniat Phot. 1909,49,324. 

i) Phot, Mitth. 1897, 34 , 162 Jahr. Phot. 1S94, 8 , 207. Phot. 
Corr. 37 , 353. 

30. Bull. vSoc. Franc. Phot. 1896, (2), 12, 228. 

31. Phot. Mitth. 1893, 29 . 394. Jahr. Phot. 1891, 5 , 50.). 

32. Brit. J. Phot. 1890, 43 , 773. 

33. Bull. vSoc. Franc. 1896, (2), 12 , .527. Phot. Mitth. 1804, 30 , 3.59. 
.84. Phot. News, 1883, 27 , 772; 1892, 36 , 6S;i. Brit. J. Phot. 1883, 30 , 

622. Phot. Mitth. 1887, 23 , 1.8. Ainat. Phot. 1895. 22 , 436. vSee also 
Poly. Notizbl. 1866, No. 18; Phot. Archiv. 1866, 281; Poly. Centr. 1866, 32 , 
1,564; Dingl. Poly. \m, 182 , 151; Chein. Tech. Mitth 1866-1867, 30. Mon. 
Phot. 1867-1868,7,21. 

.85, Phot. Mitth. 1896, 33 , 298. 

36. D. R. P. 109S39; abst. Jahr. Chein. 1900, 53 , 847. 
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F. Maxwell Lyte,‘ H. Mael.eau,'- Maowalter,’’ Maes/ Meieei/* 
1). V. Monckhoven/ G. Moss,' R. Nainias/ Newton,'* Ohei 
netter/*’ A. ( )st/' Perrot de Clianineux,’* Photoehemisehefabrik R 
Risse/' Pi/./i^dielli/^ Poulene Hros.,'M^altiiianiier,’'’ Riesenfeld,*' 
P. Rolier,*'' C. San^/ ' Cliem. Fahfik Aet. \orni. 1{. Selierin^',-" 
P. Schrank,-' Selint/e and Xoaek.- T. Snltoii,-* V. Seliwarl/, '* 
(i. Simpson,'-'' vSpan^'enber^^ N- Co J. Slandi^l,-' C. vSnlton,''" W 
'rerrv,'-'' H. 'riiompson,'" 'rra]>p and Munch, ''' b! X'oj^'el,''’ X'oi^hl,*'' 

.'{7 Phot. iMiii, 10, .Ms 

.‘58. Itull S ()0 hVatu' I'liol I'.HI,'), .‘iL’O, Pot I Phot 52, IIKI8, 

Hnt. J. Aim l!K)7, 771 

1. Hnt J Phot ISO, 14, III) , 

12. Phot. Mitth l.S'JtM.SKL 33, -IS 

‘A Prit. J Phot IPO.'), 52, .‘l.'in 

1. Phot Millh ISPli, 29, A'll. 

Phot News. 1S77. 21, A-n 

0 Phot Mitth 1870, 6, 1212, Phot N\\\s, 13, .‘).'52, Chciii Tcdi 

Kfl) 1809. 8,1 1, .84. 

7. Pnt.J Phot 189.'), 42, .'')0: 1 Phot N\ns, IS'.C., 39, :)]7 

8 Phot Mitth 190:1,40,271 

9 Phot Mitth 1.80!). 8, 78. Chem Tuh 10|. I8;2, 11, I, IP.) 

10. Phot .Mitth 1.80.8. 4, 200, .{0(1, 1877. 13, l.sa. 1.8.87, 23, 221, l.s82, 

21, I. 188 

II Prit I, Phot 1.809. 16, 100. Phot Nuvs. 1809, 13, M9, t'hrni 
Tirh Kep 1.808,7,11.9,8.99 

12. Pull 8 (h.'. Inane Phot 18.88, (2), 4, l.'»0 

1:5. !•> P 8()8()8tl, I'.HHi. ahst J S C 1 l!)tXl. 25, ,8o7 P.i|)cr scnsili/nl 
hy the action of acids or s.ilts, foriinnK sdisitnc h\dio- or nitio(.elhilos( 

11 Phot. Corr 1.8!>0, 33, .‘5 10 

1.") Mon Phot. 1.89!), 800, Jahr. Phot u icprofluctionstechnik, 1900, 
012 Their "matte” copying; papci is known .is "Tan\e " 

10. Jahr. Phot 1890.4,88.') 

17 Phot. Mitth 1890-1891.27,92 

18 K P. 7700, 1905; ahst. J 8. C 1 I90o. 25, 198 

19. Phot. News, 1.873, 17, 141 

20 I). P. P. 14!)211. 1902 I’hot Mitth 1.890, 33, 2:».8, 879, 1.897. 34, 

1.') See also Colby ik Co. 1). P P 82700, IK!).') P Ktuguiir, 1). P, P. 
87.8.'.!), 1895 _ 

21. Phot. News, 1^8, 12, 470. 

22. Phot. Mitth. 1890, ^7, 290, 8tM. 328; 1891, 28, 1 18 

28. Prit. J. Phot. 1.871, 18, 302 Pilot News. 1805, 9, 158 

24. r. S. P. 710019, 1902. P P. :52tM51, 1902, IC 1' 9!H)8. 1902^ ahst 
J S C. I. 1903, 22, 44, 440. Jahr. Phot. 1904, 18, 482, I) P. P I KWOH, 
1902. 

25. Phot. News, 1805, 9, 121; Prit. J. Phot 1.805.12,1:17. .Mon Phot. 
1.80.')-1860. 5, 10. Pull vSoc. Prune. Phot IHfiO, 12, 20, 1808, 14, 202, 290. 
Phot Mitth. 1895, 31, 222 Chein Tech Pep 18(31,3,11,70 

20. Phot. Mitth 1890, 27, 257 

27 Phot. Mitth 189fk-1897, S3, 344 

28. Brit. J. Phot 1900, 47, 5‘)9, Sci, Amer. vSuppl 1900, 50, 20808, J. 
Phot 1000.47,599 

29. Phot. News, 1808, 12, 224. 

30 Brit. J Phot 1874, ^ 309. . 

31. I’hot. Mitth. 1891, 30, 293. 1895, 31, 12y. Bril. J. Phot. 1903, 
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‘Vollenbruch/ F. Wilde and Gorlitz,* G. Williams,* W, Wood- 
bury,* and E. Zettnow.* 

In those methods of photography which depend upon silver 
phosphate emulsions,^ the methods and disclosures of W. Hagel- 
berg,^ Y. Schwartz,* and E.Walenta® should be consulted. 

In collodio-chloride bromide print outs (bromide P. 0. P.) the 
methods of E. Wall*® and Schultz-Sellack** are illustrative. In 
selj-toning collodio-chloride positives, the principle methods 
evolved are those of D. Bachrach,** M. Bauer,** C. Durand,** P. 
Hanneke,** J. Kolby,*^ H. Liittke,** L. Marten,*® 0. Steudel,*® 0. 
Raethel,** and P. Schopnfelder and E. Kehle.** 

In collodio-chloride gold toning, either with gold chloride 

SO, 302. Jahr. Phot. u. Reprod. 1900, 611. Phot. Mitth. 1895, a, 38; 
32, 267; 1903, 40, 144. Phot. Korr. 40, 230. See also Phot. Korr. 1895, 32, 
183. 

32. Phot. Mitth. 1896-1897, 33, 344; 1900. 37, 167. 

33, Phot. Mitth. 5, 26. 

1. Chem. Tech. Rep. 1893, 32, 11, 233; Jahr. Phot. 1893, 7, 448. Brit. 
J. Phot. 1897, 44, 430. 

2. Jahr. Phot. u. Reprod. 1900, 609. 

3. Brit. J, Phot. Sept. 1, 1865. 

4. Phot. News, 1888,30,629. 

5. Poga. Ann. 1871, 144, 310; abst. Chem. Centr. 1872, 43, 26. Phot. 
Mitth. 1872, 3, 246. 

6. See Brit. J. Phot. 1900, 47, 700. Jahr. Phot. 1901, 15, 130. 

7. U. S, P. 428483, 1890. 

8. U. S. P. 710019, 962788, 1910; F. P. 378305; abst. J. S. C. I. 1907, 
20, 1109. 

9. Phot. CoiT. 1900, 37, 313. 449. Phot. Mitth. 1900, 37, 201, 233. 
Jahr. Phot. 1906, 20, 150, Brit. J. Phot. 1905, 52, 588; 1906, 53, 846. vScc 
also Brit. J. Phot 1900,47,326. 

10. &e E. Valenta, Phot. Korr,; abst. Phot. News, 1906, 50, 473; 1907, 
52,31. 

11. Phot. Mitth.; abst. Phot. News, 1875, 19, 103. 

12. See Standage. Phot. News, 1891, 35, 773; Jahr. Phot. 1892, 0, 417. 
Jahr. Phot. 1895, 9, 476; 1900, 14, 612; 190i. 15, 662. Amat. Phot. 1899, 
87. ApoUo, 1899, 75. Phot. Mitth. 1907, 44, 643. 

13. Brit. J. Phot. 1897, U, 133. , 

14. E. P. 28284, 1902. 

13. Phot. News, 1869, 13, 415. 

16. Phot. Mitth. 1904, 41, 104. 

17. D, R. P. 77162, 1893. 

18. E. P. 17950, 1901 ; abst. J. S. C. 1. 1902, 21, 426. 

19. U. S, P. 439021, 1890. 

20. E. P. 10061, 1906; abst. Brit. J. Phot. 1906, 53, 894. 

21. E. P. 19683, 1899. Phot. Rundschau, 1899, 13, 66. Brit. J. Phot. 
900, 47, 829. D. R. P. 110089, 1897; abst. Jahr. Phot. Reprod. 1900, 612. 

22. E. P. 6651, 1896; abst. Brit. J. Phot 1896, 43, 393. E. P. 15852, 

k SeeBritJ. Phot 1869, IS, 187; 1895, 42, 746; 1897, 44, 613. Phot 
tundscha^ 1899, 1^ 192. Phot. News, 1897, ^ 188. Phot. Annual, 1894, 
6; 1896, 160; 1897, 192, 194; 1898, 212. Phot. Mitth. 1894, 10, 45, 129, 
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alone or in conjunction with cadmium chloride, tlie indicative 
methods are those of Obenictter/ C. Abt,’ Blane,-^ Iv. Ruhler,* 


R. Chute, ‘ J. Gaedicke,* lirdliczka,’ P. Ilanncke,® H. Heniia'/ 
G. Hooper,^® Lainer," Liesegang,'’ H. Maclean,'* C. Macnaniara,'* 
Miethe,'®F. Novak,'® K.Olhrich,'’ Pagel Prize Plate Co., "'J. Peter,'* 
F. Formatecher,*® G. Simpson,*' Tzani,** K. Valenta,-* W. Wood 
bury,^® and C. Woodman.^® 

In the combined toning and fixing of |)ositives,‘* full diri'c 
tions are contained in the writings of J. Fallowfield,-^ V. I'onu 
stecher,** M, Gcyniet,” P. Hanneke,*® A. Lainer,*' A. Londe,*- A 
Kurtz,” A. Parzer-Miihll clier,” J. Towler,!? K. Valenta,*® and Iv 


274, 275; 1895. S2, 191; 1890. 33, •.31, 22:). 397. 189.8. 35, 190; 1901. 3S, 127 . 
1902, 39, 355; 1903, 40, 303, 1905, 42, 75. ll.S, 313, 11M)7, 44, 231 Jahi 
Phot. 1894. 8, 0; 1901, 15, 98, m, 005 Amat. Phot 1903, 38, 120, 21(1 

1. Brit. J. Phot 1868, 15, 164, 527; 1869, IS, 192 

2. Phot. Mitth 1909.46,62 

3. Jahr. Phot. 1897, 11, 432. 

4. Jahr. Phot. 1893, 7, 218 

5. Phot. Times, 1875, 5, 87. 

6. Phot. Mitth. 1893, 202; 1894, 132, 202, 215. 

7. Bull. Franc Phot. 1897, (2), 13, 263 

8. Phot. Mitth 1805, 31 105. Sec also Brit J Phot l.SOS, 15, 23-1 

9. Brit J. Phot. 1899. 46,311 

10. Phot. News, 1874, 18, 2,54. ^ 

11 Brit. J. Phot. 1896. 43, 789. Phot. Corr. 1896, 33, l!‘0, 213, 523. 
Bull. Soc. Fi'anc. Phot 1897, (2), 13, 184 

12. Phot. Times, 1884, 14, 25 

13. Bull. Soc. Franc. Phot. 1896, (2), 12, 39. 


14. Aniat. Phot 1913, 58, 544 

15. Photogazette, 1891, 1 28; 1892, 2, 16 

16. Brit. J. Phot. 1902, 4S, 63; abst J. S C. I. 1902. 21, 2/6. 

17. Phot. News, 1892, 3Sw30. , « ,r 

18. Brit. J. Phot. 1903, 50, 491. See also Bnt. J Phot 1896, 43, 15. 

19. Phot. Mitth. 1908, 45, 136, 566. 

20. Brit. J. Phot. 1895. 42, 58. 

21. Bull. Soc. Franc. Phot 1866, 11, 151. Utccks (.ewerlxv.tg 18()8, 
310. Phot. Mitth 1897,34, 251. 

22. Bull. Franc. Phot. 1889, (2), 5, 142. t o i 

23. Phot. CoiT. 1902, 39,«650; Phot. J. 1902, 42, 2;U), abst. J b. C. I. 

1903, 22, 44. See also Jahr. Phot. Reprod. 1895, 477. ^ 

24. Phot. News, 1880,30,741. 

25. Wilson’s Phot. Mosaics, 1879, 69. , 

28. Sec Phot. Mitth. 1890-1891, 27, 138; 1894, 30, 348, 1897 34, 23 ; 
1900, 37, 248; 1902, SO, 29. Jahr. Phot. 1914, 28, 35.3. Amat Phot 1901, 
33, 66. Phot. Centr. 1897, 3. 147. 

27. Brit. J. Phot. 1892, 39, 219. 

28. Brit. J. Phot. 1911,88,457 

29. Brit. J. Phot. 1867, 14, 352 

30. Phot. Mitth. 1897-1898, 14, 94. 

31. Phot. Corr. 1896, S3, 23. 

32. Bull, Soc. Franc. Phot. 1894, 579 (Dec. 7, 1894). 

33. Phot. Mitth. 1890-1801, 27, 138 

34. Phot. Mitth. 1900, 37, 248. 
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Vogel. ^ In toning with platinum, on the other hand,- where 
potassium platinochloride is used either alone or in conjunction 
with gold salts, heavy and black tones are readily obtainable. 
The methods used in the working of this ])rocess are to be found 
in the directions as laid down by J. Bartlett,'^ W. Brigham,^ 
J. Brown, ^ II. Ounthcr,'’ P. llanneke,’ Kricheldorf,^ A. Laincr,'’ 
P. Lebied/.inski,'® II. Maclean," R. Quednau,*^ Rhenanus,^’ and 
Iv Valenta.’^ 

In collodio-chloridc dcvclopiuj^,'^^ pyrogallol, gallic acid, amidol, 
hydroquinone, pyrocatcchin, are among those more frequently 
employed, details of the use of which are contained in the direc- 
tions as published by J. ( )bernetter,‘" P. Lebiedzinski," Ilerzheim,'* 
Dehos and Deslandres,'® A. Bell,'^” K. Parmer and 11. Tompkins," 
P. Hanneke,^^ Ijesegang,^^ C.vSans, Iv Valenta,-‘ and 0. Wolfes. 2'* 

nn. Prit. J. Phot. 1S68, 15, 51. 

55. Jahr. Phot. 1894. 8, 206; Meyer Jahr. Chem. 1893, 3, 515. 

1. Phot. Mitth 1901.38,1.290 

2. See Prit T. Phot. 1009, 56, 642. Prit J. Phot 1902, 49, 101; abst. 
J S. C. I. 1902, a, 365. Phot. News, 1895, 39, 251. Mon. Phot. 1806, 6, 
151. Aniat. Phot, 1903, 38, 297 Phot Annual, 1897, 191 Phot. Mitlh. 
1895, 32, 191; 1898, 35, 57. 185; 1899, 3$, 279, 280; 1900, 37, 314; 1001, 38, 
259; 1903, 40, 302; 1908. 45, 139. Phot. Rundschau, 1896, 10, 317. Jahr. 
Phot. 1895, 9, 477, 483; 1896, 10, 197, 238, 398, 428, 429, 1904, 18, 498; 1911, 
25, 518. 

3. Phot. Mitlh 1898. 35, 150. 

4 Prit. J. Phot 1908, 55, 20. 

5. Phot News. 1892, 36, 132. 

6. Phot. News. 1892, 36, 138. 

7. Phot. Mitth. 1890. 33, 4. 181; 1897, 34, 74. 

8. Phot. Mitth. 1894, 30, 46 

9. Prit. J. Phot. 1897. 44, 55. Phot. Corr. 1897, 34, 31. 102 

10. Phot. News, 1893, 37, 179. 

11. Phot. News, 1895. 39. 388. See also Prit. J. Phot. 1907, 54, 56. 

12. Phot. Mitth. 1893, 30, 171. 

13. Phot. Rundschau, 1896, 10, 138. r 

14. Phot. Corr. 1894, a, 232; Phot. Mitth. 1895, 31, 38, 206. Brit. J. 

Phot. 1902,49. 101. • 

15. Prit. J. Phot. 1897, 44, 610. Phot. News, 1898, 42, 800. Phot. 
Mitth. 1894. 30, 26;P, 1897, 34, 115; 1898, 35, 201; 1899, 36, 231, 253. 1903, 40, 

• 303; 1905, 42, 13. 347. Jahr. Phot. 1893, 7, 5:3; 1894, 8, 385; 1895, 9, 479, 

1904, 18, 493; 1908, a, 529. Phot. Annual, 1893, 106, 10<1, 1 10; 1894, 90. 

16. Prit. J. Phot. 1868, 15, 510. See H. Vogel, Phot. Mitth. 1893, 30, 
245; abst Jahr. Phot. 1894. 8 , 385. 

17. Sec Jahr. Phot. 1893, 7, 469. 

18. Phot. Korr. 1892; abst. Meyer Jahr. Chem. 1893, 3, 544. 

19. Jahr. Phot. 1894, 8, 426; Meyer Jahr. Chem. 1893, 3, 645. 

20. Phot. Mitth. 1899, 36, 231. 

21. Phot. News, 1888, 32, 217. 

22. Phot. Mitth. 1894, 30, 10; 1910, 47, 33. 

23. Cull. Soc. Franc, Phot. 1896, (2). 12, 371. 

« 
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111 ihc finish oj lollodw ihloiidc positursd a multitude uf 
(liffereiit processes have been advocated, dejxMuliug upon the 
effects desired. Full description of these various prcK'csses arc 
to lie found in the recoiniiiendatious q*" A. Bell, ’ Bnuidt,-'* Burgess,* 
W. Busing,* M. Bussi,® Durand,’ J. Tnichelut,’* II. Fo\\ler,^ A. 
I'reund,^*^ 0 . Fulton and \V. (Fllard,“ Ouilleiuiuol,'’ K. Ilelfeu,'’ 

I. noffsiniuner,’* J. Ilutinet,’* M. Jollesaiid L. liliciifeld,’*'' Kraus,” 

Laincr,'® Iv. Ijesegang,'^ Meut/,*'*^ V. Moss,’‘ R. Reiss,’’ 

24. Phot, Mitth 1803, 2$, 5; 1801, 30, 02, J.ilir. Phot ISo.J, 7, 
Brit. J Phot. 1802, 39, 247. 

2.'). Phot. Mitth. lOOO, 4^- 302 

1. In thi.s connection see P. Meis,sner, R 12870, l.SOO C t'.nn. 
\i P. 13.580, 1880. J. Fiance, K P. 20001, 1.889. F. HKiisilcll, !{ P. 0.30, 
P.tOo II. Mcrville and Co, K. P. 2.8793, 1002. A. Huck and 1. l-iselui, 
1-: l\ 17311, 1002 C. Archer, !■. P 21,5.37, 1002, 7.5.83. 100.3 T Abl. , 
li P. 12029, 1009. B. Borzvkowski, K P 5-112. 1007. W. Brings. I) R P 
04737. 1800. G de Ncuville. F. P 21013, 1005 C. Pietzner, 1-: P 3822, 
BtOO. A Beaumont, F. P. 5100, 1000. A. Cobeiizl, D R. P. i02.5}0, 1,808 
Nene PliotoKraphische Ges , I), R, p. 154101. Farinverke vorni Meistu, 
l.ucius Ik BruniiiK, li. P 0700, 1.898 Y. .Schwartz, I). K. P HO'.'OS, l!)02. 

J, HotTsummer, li P. 3.8, 5, 5, 1004 Si'e also Brit. J Phot 180.8, 15, 417, 

1901. 48, 403 Phot. News, 189(5, 40, 402; 1.899, 43, 2.53 Bull Sot' h'lanc 
Phot 1807, 13, 213: 1884, 1.30. Phot Woch 1907. H, 2. Phot Mitth 
1870, 6, 233. 2.34; 1888, 24, 115: 1890, 27, 94. 1893, 29, 101, 203. 1891, 30, 
.370, 380, 189.5, 32, 401; 1.80.8, 35, 222, 1901, 41, 201. 1913, 50, 148 

Phot Annual, 1895, 182, 1897. 195, 180,8, 211. Jahr Phot 1807, 11, 431, 
19()1, 15, 130, 000, 0.50. 001, 002, 7,30, 1002, 16, 0.315; P.HKi, 17, 5(H), .503, Oil; 
I'.KH), 20. .500. GOO. 1908, 22, .520, ,530, .V)S; 1000, 23, 470, lOlO, 24, 000. 013, 
1012, 26, (532. Amat. Phot. 1807, 25, 3.58, 1003. 39, 40. 11loto^;raphy. 
1,8<)1, 3, 7t‘i4; 1898, 10, 3.38 Anthony’s Phot Bull. 1803, 24, 700. 

2. Phot. Mitth 1890,36,231 

3. Phot. Mitth. 1804,30,27.5,3.3.3 

'1. See lider's Handl) Phot 1800, 2, 319. 

5. Phot. Mitth 189.5, 32, 125 
0. Brit. J. Phot. 1800, 13, 230 

7. Chcin. Tech Reii. 1800, 8, H, 00 

8. F. P. 2-10.5, 1804 
0. F. P. 14077, 18«G. 

10. Chem. Tech. Rep. 1808,7,11.97. 

11. li. P. 11219, 1903: aifst J S. C I 1004, 23, (522. 

12. Bull Soc. Franc. Idiot 1880, (2), 5, 121, , 

13 Phot News. 1901, 45. 147. 

14. Btdg. P. 173882, 1903. F. P. 2.5300, 190.3, abst. J. S. C. I 1901,23, 

022 . 

15. D. R. P. 18794, 1881; al>st Wag. Jahr. 1882, 28, 1014. J. Hulimd 
and P. lamy, F. P. 1.538, 1881. 

16. U. S. P. 732189. 1903. F. P. 110,53, 1897, abst. J S C. I. 1898, 27, 
794. 

17. Phot. Mitth. 1891, 28, 250 

18. Phot. Corr. 1900, 37. 353. 

19. Phot. Ncw.s, 1884, 9, 395: Chem. Tech. Rep. 1887, 26, I, 199. 
• Brit. J. Phot. 1884, 31, 390 

20. Phot. Ztg. 1892. 16, 198. 

21. li. P. 2274, 1910. 

22. Brit. J. Phot. 1900, 47, 440. 
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TECHNOI.OGY 01^ CEl.IvUI/)SB ESTERS 


Risse,^ C. Schlettwein,^ 0. vScholzig,® Seyewetz and Chicandard,^ G. 
Sternitzki,'’ T. Sutton,® C. Thompson,^ Vanderweyde,* Vogel,® 
K. J. WalV® and W. Woodbury.^ 

The various processes for enameling positives are to be found 
fully discussed, and detailed directions given^® in the methods of 
J. Adams, J. Atkinson,^* A. Ayton,'® C. Cain,^® A. Beaumont,*^ 
Blanchard,'® J. Bodtkcr,'® B. Borzykowski,^ C. Brandt,*^ D. Car- 
valho,®^ Chamussy,®® K. Chappuis,^^ Claziez,“ F. Colburn and 
J. France,-® F. Cooper,^ L. Degorce,'^® Despaquis,^® C. Dicker,*® 
li. Dunsby,*' J. Truchclut,** H. Fowler,” J. France,*^ A. Gerlich,*® 

1, Phot. News, 1891, 3$, 767. 

2. Phot. Mitth. 1897, 34, 251. 

.1 Brit.J. Phot. 1898.45,827. 

4. Bull. Soc. Franc. Phot. 1895, 408 

5. D. R. P. 110710, 1898. 

6 Wieck’s Gcwerbeztg. 1867, 47. 

7. K. P. 23815, 1905. 

8. Bull. Soc. Franc. Phot. 1873, 19, 149, 

9. Phot. News. 1873, 17 , 516. See also Atelier, 18 , 78. 

10. Bull. Soc. Franc. Phot. 1896, 277. 

11. Phot. News, 1887, 31 , 98 

12. For information on this subject consult also Jahr. Phot. 1900, 14 , 
694; 1963, 17 , 542; 1906, 20 . 523. Wieck's Gcwerbeztg. 1869, 280. Phot. 
Mitth 1807, 3 , 293; 1877, 13 , 91. Mon. Phot. 1867, 7 , 31; 1003, 10 , 293. 
Phot. Times, 1893, 23 , 760. Amat. Phot. 1901, 34 , 259; 1902, 38 , 200, 484; 
1961, 37 , 503; 1904, 40 , 399; 1905. 41 , 99; 1908, 47 , 143; 1910, 51 , 377; 1913, 
58 , 398; 1914, 60 , 402 Phot. News, 1867, 11 , 563; 1872, 16 , 183; 1873, 18 , 
117, 451, 4.54, 477, 574; 187.5, 19 , 151; 1878, 20 , 427; 1881, 25 , 97; 1888, 32 , 
62.3, 824; 1900, 44 , 349; 1901, 45 , 31, 94; 1904, 48 , 702; 1906, 50 , 137, 217, 721. 
Brit. J. Phot. 1864, 11 , 360; 1867, 14 , 552; 1871, 18 , 143, 222; 1874, 21 , 191; 
1876, 23 , 63. 397; 1879, 26 , 26; 1883, 30 , 199: 1884, 31 , 31, 98; 1897, 44 , 499; 
1907. 54 , 263. 420; 1908, 55 , 98. 731; 1911, 58 , 233. 

13. Brit. J. Phot. 1884, 31 13. 

14. Brit. J. Phot. 1871, 18 , 142. 

15. Brit. J. Phot. 1882, 29 , 137. 

16. K. P. 13580. 1886; abst. Phot. News, 1887, 31 , 09; 1888. 32 , 337. 

17. K. P. 5109. 1906. 

18 Bull. Soc. Franc. Phot. 1867, 13 , 186; Phot. News, 1867, 11 241, 
256. 

10. U. S. P 38144, 1863. 

20 li. P. 6413, 1907; abst. Brit. J. Phot. 1907, 54 , 6()3. 

21. U. S. P. 444084, 1891. 

22. U. S. P. 225458 and re-issue 9384 thereof. 

23. Phot. News, 1883, 27 , 403. 

24. E. P. 21543. 1897. 

25. Bull. Soc. Franc. Phot. 1886. (2). 2 , 142. 

26. U. S. P. 429843, 1890. 

27. Phot. News, 1899. 43 , 135. 

28. F. P. 377039, 1907; abst. J. S. C. I. 1907, 26 , 1026. 

29. Bull. Soc. Franc. Phot. 1868, 14 , 99. 101. 

30. R P. 18167, 1898. 

31. Phot. News, 1874, IS, 398. 

32. E. P. 2465, 1864. 
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Grenier Art Co.,^ V. Griswold,* J. Gurney,^ II. Harley,* A. llarlh,^ 
F. Haugk,* G. Hay,^ U. Heger,* A. Henocijue,® Jamian,'” J. John 
son,“ G. Langdell and M. Root,‘* C. LangloK‘^ A. Lomhardi,'* 
A. Matthys,*^ P. Meissner,'® 11. Mei^illc et Cie,*‘ Neiie Photo 
graphische Ges.,** F. O’Connor,"' F. Pereira/'''' J. Pheli)S'' W. 
Picken,** J. Pier,*’ Quesnay,** 0. Richards,*® (i. Robey,’® A. Holla- 
son,*^ C. Rosier,** A.Schraber,** E-Silsby,’’' W. Spider,’' T. Stilton,'"’ 
F. Tamiquet,” J. Terreforte,’* J. Towler,” W. Treneinen,’® 1. 
Webster,** F. Wenderoth,** L. Williams,’’ W. Williams,*" and J. 

33. E. P. 14077, 1896. 

34. E. P. 20964, 1889. • 

35 D. R. P. 218346, 1908; ^hst Client. Zlg Rep 1910, J4, IIU. 

1. E. P. 13317, 1900. 

2. E. P. 3190, 1865. 

3. E. P. 2473, 1878. 

4. Phot. News. 1891, S5, 203. 

5. E. P. 6055, 1888. _ 

6. Phot. News, 1872, 16, 454; 1878, 22, 302. 

7. E. P. 2808, 18,55. 

8. Brit. J. Phot. 1897, 44, 265. 

9. La Nature, 1884, II, 43. 

10. Wilson’s Mag. 1907, 44, 338. 

11. Phot. News, 1872, 16, 100, 101. Brit. J. Phot. 18-2, 19, 104. 

12. U. S. P. 15341, 1856. 

13 E P 2254 1856. 

14. E>p’. 31%! 1878: abst. Brit. J. Phot 1S79. J8, IM. 

15. Brit. J. Phot. 1864, 11, 169. Bull. Soc hranc Phot. ISOl. 10, 188. 
Mon. Phot. 1864,4.36. 

16. E. P. 12870, 1896. 

17. E. P. 28793, 1902. 

18. Aust. P. 3207, 1898. 

19. Brit. J. Phot 1911,58,673. 

20. E. P. 3368, 1903. 

21. Phot News, 1887, SI, 281. 

22. E. P. 21698, 1906. 

23. Chem. Tech. Rep. 1877, 16, 1, 443. 

24. Phot. News, 1875, 19, 505 

25. Brit J. Phot 1865, 12, 65. 

27. E. P. 2^’, 1^; abst Brit. J. Phot, 1865, 12, 430. See also Poly. 

^^” 28 .^^’^!^, 1910; abst. Brit J. Phot. 1911, 58, 124. 

29. Phot. News, 1871, 15, 470. 

30. U. S. P. 657749, 1900. 

31. U. S. P. 38847, 1863. 

32. Wieck’s Gewerbcitg. 1867, 47. 

33. Phot. News, 1890, 14, 616. 

34. U. S. P. 296688. 1884. 

36 . pW. News, 1869, IS, 343. 

36. E. P. 4916, 1887. 

37. Phot News, 1874, 18, 653, 593. 

38. Brit J. Phot. 1865.12,449. 

39. E. P. 6906, 1893. 

40. U. S. P. 167486, 1876. 
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ScluniKiclRr and (i. Stade,* to which the reader is referred. 

Unless earefnlly prepared and strict attention to detail 
rigidly adhered to, it is often desirable to submit the collodio- 
chloride. or similar ])hotogni#)h to a separate treatment to enhance 
its permanency.^ Methods of so doing have been detailed by 
II. Baker,’’ 0. Ilanmer,^ W. Brigham,^ K. Bnisson,® H. Busbridge/ 
J). Carnegie,*’ B. Ilaldy,'’ P. Hanneke,’® A. and L. Lumiere and 
A. Seyewetz,’’ C. Piper,’- II. Robinson,’*’ W. vShenton,’* and W. 
Davenport.''’ 

There has been ^considerable employment of celluloid sub- 
stratum for paper. fnthemetallotypevf C. Archer,'® map molding, 
sensitized fdms and cards, collodion has and is extensively em- 
ployed, especially the thermoplastic nitrocellnloses such as celluloid. 
'Die various methods for the employment of this material arc 
discussed in the communications of C. Arclier, A. Beaumont,"^ 
W. Brings,’” A. Cobenzl,’” Farbwerke vorm. Meister, Lucius & 
Brhning,''”’ I L Fowler,^’ 0. Fulton and W. Gillard,-- J. and B. 

1. !•: r. 748, 1870 

2. vSee. Urit. J. I'hot. ISUO, 16 , 534, 008; 18,84, 31 , 700; 1804, 41 , 7)80; 
1805, 42 , 402, 550; 1808, 45 , ,530, 707; 1902, 49 , 704, 700, 002, 1003, 50 , 28,3, 
800. 1005, 52 , 183, 003, 018; 101X8, 55 , 155; 1012, 59 , 235 Phot. News, 
1858, 1 , 35. Meyer Jahr. Cheni. 1803, 3 , FyH Aiu.it Phot 1801, 13 , 425. 
Phot. Annual, 1802, 97. Phot. Miltli 1805, 31 , 02; 1800, 33 , 107, 181; 1807, 
34 , 215; 1808, 3 ^ 21, 00; 1890, 36 , 41, 217; 1000. 37 , 18; 1900, 43 , 428; 1907, 
44 , 553; 1010, 47 , 90. 

3. Brit. J Phot 1905,52,807 

4. Brit. J. Phot. 1897, 44 . 278. 

5. Brit. J. Phot. 1004, 57 , 872. 

0. Bnl J. Phot. 1000, 53 , 122. 

7. Bnt. J.Phot 1005,52,858 

8. Brit. J Phot. 1005, 52 , 878. 

9. Phot. Milth. 1909, 46 , 75 

10 Pilot. Mitth 1898, 35 , 214. 

11. Bull. vSoc. Pranc. Phot. 1908, 24 , 4111 ; abst J. S C. I. 1909, 28 , 

100 ., 

12. Brit J. Phot. 1902, 49 , 708. 

13. Phot. News, 1806.9, 147. 

14. Brit. J. Phot. 1005, M, 030. 

15. Brit. I. Phot. 10a5, 52 , 057. 

10. B. P, 21537, 1902; 78511, 1003. 



17. 

p: p. 

5100, 1900. 


18. 

1). R. 

P. 94737, 1890. 


10. 

1). R 

P. 102540, 1898 


20 

Aust. 

P. 1713, 19(H) M P. 0769, 1807; abst. Brit. J. Phot. 1898, 


218. 




21. 

I-:, p. 

14077, 1890. 


22 

p. 

23059, 1899; 11219, 1903 ; 0018, 1904; abst. J. S. C. I. 1905, 

M, 

290. 
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Galay,* I. HofTsummer,* A. Iliick, and S. Fisdicr,' J. Hulinct and * 
P. Lainy/ II. Knliii,'^ Koppniann,® II. Knlirl," C. Mackni/io and 
Inst. Phys. and Pol. ricograpliyA N\ik' Photoj^^rapliisdK' (ks.,' 
F. dc* Neuville,’*’ C. Nicnstadt.'* IMiotodioniischc I'alink R. Rissi' 
Ges.,‘“ G. Pietzner,’’’ V. vSchwart/.'^ and Pnion IMi(>l(>^iaplii((nc 
Induslriellc (Ktablisseincnls Lninu n' iS: Joii^da Ri uiiis) '■ 

Collodion Carbon Piints.^'^ In carlxm ])lintin^^ ti.iiislnaiil 
pa|)€r effects, plioto-oriiainentaluni, jdioto nuillanical ])iintin^, 
photographic pigment proersses and chr(»mot\pr ]>rinliiig. ciillii 
dion has had many and \aricd uses. The details of tluse pio 
cesses with their moditlcati»/.is, are eonlaiiutl in the wiitings and 
processes as disclosed by A. (f 1. Anilinfabiikation.’* '1', dt‘ Heairn- 
gard,’« W. Blair,'' R. Boerner,-'* T. B.)las,’' I.. Hoilinetlo,’’’ b! 
Bidder,'^ J. Burgess,*' J. Clark, II. C<K)])er,'''‘ R. Krayn,’' j 

1. F. P. 19772, HKHi, t' S P. Kil 1 ISl, lal I , al.st ] S C 1 lull), 29, 
4H3; 1012, 31 , 24 

2. K. p 2r):i90, 10()3,2 .h,m. iiMM. I s c 1 I'.Mii. 23, :;.;7 

;j. I). R. P. 127899, 1901, 115282. 1902 I* I* 17.111, 1902 

4. K.P. ir>58, IRSl; al)st. Hrit. I Phot. ISSl. 28 , Ol.'. 

5 K. P. 0921, 1891; ahst Hrit. j Phot 1907,54,7. V S 1’ ir.ihr,.;, 

1891; 040137, 1899 

0. D. R. P. 81381. 1894 

7. D. R. P. 140270, 140934, 118001. 119799. I.*.l!t7.’>, .lOsi \Va« I..ln 
1904, 50 , n,M78: Mon. vSei. 1900, 55 , 27. 28 

8. K. P. 3457, 19(V1. 

9. D. R. P. 1.54101, 1003; abst Chcni 7Ag 1901, 28, '.*31 

10. K. P. 2191.3, 1905. 

11. D.R. P.29425, 1884. 

12. P. P. .30.3080, 1900. 

13 K. P. 3822, 1900. 

14. K. P. 9992, 1902. K. P. 993, l'.)()7. .absl Hnl I ri).)l l't07, 54 , 
9(M 1). R. P. 140908, 1902. F. P 3201.52, 1902, ahsl J 8 C I l90;i. 22 , 1 1 

1.5. F. P. 448624, 1911. 

10 Brit. J. Aim. 1899, 773. 1907, 029, 0.57. 190.8, 0,98 ].,hi Pluit 

1900, 14 , 630, 19a3, 17 , ,51i0: 1901, 18 , .527, 190.5, 19 , 9. 310>. 4.51. 190*9, 23 , 
40, 48. Phot. Mitth. 1878, 14 , 18. ,38, 190.5, 42 , 3.32, l'.M)7, 44 , 300 Ph,.i 
Ann. 1894, 70. Photography,! 1903, 15 , ,3.58. Mon Ph(»t 1807 l-SliS, 7 , 
172. Amat. Phot. 1903, 38 , 146. Phot. News, 1.801, 5 , 19. 18.81, 25 , .577, 
1884. 28,329;1887. 31 , ]59;19(H, 48 , 1.5, 1900, 50 , 192. Hnt I Phot. 1801, 
11 , 1.38; 404, 1871, 18 , 408; 1876, 23 , 241; 1877, 24 , 82. 187.8, 25 , 290, 1880, 
27 , 62; 1881, 28 , 3.55, .589; 1892, 39 , .52, 1899, 45 , 1,89; 1906, 53 , 203, .520, 1039 
vStic K. Farmer, Brit. J. Phot. 1883, 30 , 200 

17. D. R. P. 154539, 160665, 1903 V. P. 3.39(..M, 1901, ahst J. S 
C. I. 19(M,23,727. E. P. 925, lOW. 

18. K. P. 3066, 1857. 

19. Brit. J. Phot. 1864, 11 , 318, 1800, 13 , 320. 

20. E. P. 19889, 1907. 

21. Brit. J. Phot. 1878.25,410, 

22. Phot. News, 1 873,10,149. 

23. E. P. 12867, lOtM; abst. J. S. C. I. 1906, 25, 284. 

24. Phot. News, 1865, 9, 210. » 
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' Davenport,^ G. Dawson, ^ Despaquis,* E. Edwards,^ A. Fargierand 
N. Charavel,'^ h. Favre,® E. Foxlee,^ Friedlein,® 0. Fulton and M. 
Gillard,^ C. Gravier,^” A. Hans,“ J. Hanner,*^ P. Jastrzembski,^’ J. 
Johnson,'^ G. Kemp,‘® H. Lambert,^® R. Laurent,*^ M. Lea/* A. 
Marion,'® C. Meinerth,^® M^alline Flatten Ges./' A. Montagna,^* 
R. Namias,'*^ Neue Photographische Ges.,*® J. Nicol,®* A. Ott,“ 
T. Parkyiis/**’ Passavant,®* M. Poitevin,®® Pouncy,*® D. Power,®' M. 
Raphael, 1'. Rowell,®® 0. vSarony and R. Johnson,®* H. Schmidt,®® 
G. Scrshall,®® J. vSmith,®^ J. vSpenccr,®* T. Sutton,®® J. Swan,*® P. and 

25. K. P.11254, 1892. 

20. Brit. J. Phot. 1804, 11 , 221. 232. 

27. Brit. J. Phot. 1907, 54 , 80. K. P. 13093, 1902. 

1. Brit. J. Phot. 1869, IS, 334. . 

2. Brit. J. Phot. 1864, 11 , 164, 182. 

3. Bull. Soc. Franc. Phot. 1868, 14 , 9, 144. 

4. K. P. 2201, 1868. 

5. K, P. 955, 1861. 

6. K. P. 1569, 1880; 18016, 1889. 

7. Brit. J. Phot. 1873, 20 , 80; 1894, 18 , 101. 

8. Brit. J. Phot. 1877, 24 , 127. Phot. Korr. 1893, No. 391. 

9 K. P. 2:1059, 1899. 

10. Bull. S<x' Franc. Phot. 1911, (3), 2 , 242; abst. C. A. 1911, 5 , 3600. 

11. vSwiss P. 46851, 1909. 

12. Brit. J. Phot. 1883, 30 , 130. 

13. Chcin. Tech. Rep. 1877, IS, I, 425. 

1 1. K. P. 336, 1869; Brit. J. Phot. 1869, IS, 241, 398; 1871, fS, 9, 20, 33; 

1877, 24 , 532; 1878, 25 , 11. Phot. News, 1876, 20 , 10. 

15. Brit. J. Phot. 1864, U, 128. 

16. K. P. 142, 1877. Brit. J. Phot. 1875, 22 , 409; 1877, 24 , 494. Phot. 
News. 1875, 19, 345. 

17. Phot. Times, 1878, 8, 54. 

18. Brit. J. Phot. 1869, Is, 224. 

10. 1<: . P. 1206, 1868; abst. Brit. J. Phot. 1868, 15 , 567. 

20. Phot. News, 1878, 22 , 17. 

21. D. R. P. 137267. 

22. Brit. J. Phot. 1868,15,20, 194. 

23. K. P. 4361, 1907. 

24. D. R. P. 152797, 1901 

25. Brit. J. Phot. 1878, 25 , 363. 

26. Cheni. Tech. Rep. 1879, 18 , 1, 239 

27 K. P. 3222, 1877; abst. Phot. News, 1878, 22 , 159; Brit. J. Phot. 

1878, 25 , 157. 

28. Brit J. Phot. 1885, 32 , 456. 

29. Brit. J. Phot. 1861,8.249. 

30. Brit. J. Phot. 1864, 11 , 313. 

3 1 . Brit. J. Phot. 1900, 47 , 662. Phot. News, 1906, 50 , 961. 

32. D. R. P. 66730, 1891. 

33. Phot. News, 1878, 22 , 592. 

34. Chem. Tech. Rep. 1879, 18 , 1, 242. 

35. E. P. 17610, 19(M; abst. J. S. C. I. 19(M. 23 , 998. 

30. E. P. 3121, 1897. 

37. Brit. J. Phot. 1877, 24 , 256. 

38. ‘Brit. J. Phot 1877, 24 . 403. 
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J. Taton/ W. Trenemen,’ J. Urie,* F. dc Villecliollc/ R. J. Wall,* 
F. Warlich,® M. Wilcke,^ atid W. Wilkinson.® 

Collodion Transparoicics, lAintcru Slides.'^ The employ nient 
of the cellulose nitrates in diaj,Tainiratic lantern slide, window 
transparencies (cellulograpli), negative reproiiuction, composite 
photographs, diapositives, hyalotyix^s and stereosco})ic trans- 
parency printing, dates back to the earlier days ()f photographic 
collodion technology. Those interested in the details of these 
proceSvSes and their manifold ramifications, will imd jibundant 
information in the commnnieationsof W. Abney, ^“T. Armstrong, 
W. Adams,'^ Audra,’® S. Bamforth,*^ W. flashford,’*’ 1*. Beach,'® 


39. Brit.J. Phot. 1871.18,82 

40 K. P. 503, 1804; 1791, 1805, ahst lint J Phot isid, 11, 881, IIJ 

1 F, P. 434791, 1010; abst J S C. I 1012. 31, 89:{ 

2. K. P. 4915, 1887. 

3. Brit. J. Phot. 1870,23, 115. 

4. Brit. J. Phot. 1877, 24, 60 

5. Phot. News, 1906. 50, 490 

6. E. P.376, 1891. 

7. Atelier Phot. 19 , 87; abst C. A. 1912, 6, 2.)82 

8. Brit. J. Phot. 1881.28,318 

9. In this connection see Phot. Times, 1 889. 19, 21.1 89 ) W, W8 .U), 

575 Anthony’s Phot. Annual, 1891, 4, 221 I’olv tentr 1864, 30, 1^6/ 
Amat. Phot* 1887, «, 190, 1S88, t, 207 : 1892, 3211 IHOf. 21. 31 , \m, », 
br,U 1898, 27, 290; 1900, 31, 61; 190.1, 41, .12 Phot. Annual, TO2. 8o, 

1893 66 67 huA- 1896, 160, 167, 108; 1898, 89 Aitot J. Phot. 1891, 12, 

79 Camera 1894, 7, 14. Jalir. Phot 1891, 5, .503; 1892, 8^^^ 125; 1898 12, 
A9A' 1901 IS 659' 1906 20, 511; 1911, 25, 3.38; 1913, 27, 273, 430, Phot 
Mth.^1880, i«,’29’, 1881, 17, 163; 1896 1897, 33, 13. 15. 1897 1898 34, 111; 

1905 42, 308. Brit. J. Aim. 1888, .327; 1891, 489; 1892, 9^ I hotOKraphy, 

1890! 2, 46, 760; 1891, 3, 28, 514, 549, 1892, 4, 218, 1809, 11, Cliem 

Tech Ren 1891 30 II 220 Bull. Soc. ITauc. I'hot. 1892, (2), 8, 500 Mril 
J Tseb ^ 94: V 19. 379. 1865, 12, 13; 1869, 10, m 1872. M, 

iS7i 21 627 539‘ 1875 22. 482 1879, 20, 2.52; 1881, 28, 211, 1882, 20, 
Ifii 177* 221- 18^ si 7fi9' 1884 31, 5, 673, 7.37, 769, 801 . 1885, 32, 7, 17, 
1^’ 16b h“: is. 249. 489, 51H; 1890, 37, 577. 

«« .701 nna nzA *707 . 1009 IQ 
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C. Beechey/ W. Bolton,^ L. Bouillette and J. Hyvelin/ 
F. Briglinan,'’ W. Brooks,® 0. Brown, ^ Burgess,® T. Cain,® J. 
Carbutt,’® J. Clive, H. Conybeare,*^ J. Cutting,^® Davanne and 
Joiict,'‘‘ W, ])rinkwater,'®,^P. Duchochois,'® F. Dunsterville,^’ J. 
Kwing,’® b. Ivrrcra,^^ J.Ferrier,-® E.Foxlee,®^ F.Gage,“ M.Gaudin,^® 
M. (i(*yinet,“^ W. Goodwin,'^® W.Grune,^®H. Gunther, ^J.Harmer,^* 
(i. Harris,”'-' W. Harrison,'^® J. Harvey,®^ J. Hornsey,®^ K. Jaques,®* 
Kyrkow,®^ bangcnheim,®® P. baujorrois,®® M. beibert,®^ blevelyn,** 
W. Mabley,®® A. Mackie,^® M. Martin,^’ Mathis, Mawson and 

1. Phot. News, 1809, 43, (kU. 

2. Poly. Centr. 18^-6, 22, 874. 

8. Brit. J. Phot. 1887, 34, 804; 189b,38, 106:1897,44, 245, 629. Brit. 
J Phot vSuppl. 1802, 39, 18; 1803, 40, 20, 43, 1 14; 1895, 42, 9 

4. Iv. P. 3080, 1861. 

5. Phot. News, 1880, 30, 105. 

6. Phot. News, 1877, 21, 01. Brit. J Phot. 1884, 31, 789; 1888, 35, 
575 Bull Soc. Franc. Phot. 1880, 2S, 15. 

7 Phot. News, 1896, 40, 044. 

8. Bull. Soc. h'ranc lOiot. 1808, 14, 207. 

9. Phot. News, 1888, 32, 340. 

10. Phot. News, 1879, 23, 370. 
lb K. P. 2130, 1855. 

12. Phot. News, 1891,35, 2511. 

13 1^. P. 1038. 1854; J. I'rankl. Inst. 1855, Ainer. J. Pharm. 1855, 27, 

55 1 , 

14. Bull. Soc. Franc. Phot. 1850, 5, 114. 

15. Phot News, 1890, 4^ 035, vSuppl 8 
10. Phot. News, 1803, 37, 5. 

17. Brit. J Phot. 1888, 35, 538 

18. Bnt. 1. Phot. 1801, 8, 182. 

19. F. P 20660, 1808; abst. Bnt. J. Phot 1899, 48, Suppl 72 

20 Iv. P. 2315, 1857. Sec also Phot. News, 1801, 5, 205 Cheni 

Tech Rep. 1807, 6, 11, 69. Mon. Phot. 1878, 17, 185. 

2 1 Phot. Mitth. 1806-1897, 33, 162. 

22. Phot. News, 1800, 4, 220, 2.57. 

2.3 Phot. News, 1858,1, 111. 

24 Phot News, 1878, 22. 196. 

25 Brit. J. Phot. 1886, 33, 748 

20. Phot. Mitth. 1867. 4, 52, Chem Tech- Bep 1867, 8, 1, 75 
27. Phot. News, 1891, 35, 796. 

2S. Phot. News. 1878, 22, 140. 

29. Photography, 19(H. 117; Jahr. Phot. 1904, 18, 480. 

30. Brit. J. IMiot 1809, 18, ,508. See also W. J. Harrison, Brit. J. 
I’hot 1889, 38, 813. 

31. Phot. Times, 1.895,28, 510. 

32 Phot. News, 1898, 42, 047. 

.3;L Phot. News, 1889, 33, 014 

34. Phot. Corr. 1885, 32, 556. 

35. Hunt’s Manual of Phot. 1857, 84. 

30. lb P. 4195, 1873. 

37. Brit. J. Phot. 1875. 22, 8 

38. ?oly. Centr 1856.22, 1148. 

39. R. P. 603. 1852. 

40. Phot. News, 1806, 40, 633. Brit. J. Phot. 1897, 44, 381 
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Swan,' Moitessicr,* T. Morton,’ R. Million,* Navo/,^ J. OIkt- 
netter,* F. Pereira,' J. Pike,** T. Plac/ek,'^ \l l\)tter.‘“ Reiss," 
Ribet,'* E. Rissc," J. Robinson and Williamson,’* Sabatier,"' C. 
Sans,'® E. Sobering, " J. Schnauss,”* Ck Schnit/ler,' ' 11. Seliwar/,"” 
H. Smith," J. vStevens,-* J. ToaiK',*’ F. 'rournaclion,’* J. 'rowler,-*^ 
J. Tulloch,^® K. Wallace," Wandolleck,’^ A. Walt.'’’' Weiske.’" J. 
Wellington," W. Wilkinson,’* J. Williams," and C. Woo<ls." 

Knlar^iug Positives on Paper ami (lUi'^s/'' *'l he employment 
of collodion for tran.sparent jiositives for enlargement, the 
Brit J riiot. 1801, 8, 270. Phot Xe\\s. ise.l, 5, 

Polv. Centr laU l • 

Phot. Nows, 1890, 43, <p. 

Mon. Phot. b^O-bSOT.^S, 100. 

Phot. News. 1887), 29, 8l 1 
Phot. Mitth. lS9()-bS97. 33, :}.')7. 

Inst. 1850, 03; ahst Jahr Chcin. 18,70. 9, 192 
Phot. News, 1874, 18, 314 Aniat Phot IS'U, 18, IS.3 
K. P. 33r>8, 1003. 

Phot. News, 1884, 28, 0,79 

Phot. Mitth. 189(M897. 33, 149 Phot Corr bs90,, 33, 32'» 

K. P. 14171, 1888. 

Phot. Rundschau, 1890, 13, 7. 

Phot. Mitth. 1890-1897, 33, 179 
Jahr. Phot. 1887, 1, 215 
Brit. J. Phot. 1883, 30, 8. 

Phot. J. (Horn’s), 18, 20, ,50 Phot N<us. IsoO. 4, 2,8. IM.2, 8, 
307, 378, 389. _ . 

10. Bull. vSoc, Praiic. Phot 1873, 19, 41 
17. Brit. J. Phot. 1804, U, 2,50 
18 Phot. News, 1870, 20, 170 

19. E. P. 7807, 1807 , 

20 Phot. Archiv.; Humphrey’s J ; ahst Biit J Phot 1S(.I», 13, 

2b U. S. P. 14300, 18,50. 

813 Jahr. Phot. 1890,10, 407. 

24. E. P.508, 1801. , 

25. Brit. J, Phot. 1809, 16, .387. 

20. Phot. News, 1893,37, 182. 

Bulb LTFJaShot! llli. (2),17, 110 Mon Sci. 1902, 16, 401 . 
ahst. J. a C. I. 1902, 21, 989. 

29. Phot. News, 18,59, 3, 113. 

30. Wieck’s Gewerbeztg. 1804, 302 

31. Phot. News, 1886, 30, 684. Brit. J Phot 1880, 33, 081 1 hoi 

Centr. 1895, 1, 41. , r 

32. BritJ. Phot. 1882,29, 125 

33. Brit. J. Phot. 1898, 45, Suppl. 2 

318, 434 , 187r), 20, 14; 18 W. 31, 074; 
1885, 32, 640. Phot. News, 1865, 3, 365; 1872, M, 1876. 20, 2.14; ISu, 
^ 261; 1884, 21, 721. Yearbook Phot. 1X9.3, :b33. 
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so-called collodion transfers and in general for copying and 
enlarging, has been an important branch of cellulose ester photo- 
graphic application. The advances and intricacies of this field 
of the art is reflected in the methods and devices of W. Brooks,* 
F. Dore,* W. Harrison,* *A. Jannan,* von Kolkow,* Kyrkow,® 
Liesegang,’ D. v. Monckhoven,® W. Morgan,® Solomon,*® J. 
Towler,** Villette,*^ W. Wheeler,** and W. Wilkinson.** 

('ollodion Positives and Transfers , or the transfer of nega- 
tive images to paper and including the production of pellicle, 
cliches, constitute an interesting portion of pyroxylin develop- 
ment as applied to* photography. The development of this 
subject primarily rests upon the worlC of Arentz,*® J. Atkinson,*^ W. 
Holton,*® G. Bradforde,'® C. Croughton,^® R. Fowler,^* G. Dawson, “ 
C. Durand, T. Fanner and F. I/Cwis,*** C. Fleck,*® C. Fontayne,*® 
M. Geymet,*^ F. Ilaugk,*® H. Jennings,*® A. Fonde,*® A. Marion,** 

1. Phot. Mitth. 1878, 15 , 38; 1884. 21 , 74. Phot. News, 1878, 22 , 
210. Hull vSoc. Franc. Phot. 1877, 23 , 267. 

2 Brit J. Phot. 1870, 23 , 256. 

3, Brit. J. Phot. 1879, 2 $, 8. 

4 Phot. News, I'.MU, 48 , 134. 

f) Phot News, 1877, 21 , 2(h). 

0. Phot. Korr 188,5.32.556. 

7. Phot. News, 1876, 20 , 459. 

8. Phot. Mitth 1869. 201, 212, 286. 

9. Brit. J Phot. 1873. 20 , 134. 

10. Phot. News, 1874, 18 , 75. 

11. Phot News, 1870. 14 , 474, 484 Brit. J. Phot. 1870, 17 , 499. 

12. Wieck's Gewerl)e7,tK 1866, 47; Chem. Tech. Rep. 11^5, 4 , 1, 87. 

13. Phot. News, 1875, 19, ,578. 

14. Phot. Nows, 1876, 20 , 232. 

15. In this connection see also Brit. J. Phot. 1866, 13 , 341; 1869, 18 , 
141, ,331; 1877, 24 , 349, ,362; 1879, 28 , 80, 120, 1;12; 1880, 27 , 1, 367; 1881, 28 , 
178, 231; 1889, 38 , 693; 1894, 41 , ,82. Phot. News, 1861, 5 , 239; 1870, 14 , 
495; 1872, 16 , 37,3; 1879, 23 , 2,5.8; l,S80. 24 , 228. Sci. Araer. Suppl. 1880, 
3439. Amat. Phot. 190,3, 37 , 179. Phot. Bull. ISi-0, 11 , 10, 8,5. 

16. Phot. News, 1880, 24 , 297. 

17. Brit. J. Phot. l,S69. 16, 1,52. ‘ 

18. Brit. J. Phot. Suppl. 1893, 40 , 100. 

19. Phot. News, 18.80, 24 , 344. 

20. Phot. News, 1881,25,54. 

21. Brit. J. Phot. 1866. 13 , 624 

22. Brit. J. Phot. 1869, 16 , 528; 1880, 27 , 341, 391. 

23. Phot. News, 1809, 13 , 330 

24. Iv. P. 831, 1865; abst. Brit. J. Phot. 1866, 13 , 1 16. 

25. Brit. J. Phot. 1898. 45 , 584, 

26. U. S. 1 \ 208684, 1878. 

27. Brit. J. Phot. 1867, 14 , 461 ; 1873, 20 , 307 

28. Phot News, 1878,22, 111. 

29. Phot. Times. 1875, 5 , 214. 

30. ‘Bull. Soc. FrMc. Phot. 1896, 12 , 209 

31. K. P. 1206, 1808. 
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W. Morgan,* C. Quesnay,^ D. Robertson,’ 0. vSarony,* J. Schnauss,’ 
J. Schumachei^ and W. Wilkinson.’ 

Orthochromatic Emulsion.* The preparation of the ordinary 

1 Phot. News, 1873, 17, 136; 1879, 23, 2m\ Wilson's Phot Mosaics, 

1874, 27; Bull. Soc. Franc. Phot. 1873, 15, 109. See also Hrit J. Phot. 1879. 
21.349. 

Phot. News. 1876,21 113. 

Brit. J. Phot. 1881, 28, 109. 

E. P. 725, 18^. ie also Brit. J. Phot. 1869, 18, 120 
Dingl Poly. 1860, 158, 431. Chcin. Centr. 1860, 31, 102.3 
U. S. P. 220435, 1879. 

Brit. J. Phot. 1880, 27, 358. 

8 Aarland, Phot. Ru'»l., 1894, 8, 103. A.-Cl. f. Amlmfuhriku- 
tion D R P. 127771, 1901; abst. Archiv. wiss. Plfct. 1901, 275; Hdcr’s Juhr 
Phot 1895, 72, 97, 250. W. AlMcy, Brit. J. Phot. 1880, 27, .582, 1882, 29, 
.W Phot News. 1878, 22, 2,56. 482; 1888, 32, 642, 707 T. Baker, Phot. 
T 1907, 47, 207; abst. J. vS. C. I. 1907. 28, 715. E. BecmKrel. Bull 
Franc. Phot. 1874, 20, 233. J. Clarke, Phot. News IJ^l. S, J. Edcr. 
Phot. News. 1886, 30, 474; 1888, 32, 388; Chcni. Tech Rep 18.S8 W, II. 
186 The Franklin Tarsulat, P. 14073, 1903, abst. Bnt J. Phot. 190.1, 50, 
507! Florence. Phot. Centr. 1895, 1, 138. J. Oatehouse*, Phot.^ Times, 

1875, 5, 269. G. Garjeannc, Brit. J. Phot. 1884, ^ .>92 W. Uiodwm, 
l>hot. News, 1884. 28, 769. A. v. Hubl, Phot. Rund^hau. 1893. 7, 3 ; Bnt. J 
Phot 1897 44. 344; Zts. Reprod. 1902, 4, 13. H. Klein, (,raphic Arts and 
Crl B~k, 1910 A. Korth, Zts. Repr.^. IX 7, 20. C. Ua Phet. News, 
1867, 11, 396; Bull. Soc. Franc. Phot. 1874, 20, 

Korr. 1902, 34, 699; abst. Cheni. Ztg. ^ep. 19(», 27, 1^0; ). S. C. I. 130.1, 22, 
164. F. Mallmann, Phot. News, 18^. ‘^l^- C. Stuerembi^ ^ 

News 1887, 31, 93. W. Stillman, Brit. J. Phot. 1875, ^ 31b. h. Shuiiz, 
Zts wiss Phot. 1918, 17, 261; abst. J. S. C. I. 1918, 37, 6;i/-A SchulU- 
Seilack Brit. J. Phot, 1871, 18, 233, 204. J. Plencr. E. P. 48t«J. 1881 Van 
Beck Zts. Reprod. 1902, 4, 59. H. Vogel, V. S. P. 235831, 1880; li. I . 

2162,' 1880; Phot News, 1876, 20, 265; 1^' iS’ M ’2 .TmSo' 
1888 32. 693' 1890, 34, 239; Bnt. J. Phot. 1874, 21^ 29; 1876, 23, 2.li, 1880, 
27 403 671’’ 1882, 29, 632; 1884, 31, 344; Arch. Pharm IH<.5, 11^; abst, 
Amer. J. Phirm. 1875. 47, 326; Chem. 

Mitth. 1882, 21, 33. 44. 78. W. Wilkmson, Bnt. 

Procede 1913, 131. J. Waterhouse, Phot. News, 1883, 33, 71, 1893, W, 
151 16.3 179 G White and C. Alden, E. P. 446, 18<i4. J. Wolfram, 1). 
R R 12266’ abst. 1881. 27, 904; E. P. 847. 1880. J. Wellington. 

Phot News' 1888 32, 415; Chem. Tech. Rep. 1887,20, 1, 195. Anon., 

News 1866 19, 498; 1873, 17f689; 1875, 19, 85; 1878, 2^ 263, 47J); 1^3, W, 
251 466- 1*885 29. 380’ 1888, 32, 657; 1890, 34, 961; 1891, 35, .181 j 408. 
Brit J Phofl'874.X 12 i!^ 8. m 1875. 22, 403, 4.50; 1879, 20, 2^; 1882, 
29 388' 1884 31. .360' 1904, 51, 66, 107; 1907, 64, .186, 464, 842; 1916, 03, 
Si PhoriiilKa;*. im 7 3. Moll. Phot. 1904, 11, 8. Amat. Phot. 
1901 33, 146. Photography Annual, 1891, 91; 1892, ^ ' 

115.' Photography, 1901, ll, 53; Amcr- J- gjoC 18^, 9, 21, ^2. 

Tpoh Ren 1887 21. I 193; 1888, 27, II, 186; Eder’g Jahr. Phot. 1888, 2, 
iS i^i 120’ iSl/S, 180. m 191. 465, 4^; 1892. 0. 36, 273. 386, ;i87, 
m XimW 1895. 1 430’; 1902, U, 618; im 1*, 3. 4, 6, ;i90, 391. 
4^' 481’ 1906, k 308; loS. 21, 406. 510; 1908. k 370. W. Newton. 
E. P. 151 1» 1857» was for “an improved method of applying photography 

^ ^^add^S data on this subject refer to IJ. 

1305; Phot Mitth. 1873, 9, 236; Pogg. Ann. Phys. 1874, 151, 218; ITiot. 
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(i. e., non-color sensitive) emulsion has already been historically 
touched upon (p. 2800), and it may be generally assumed that 
any such emulsion can be rendered color sensitive, either by 
bathing the coated plates in solution of dyes, or adding the same 
to the emulsion before coating. It has been generally found, 
however, that emulsions produced in some partiailar manner 
will give belter results than others, and these will be briefly dealt 
with in this section. 

An orthochromatic collodion emulsion had been used by 
K. Albert' in 1882 for the reproduction of oil paintings, the emul- 
sion-called by him "Eos” — being made isochromatic for three- 
color photography by dissolving the silver salt of cosiii in am- 
monia, neutralizing the alkali with picric acid, this preparation 
containing silver eoside and ammonium picratc. By this treat- 
ment the tendency to fog is inhibited, while the ammonium 
picratc absorbs the ultraviolet rays.’^ A plain emulsion was sent 
out with two sensitizing solutions, “eosin silver P,” and ”eosin 
silver R,” the former intended for portraits and landscapes 
(being only green and yellow sensitive), and these were added to 
the plain emulsion just before use. 

J. Eder^ evolved an orthochromatic emulsion, which, however, 
on account of containing a trace of free silver nitrate, would not 
keep for any considerable length of time. V. Ives'* used clilorophyl 
as a sensitizer as first suggested by E. Beccjuerel,'' in conjunction 

News, 187:L 17, 580. lulcr. Hrit. J. Phot. 1874, 21, 108, (117. M. Sanders, 
Rreutzer’s Zts. 1801, 3, 100. Aitkeii and Cooper, Phot Mitth 1875, 11, 
18. J. Waterhouse, Brit. J. Phot. 1875, 22, 450. Scotellan, Phot Alitth. 
1878, 14, 208. See H. Vogel, Pogg. Ann. 1874, 153, 2:18 , Ber. 1874, 7, 270, 
Phot. Mitt. 1876, 12, 280. L. du Hauron, "Traite pratique de Photo- 
graphic des Couleurs, Paris, 1878,” Phot. Archive 1878, 100; Kder’s Handb. 
1800, 2, 440. C. Cros, Conipt rend. 1878, 88, 110, 378; Phot. Korr. 1870, 
107. J. Kder, Wien. Akad. Ber. 191:3,122; Jahr Phot. 1013, 27, 188. W.Wil- 
kinyin, Brit. J. Phot. 1013, 60, 424, U Proc^de, 1013, 131 ; Jahr. Phot. 1014, 
28, 320. J. Calmels and P. Clerc, Brit. J. Phot. 1005, 52, 34; Annual Phot. 
1000, 770. A. Payne, Penrose’s Annual. 1007-1008, 118. 

1. Phot. Korr. 1888, 251; Jahr. Phot. 1880, 3, 407 Chem. Tech. 
Rep. 1888, 27, I, 153; Phot. Korr. 1807, 34, 103. D. R. P. 100606, abst. 
Wag. Jahr. 1905, 51, II, 514. D. R. P. 237877; abst. C. A. 1912, 6, 1800; 
J. S. C. I. 1911, 30, 1410; Zts. ang. Chem. 1911, 24, 1880; Wag. Jahr. 1011, 
57, II, 507; Phot. Chron. 1912, 67; Jahr. Phot. 1912, 26, 476. Cf. G. White 
and C. Alden, E. P. 446, 1864. 

2. Phot. Korr. 1888, 251; Jahr. Phot. 1889, 3, 407. 

3. Phot. Korr. May 1888; Jahr. Phot. 1889, 3, 121; Eder Handb. 
Phot. 1896, 2, 444 
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with eosiii. Zenger^ and Criiignet' ako employed chlorophyl. 
H. VogeP employed alcoholic solution'^ of rosanilin, aldehyde 
green or naphthalin red. F. Mallmaim and C vSeolik/ and J. 
Kder^ used a silver eoside seiisiti/er, while A. v. HnhP list'd 
unwashed zinc bromide emuKion with eosin, neutralizing excess 
of acid by sodium salicylate. Jonas' followed the ideas of the 
latter. 

The most extended research on orthot'hroinatic emulsion is 
probably that of A. v. llubl,'^ who used both a pure bromide and a 
bromochloride emulsion- the latter being the belter, and was 
sensitized with chlorophyl or evanin, in cfaijunction with narco 
tine. He worked out the* detaib of commercial silver eoside 
production, which were im])ro\ed upon bv J. I{der.‘' vStenger 
and H. Ilcller'*^ carried out valuable researches on the relative 
sensitiveness of various compounds including tetrabrom tluores 
cein, diiodo-, dichlor-, teiraiododichlor-, tetrabromdichlor , lluoies 
cein, and tetrabromfluorescein ethyl ester. I 'ranine \ (tribrom 
mononitrofluorescein), and tetrabromdinitrofluorescein showed 
no sensitizing action. He aKo investigated and published the 
detailed action of evanin, diethylcyanin, dimethyhjuinolin eth\l.ite, 
pinaverdol, ethyl red, piiiachrom, isocol, pinacyaiH>l of the ('vanin 
and isocyanin group, as well as congored," glycin corinth,'“ gl\cin 


]-dvr \hindh yhoiAm.2,4VA,l\\><-, iMT.y «, ia:{r, Cf H Wall, Phot 

b ZciiRer’s “Mctcorologic (Ur Sonne,” IHH.'), Phot Wck'Ii 18H<», .ItO, 
Jahr. Phot. 1888, 2, 407. 

2. Compt. rend. 100, 430. Phot WckIi IHhO, doo 
Handb. Speklroskopie, 1908, 4, .30 IhUr 2’ ‘IHl U. 

Ives. Phot. News, 1881. 28, 819, Phot W(K'h 18h/, 21; brit J. hot. 188), 
U 07)1 Jahr Phot. 1888 , 2, 407, Kder Handb Phot 1800,2.482 See also 
Wien Akad. Her. 1915, 12^, IPa, 10. Chein Zentr. 1910, 87, I, 888, L. A. 

^ ''Die Photographic tarbi^er ('.eKi-nstandt-;' 1885._^41 

4 Jahr. Phot 1889, 3, 407, Chcni Tech. Rep 188(, 26, II, ..10, •! hot. 
Times, 1888, 18, 20. 

5. Jahr. Phot 1889. 3, 120 

0. J’hot. Korr 1889,3, 407. , , iwn, ifi 

7 Phot Korr. 1891, 372, A mat Phot 1891, 14, 4(j. 1 hot J. 18.1 ,16, 
05 Phot. News, 1892, 36, 151; Jahr Phot. 1892, 6, 35, JUler Handb. Phot 
18^ 2, 418, 469, 476. Phot. Ann 1893. 115. 

8. "Die Collodium Kmulsion," 18<H. 

9. Phot. Korr. 1889, 108. • 

10 Brit T Phot. 1908, 55, 418. Zls Reprod. 1908, 9, No 7,8. Lompt. 
rend i9(^ liw; 30tb ZLs. wisi. Phot. 1908, 5, 372. Jahr. Phot 1909, 23, 

^^^11. Benzidinc-disazo di' 1 naphthylainine 4 sulfqpic acid • 

12 a-Naphthylglycin 1 naphthylaiuinc-4 sulfonic acid. 
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red,^ thiazol yellow,^ diraethylquinoline ethylate, and combina- 
tions of the above, in conjunction with silver salts. 

A. Newton and A. Bull’ in a research on sensitizers and 
color-sensitive plates, hav^ reported upon the manipulative 
details of the use of “Albert’s emulsion A sensitizer,” Brend’ Amour 
emulsion A sensitizer, Klinisch emulsion A sensitizer, and Pen- 
rose’s C sensitizer, giving valuable and workable formulae. 

E. Albert^ has patented a special method of making color 
sensitive plates, and likewise has A. v. Hiibl.’ About the tim^ 
the Farbwerke vorm.^ Meister, Lucius u. Brtining introduced 
isocyanin,® A. v. Hiibl recommended a, combination of pinaverdol, 
ethyl violet and collodion emulsion for panchromatizing emulsions, 
which has been extensively used. E. Albert’ introduced a new 
method of sensitizing two dye solutions— one for green sensi- 
tizing and the other for red, which was tested out and approved 
by E. Valenta.® The latter also tested other isocyanine dye- 
stuffs, particularly pinacyanol. 

J. Waterhouse,’ T. Baker, C. Bothamley,'^ F. Schanz,'* 
H. Klein, L. Schfimer,*® G. Minchin,*® L. du Hauron'® and others*’ 
have contributed to this phase of the subject, including investi- 
gation of ethyl violet,*’ diiodofiuorescein,*’ and the aurin-collodion 

1 . Benzi(iine-clisazo-of-naphthylglycin-l-naphthylaiTiine-4-sulfonic acid. 

2. Thiazol yellow G (Bayer), a diazo-amido compound of dehydro- 
thiotoluidine sulfonic acid. 

3. Phot. J. 1903, 43, 262; Jahi. Phot. 1903, 18, 388. 

4. D. R. P. 160666; abst, Jahr. Phot. 1906, 28, 510. 

6. Jahr. Phot. 1897, 11, 168. 

6. D. R. P. 154475, 190:i; abst. Jahr. Phot. 1904, U, 3, 390. 

7. Phot Korr. 1904, 125; Jahr. Phot. 1904, 18, 390. 

8. Phot. Korr. 1904, 126; Jahr. Phot. 1904. 18, 391. In this con- 
nection consult also Atel. d. Phot. 1906, 14; abst. Jahr. Phot. 1906, 20, 413. 

9. Brit. J. Phot. 1875, 22, 594. 

10. Phot. J. 1907, 47, 207. 

If. Phot. News, 1887, a, 8a5. 

12. Zts. wiss. Phot. 1918, 17, 261; abst. C. A. 1919, 13, 1679. Cf. 
C. A. 1918, 12. 2580. 

13. Brit. J. Phot. 1903, 50, 98. 

14. Phot, Korr. 1906, 41 342. 

15. Brit. J. Phot. 1880,27,454. 

16. Mon. Phot. 1878, 17, 137. 

17. See Phot. News, 1885, 20, 338; 1886, 80 , 677; 1893, 17, 90. Brit. 
J. Phot. 1877, 24, 334; 1905, 52, 566, 566; 1906, 1^ 147; 1909, S0» 557. Jahr. 
Phot 1893, 7, 403; 1894, 8, 390, 391, 406; 1895, 0, 250; 1908, 21 , 200. Phot. 
Annual, 1^, 218. 

18. Jahr. Phot 1908,20,511. 

19. Jahr. Phot. 1909. 23, 371; Brit. J. Phot. Suppl. 1907, 1, 88. 
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of Meydenbauer/ the latter having been extensively used. 

In connection with the al)ove, J. Eder* has laid down certain 
conditions for color sensitizing which have become generally 
accepted as correct, and among which may be mentioned : 

1. The dyes must stain the silver halide grain, and .vc preferU' 
bly direct or substantive colors.^ 

2. A dye sensitizes for those rays which the dyed silver halide 
absorbs, the maximum sensitiveness l)eing in about the same 
position as the maximum absori)tion of the dye, with a general 
shift towards the red, i. the maximum sensitiveness agrees 
with the maximum absorption of the silver halide. 

3. Dyes with narrow, intense absorption bands give corre- 
spondingly intense sensitizing bands, and conversely. 'I'he 
brilliancy of color of the dye has no special significance. 

4. Neither the fugitive character of the dye nor its fluorescence 
has any action on the color sensitizing properties.* 

The physics and mathematics of the above is a topic iK'yond 
the scope of this review.^ 

E. Vogel* examined the sensitizing action of fluorescent dyes 
and found that fluorescence and sensitization are not comple- 
mentary, although Stark’ considers the sensitizing as directly 
produced by the fluorescence of one dye molecule adherent to one 
silver hahde molecule, but E. Wall and Kayser* have shown the 
improbability of the above theory. With reference to the insta- 
bility of the dye, A. v. Hubl has shown^ that the first condition for 
efficiency is that it must in itself suffer decomposition by light 
(must be unstable) and that the silver bromide underg(K*s a change, 


1. Phot. News, 188^, S3, 356. , , , , 

2. Handb. Phot. 1905, }, 105; Beitrage z. Photochem u. Spiktral- 
analyse, 1904, S, 1. 

3. E. WaU, Brit. J. Phot. 1907, 54, 365, 386, 406, 464. . 

4. See Eder Handb. Phot. 1895, S, 189; 1903, S, 128. Jahr. Phot. 
1894, 8, 149. Luppo-Cramer. Wiss. Arijcit. Phot. 1902, 65. Kiescr, Ikilragc 
z. Chera. ppt. SensibUisation v, Silbersalzen, Freiburg, UKM Giinthcr, 
Phot. Chron. 1905, No. 57 and 59. Wentzel, Beitrige zur optischen >Sciisj- 
bilisation dcr Chloralbergelatine, 1908. Jahr. I^ot. 1903, 17, 128. 

5. Lflppo-Cramer, Jahr. Phot. 1908, 31, 57. Regarding the validity 
of Kundt*s law see S^hard, Photo-Chemiitry, 1914, 151. 

6. Wied. Ann. Phyi. 1891, 41, 449, 472. Kayscr’s Handb. hi>ektro- 

skopie, 1 ^ 3 ^ j pj|<|^907, 54,*Suppl. 1, 44. 

• 8. See Handb. Spektiikoplt, 1908, 4, , 

9. “Die CoUodinm-EmuWoa,” 1894, 70. Kkw, "Collodidi EmuF 
•ion,” 1906, 19. 
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not only under the blue, but also under the less refrangible rays. 

The preponderance of evidence, however, appears to be 
against v. Hiibl and in favor of J. Eder. ‘ Bothamly,^ J. Eder,® and 
Mees and Sheppard^ have gone into this subject thoroughly, v. 
Hiibl rightly points out'* that silver halides exhibit a marked 
(lilTcrence in their behavior to sensitizers, J. Eder® being the first 
to demonstrate ^the favorable action of silver chloride. The 
question of suitability of a particular dyestuff for this purpose can 
only be determined by practical trial. ^ 

Of the older dyestuffs, the bluish cosine (dibromdinitro- 
fluorcscein), cyanine (chinoline blue or (iuinoline blue, iodoamyl- 
cyaninc),*’ are, perhaps, the more valuable. Other dyestuffs 
which have been favorably used for this purpose include Canary II, 
Diamond black PV,® ethyl violet (hexaethyl-/?-rosaniline),'*’ 
quinoline red,'^ and the newer isocyanine dyes,^- which include 
ethyl red, pinaverdol, orthochrome T, ])iniichrome, pinacyanol, 
homocol, isocol, dicyanin and pinaehrome violet. 

Li^ht Filters or Color Screens , Collodion has been exten- 

1. Sc'c Translation of Kclcr’s treatise on “the Chemical lilTcct of 
Speetrum,” Phot. J. lHHl-1882; published as a book, 1X88 .Sec also K. 
Wall. Brit. J. Phot. 1007, 54 , 407. 

2. Brit. J. Phot. 189,'), 42 , 727; Jahr. Phot 1890, 10 , 107. Beitr.iKe 
z. PhotcK'hetn. n Spcktralanalyse, 1904, 3, 100, Brit. Assck'. Rep 1895, 00, 
Cheni. News, 1895, 72 , 187. Phot. Annual, 1890, 108 

3. Beitrage /.. Photochein. u. Spektralanulyse, 1900, 3 , 100 

4 Phot. J. 1900,53, 129. 

5 “Die Collodium-limulsion,” 1894, 7.'1. 

0 Phot. Korr. 1.884, 148. 

7. In this connection refer to H. Vogel, "Die Photographic farbiger 
Ciegeiistande,” 1885, 10. J. luler, Phot. Korr. 18K1, 148 Beitragc z. 
Photochein. u Spcktralanalyse, 1904, 3 , 01. 

8. »Scc J. Ivdcr, Phot. Korr. 1891, 313. Koenig, Jahr Phot 1903, 17 , 

9. 

9. See Klein, “Collodion Emulsion,” 19P5, 25. 

10. Valeuta, Phot. Korr. 1901, 37. 

1*1. See H. Vogel. D. R. P. 39772, 1886 

12. Miethe and Traube, D. R. P. 142920; U. S. P. 724311. See also 
D. R. P. 158080, 179049, 170048, 15.8078; U. S. P. 752323. D R. P. 170049, 
218904, 24317, 176159, 172118, 175084, 178688, 189942, 1.5.5541_. 154448. 
vScc also Harrison and Bottomley, J. Soc. Dyers Col. 1917, 33 , 179; Color 
Trade J. 1918, 2 , 229. Adams and Wise, U. S. P. 1338349, 1338346. Pope 
and Mills, Phot. J. 1920, 60 , 183. Koenig, Photochemie, 1906, 320; Phot. 
Korr. 1903, 479; Jahr. Phot. 1903, 17 , 10, 306, 438, 440; 1904, 18 . A. Newton 
and A. Bull, Phot J. 1904, 45, 15. Klein, Collodion Emulsion, 1905, 24. 

is. For general data see Brit. J. Phot. 1871, IS, 306; 1899, 48, 198; 
1904,51, 391. Phot. News, 1887, 31 , 97; 1890, 34 , 271. Jahr. Phot. 1893, 
7 , 405; 1895, 9 , 3.59; 1898, 12 , 346. Photography, 1890, 2 , 522, 650; 1903, 
15 , 89. Wilson’s Photi Mosaics, 1896, 105. Phot. Record, 1891--1894, 2 , 
210. W. Abney, Phot. Annual, 1889, 378. 
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sively used in tlie production of yellow lillers, i. e., filters to cut 
out the violet and ultraviolet rays. In general a plain collodion 
is employed in which certain yellow dyestuffs are dissolved, 
curcuma and curcumin,^ chrysoidin,- aurine/’’ aniline yellow, 
naphthol yellow, brilliant yellow, multiple yellow,* Brazil wood,'’ 
saffron and safflower,® and aurantia^ having been used, although, 
in respect to the latter, acridine yellow or tartnuine have been 
found more satisfactory. 

In the ray fdter of \V. Aailaiul,’* colored celluloid substances 
are dissolved in glycerol .ind imbedded in a vessel with parallel 
walls. The L. Geisler reflecting color Tdter for photogra))hic 
polychrome cameras,^ consists of a thin collodion membrane. 
R. Artlett'® employs two glass discs coated with colored colloditm. 
T. Willsie,'' G. Scllc,'“ and Iv Oeser’’’ have patented collodion filters 
for this purpose 

Color Photography.’* It was in 1 sill that the first suggestion 
as to the production of photographic pictures in the ('olors of 
nature was made by J. Maxwell,’® while four years later, 11. Colleri 

t W. Elliot, Brit. J. Phot. 18(;r», 13. r>\2 

2 C. Bardy, Phot. News, 1877, 21, 302 J PMri .ual Toth, Phot, 

News, 1879, 23, 344. See also Phot News, 189'J, 43, 340. 

3. A. Brown, Phot. New.s, 1881, 25, 307. 

4. J. Baldock, Brit. J. Phot 18W, 46, 87. 

F). M. Haugk, Phot. News, 1870, 14, 380 

0. Phot. News, 1801, 5, 208. 

7. See Phot. News; 1890, 34, .038, 1897, 41, 201; 1900, 44, 271, 1901, 
45, 494 ; 1905, 49, 09 

8. I). R. P. 144001; ahst. Wag. Jahr. lOfll, 49, II, rri7. 

9. I). R. P. 240939, 1910; abst. C. A. 1912, 6 , 258:1. 

10. Iv. P. 27373, 1898. 

11 U. S. P. 727524, 19a3. 

12 D. R. P. 124024. Iv. P. 12515, 1899. 

13 D. R. P. 2093t>^. For a discussion of collodion safe lights for dark- 

room illumination sec Brit. L Phot 1911, 58, 474, (>28. 

14. In this connection ihe following references may alst) prove of in- 

terest • D. Barbieri, Brit. J. Phot. 1900, 47, 474. J. Husiiik, Phot .News, 
1878, 22, 148. H. Gunther, Phot. News, 1890, 34, 3.57. M. Geymet, Phot. 
News, 1874, 18, 571, 581. F. Holliiig.sworlh, Photography, 190.3, 15, 105. 
A HubP Brit. J, Phot. 1897, 44, 293 A. Newton, Brit. J. Phot. 1908, 55, 
257. A. Strcisslcr, Phot. Rundschau, 25, 1.56. J. Sawyer, Phot. News, 1883, 
27, 349. T vSims, Phot, News. 1870, 20, 291. E. Valenta, Chem. Ztg. 
1910, 34, 713, 722; 1911, 35, 941 ; abst. C. A. 1911, 5, .3543. H. Vogel, Phot. 
News, 1877, 21, 58.5. V. Vaucainps. Brit. J. Phot. 1897, 44, 712. (). Witt, 
D. R P. Anm. W. 14564, 1893. Anon., Phot. News, 1878, 22, 116, 1894, 38, 
248; 1906, 50, 976, 1020, 1040. Brit. J, Phot 1868, 15, 467; 1873, 20, .587; 
1897, 44, 310; 1898, 45, 133; 1909, 56, 7. • 

15. Proc. Roy. Soc. 1859-1860, 10, 404, 484; Phil. Trans. I860, .57; 

Brit J. Phot. 1861, 8, 272; Phot. News, 1861, 5, 37!i. • 
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suggested the use of three positives in red, yellow and blue, super- 
imposed on paper. Baron RonsonneP also attempted to produce 
three colors in a somewhat similar manner. ly. Ducos du Hauron* 
obtained patents for a thre^-color system, and C. Cros* deposited 
in 1877 a sealed communication as to the details of his process, 
but it was not until 1873 that H. Vogel discovered the principle 
of orthochromatizing emulsions, that serious advancement was 
made. 

Screen Plates. In the preparation of polychromatic grain 
screen plates, and C. Brasseur^ sprinkles minute grains stained with 
the fundamental colors on an adhesive surface. Akt. Ges. f. 
Anilin-Fabrikation spray colored solutions,^ while W. Aarland® 
mixes colored celluloid substances. J. Bamber^ colors grain 
of sandarac; A. Baumgartner*^ applies the colors alternately to the 
celluloid matrix; while Gebriider Baldauf,® R. Berthon and J. 
Gambs,^® and C. Brasseur*^ weld alternate colorless and colored 
layers together by means of a solvent. J. Christensen dyes 
shellac separately with the primary colors and applies; E. Caille,^* 
E. Clifton and A. Wells,*^ and B. Cooper**' contributed. 

L. Dufay*® makes homogeneous polychrome screens for color 

1. Phot. Korr. 1860, 1!)9, m 

2. F, P. a306l, 1868. Iv. P. 2793. 1876. 

3. Hull. Soc. Franc. Phot. 1869, 177; Brit J. Phot. 1879, 2$, 136. 

4. D. R. P. 219663, 219977; abst. Wag. Jahr. 1910, 56, II, 534. 

5. D.R. P.261341, 1911; abst. C. A. 1913,7,3727. R. P. 9167, 1912; 
abst. C. A. 1913, 7, 3722. 

6. D. R. P. 144661 ; abst.'Wag. Jahr. 1963, 49, II, 547. 

7. R. P. 3252, 1908; 11147, 1909; 15755, 1911; abst. J. S. C. I. 1908, 
27, 1132; 1909. 28, 1064; 1912, 31, 844; C. A. 1913, 7, 30; Brit. J. Phot. 1909, 
56, 730. 

8. R. P. 22138, 1895; abst. Brit. J. Phot. Suppl, 1907, 1, 32. 

9. D. R. P. 120870, 1900; abst. Wag. Jahr. ISOl, 47, II, 610. 

10. R. P. 20834, 1906; abst. Brit. J. Phot. 1907, 54, 603. R. P. 10611, 
1909. Sec Phot. Ind. 1910, 337. 

11. U. S. P 974464. R. P. 21210, 1904. R. P. 18750, 1908; abst. 
J. S. C. I. 1909, 28, 259; Brit. J. Phot. 1909, 50, 145. R. V. 20909, 1908; 
28(J3I. 1913; abst. J. vS. C. I. 1915, 34, 303; Ann. Rep. Soc. Chem Ind. 1916, 

I, 365. D. R. P. 219663; abst. Wag. Jahr. 1910, 56, II, 534. 

12. R. P. 20971, 1908; abst. Brit. J. Phot. 1909, 56, 209. R. P. 7480, 
1912. R. P. 25419, 1913; abst. J. S. C I. 1913, 32, 1226. R. P. 13260, 
1914; 25419, 1913; abst. C. A. 1915, S, 1282. 

13. F. P. 445787, 1912 and addn. dated July 6, 1912 thereto; abst. 

J. S. C. I. 1912, SI, 1202; 1913, 32, 103:1. 

14. R. P. 23615, 1907; 23273, 1908. 

15. R. P. 22190, 1906; abst. Brit. J. Phot. 1907, 54. 677. 

16. U. S. P. 1003720, 1911; abst. J. S. C. I. 1911, lO, 1232; C. A. 1911, 
5, 3768. % P. 18744, 1908; 15027, 27708, 1912. F. P. 442881, 1911 and 
addn. dated Dec. 2, 1911 thereto; abst. J. S. C. I. 1912, 31, 1008; 1913, 12, 
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photography by covering in lines of greasy substance the surface* 
of a layer of transparent material so as to leave free the surface 
to receive the first tint, coloring this portion, covering tlie whole 
with a varnish having a resinous base which only adheres to the 
colored part so as to protect if from sul)se(juent coloration. "I'lien 
making a second similar application of greasy material in lines 
crossing the lines of the first application, and thus continuing 
with the application of the third color. The ‘Dufay pnK'csses 
contain many elements of novelty and merit. The Deutsche 
Raster Ges.,^ 0. and H. Dawson,^ and 1‘. Dyer,* have also been 
granted patent protection. • 

The G. Kastman filni^ Anbodies in a single stnicturo a trans- 
parent support having minute differently colored transparent 
areas, a sensitized emulsion, and a uniformly stained transparent 
coating constituting a ray filter, which is located in front of the 
colored areas during exposure. C. Finlay and h\ Fifield,® ha\c 
also described color screen plates. F. Fritz^ proiluces line screens 
from colored fabrics of colored artificial fibers which soften on 
heating, as celluloid. A. (jranger” has detailed a useful summary 
of the art, including the manipulation of aut(K'hrome and omni 
color plates.’ The color-carrier of I. Kitsee,‘"and the celluloid 
color screen of R. Liesegang” deserve mention. The so called 
“auto-chrome” process of A. and L. Lumiere,*^ comprizes the use 

451. Swiss P. 43193, 1908. For a review of the relative merits of the Dufay 
dioptichrome screen color plate see F. bitnmer, Phot. Kundsehau, 24, 105, 
Wiener Mitth. IS, 178. R. Guilleminot and li HoespfliiK, Hull S<k. Franc 
Phot. 2S, 329. H. Hinterberger, Wiener Mitth. 14, .583, abst. C. A 1910, 
4, 870. Brit. J. Phot. 1908, », Suppl. 40. See also 1*. DoKilbert, Hrit J. 
Phot. 1911, 58, Suppl. 4. 

1. E. P. 26911, 1909. D. R. P. 181^3 1. 189020, 190.500 Swiss P. 
42903. 1908. 

2. E. P. 6903. 1913; abs4. C. A. 1914, 8 , 2f)86; J S. C I. 1913, 32, 990 

3. U. S. P. 947966, 1910; abst. C. A. 1910, 4, 1137. 

4. U. S. P. 1028337, 1912; abst. C. A. 1912, 8 , 2.582. 

6. E. P. 19662, 1906; abst. Brit. J. Phot. 1907, 54, 737. 

6. U. vS. P. 990247, 1911; abst. C. A. 1911, 5, 2224. 

7. ». R. P. 218324, 1908; 223819; alwt. J. S. C. I. 1910, 25, 977. D. 
R. P. 227130, 1908; abst. J. S. C. I. 1910, 25, 1410. D. R. P. 231070, 1910; 
abst. Wag. Jahr. 1911, 57, II, 610; Zts. ang. Chem. 1911, 24, 659; C. A. 1912, 
8 , 1717. 

a Mon. Sci. 1909, 71, 361. 

9. For “Omnicolor*’ plates sec M. Jougla, Bull. Soc. Franc. Phot. 
25, 199. F. Linuner, Phot. Rundschau, 21, 120; Phot. Chron. 18, 227. 

10. U. S. P. 1221467, 1917. 

11. D. R. P. April 6, 1899. « 

12. U. S. P. 822532, 1906 ; 877361, 1908. E. F. 7188, 1896. E. P. 
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of stained starch granules, or similar spherical particles. 

R. Krayn made several disclosures of real merit in the evolu- 
tion of his celluloid screen.^ He produced colored photographic 
screens, prepared by build^g up the layers with thin transparent 
celluloid sheets colored and cemented together with a uniform 
seijiiencc of colors until the required thickness is obtained for 
cutting transverse sections. A. Lederer used water soluble dyes 
not soluble in alcohol; while F. Lehner- and A. behner,*’ working 
indej)endently, also specified special dyestuffs adapted to this 
])nrpose. The II. llambliiF and C. Hollbonr’ processes are 
similar. 

L. dll 1 lauron and R. de. Bercegol,® and J. McDonough^ evolved 
a light filter of movable transparent celluloid plates which can 
completely close the aperture of the lens hood or diaphragm, 
or can allow some unfiltercd light to pass. F. Ijmmer described* 
and the Miley Color Photograph Co.® prepared separate pigment 
photographs on bichromated gelatin films having inert red, 
yellow and blue pigments respectively which have a color value 
of substantially that of the primary color it represents. The A. 


2’JOSS. 11)04: 1'. P. 33im, loot; al)st. J. S. C. 1. 1005, 24, 104, 249. F. P. 
3.5000>1, 190^1. Coinpt. rend. POOt, 138, 1337. Hull. vSoc. Prune. Phot. 
1901, (2), 17, 411. 

1. U. vS. P, 72K24.5, 1903; 10.5.5189, 1913. U P. 13093, 1902; ahst. 
J, S. C I. 1903, 22, 923. ]<. P. 19202, 1905; 19.38, 1906; ahst. Brit. J. Phot. 
'19(H), 53, .534. p. P. .58, 49.5, 1907 ; 2213, 1908; 18.5.5,3, 26911, 1909; 22938, 
1913; ahst. J. vS C. I. 1914, 33, 1116. F. P. 357896 and additions 6.5;i4, 
6.5,36 thereto. 1). R. P, 167232, 167613, 1.S84.51, 190560. Belg. P. 19,3681, 
193682, 1936.8:1, 1906 ; 21.s:i‘i3, 1900 For discussion of these patents see 
also Brit J. Phot. 1908, 55, Snppl. 23. H. Quentin, Bull. Soc. Franc. Phot. 
(3), 2, 293; ahst. C, A. 1911, 5, .3766. Valenta, Brit. J. Phot Suppk 
1911, 58, 30 C. Brener, Kunst. 1911, 1, 229. Scheffer, Brit. J. Phot 
Snppl 1910,57,89. 

2. M P. 7269, 1908; ahst J, vS. C. I. 1909, 28, 109; Brit. J. Phot. 1909, 
56, 49. 

■•3. U. S. P. 1113359. U. vS. P. 112.540, 112541; abst C. A. 1914, 8 , 


376.3. 

4. 1-: P. 6279. 1011; abst. Brit. J. Phot. 1912, 59, 2(M. 

5 1). R. P. 247722, 1909; abst. C. A. 1912, 6 , 2583; Zts. eng. Chem. 

1912, 25, 1741. 

6. V. vS P 99540.5, 1005644, 1911. K. P. 194, 1907; abst. Brit. J. 
Phot. 1907, 54, 696. See also Brit. J. Phot. Snppl. 1907, 1, 13. 

7. U S. P. 4711.86, 1892. vSee also E. P. 13895, 1896. 

8. 'fhis writer has reviewed most of the processes described therein; 
Phot. Rundschau, 23, 297 ; 24, 143; Phot. Korr. 48, 373; Phot. Chron, 17, 
541; Zts. ang. Chem. 1909, 22, 14. 

9. ,F. P. 324813, 1902; E. P. 17485, 1902; abst. J. S. C. I. 1902, 21, 
1411 ; \m, 22, 649. 'll. S. P. 711875, 1902. 
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Pierman multicolor screen’ is comjwsed oi colored strands \\o\eii 
together in a regular pattern and einhedded in a lliiii, tiaiispaunt, 
flexible ribbon by soaking the screen in a collodion sulntion 11. 
Palmer^ mechanically prints the coloj-s in points nr s(|uaris hv 
successive impressions from a single block, so that no two sipiaies 
of any one color come next to each other The methods of f 
and Iv Rheinberg,'^ J. Key/ J. Rieder/' R. Ruth^’ k kaMiiond,^ 
and M. Ratignier and H. Pervilhac'* invohe similai ideas 

S. vSheppard'* forms dyed photographic ])lates in which the 
edge is fixed in a medium from which it will not run, the d\c 
being mixed with a iiitKX'eUulose sohition*in aiml acetate. In 
another method’*’ a glass ])late is supplied with a fdni of celluloid 
on which are ruled two sets of lines at right angles to each otlai 
in different colored inks. When these are dry, the film is stained 
w’ith a solution of the third dyestuff in a solvent of the ccllnlou! 
A. vSchwartz,” and especially A. l.iimiere’- d)e starch giannlcs 
which are interspersed in the correct ratio in the ('ollodion oi 
gelatin substance. 

J. Sezeepanik’^ employs a direct process in which plates with 
a mosaic-like colored layer are used. C. vSpath’^ inaiinfactnn s 

1. U. S. P. 1196718, 1916; ahst. J. S. C. I. 1916, 35, lO.!.') 

2. K. P. 17309, 1908; ahst. Brit. J Phot. 1909, 56, 6S9 li 1' li'.aM, 

1909; 8761, 1910; F. P. 431991, 1911; ahst. J. S. C. 1. 1911, 30, n2l, 11,0 

Iv P. 6279, 1911; ahst. J. 8. C. I. 1912, 31, 302. C. A. 1912, 6, 2:>,s2 

3. F.. P. 22938. 1913; abst. J. vS. C. 1. 1911, 33, 1 1 16. 

4. Belg. P. 206691, 1908. 

5. Phot Rundschau, 24, 151. (Description of the “Ask.in’’ pioossi 

6. K. P. 19564, 1910; abst. J. vS. C I. 191 1, 30, 650. 

7. Brit. J. Phot. 1908, 55, 97. 

8. F. P. 391785, 1907; abst. J. 8. C 1 1908, 27, 1178 

9. U. S. P. 1290794. 1919; abst C. A. 1919, 13, 818, J. 8. t' I iMl'i, 

3S, 200-A. ' 

10. Soc. Anon, dcs Plaques, Pelhculcs, et Paj)iers PhotoKiapliuiiK s .1 
Jougla, L. du Hauron and R. de Bercegol, F. P. .387828, 1967, ahst J S f 
1.1908,27,877. 

11. K. P. 28614, 1907; abst. Brit J. Phot. 1908, 55, 874. 

12. Soc. anon, des Plaques et Papiers Photographiqucs A. I.umitrc 
et ses Fils„E. P. 22988, 1904; abst. J. 8 C I. 1905, 24, 101 Iv I*. 2t»273. 
1909. F. P. 393296, 1907 ; 425586, 1910; abst. J. 8. C. I. 1909, 2$, 109 
D. R, P. 172851, 1904; abst. Cbem. Centr. 1900, 77, II, 1027. 

13. U. S. P. 1089602; abst. C. A. 1914, S, 1551. Iv. P. 6098, 1907, 
17065, 1908; abst Brit. J. Phot. 1908, 55, 873. Sec also F. Limincr, Brit. J. 
Phot Suppl. 1909, 3 , 49. 

14. U. S. P. 1069039; abst. J. 8. C. I. 1913, 32, 885; C. A. 1913, 7, 3086. 
U. S. P. 1081341; abst C. A. 1914, S, 470. Iv. P. 2.3138, 1910; abst. J. 8. 
C. I. 1911, 30, 109; Brit. J. Phot. 1911, 50, 30. F. P, 421 1 19. 1910. Swiss 
P. 46193, 1909. D. R. P. 239480, abst Wag. Jahr. 14111. 57, 11,^11, Zls 
ang. Chem. 1911, 24, 2178; C. A. 1912, 0, 2042. 



2880 


TKCHNOIOGY 01^ CEUUIOSS BSTSRS 


color screens on celluloid films with a resist, acting on the unpro- 
tected portion with acetone and alcohol, and then with a dye 
solution containing a colloid. J. Smith, ^ E. Eonger-Shepherd,* 
M. Ungerer,* and 0. Witt^ have made suggestions. The Vere- 
inigte Kunstseidefabriken'^ as well as G. Whitfield,* E. WalF 
and M. Wieland* have approached the subject from new angles. 
The Warner- Powrie® process and the writings of E. Stenger,*® 
J. Stark, Pooth^^andW. Scheffer^* mark distinct efforts in ad- 
vancement. 

Color Cinmiatography. The principles of color photography 
as previously touched upon have been carried a step further in 
endeavors to produce continuous photographic films in natural 
colors. The details of this complex subject are to be found in 
the patents and writings of P. Ulysse,** the phototypoglyphie of 
Societe Soliier et Cie,** K. J. Wall,^* A. Hemandez-Mejia,*^ C. 
Christensen,’* J. Thornton,’® J. Campbell and T. Thompson,*® 

1. K. r. 10040, 1004; 120717, 1017; abst. J. S. C. I. 1919, 38, BOO-A; 
C. A. 1010, 13, 2818. 

2 Iv . V. 20.384, 1907; abst. Brit. J. Phot. 1908, S5, 469. 

3. !<:. P. 17979, 1913; abst. J. S. C. I. 1914, M, 916. 

4. D. R. P. Anm. W.-14564. 

6. K. P. 7739, 21839, 21840, 1908; abst. J. vS C. I. 1909, 28, 627; Brit. 
J. Phot. 1909, 56, 146, 426. F. P. 380134; 395164, 1908; abst. T. vS. C. I. 
1909, 28, 329. D. R. P. 197749; 218298; abst. Wag. Jahr. 1910, 56, II, 532. 

6. E. P. 9044, 9693, 1908; abst. Brit. J. Phot. 1909, 56, 426. 

7. E. P. 1372, 1008; abst. Brit. J. Phot. 1908, 55, 103. 

8. E. P. 137502, 1919; abst. J. S. C. I. 1920, 39, 248-A; C. A. 1920, 14, 

1268. 

9. For a description of this process see E. Grills, Brit. J. Phot. 1907, 
54, 763. A. Newton, Brit. J. Phot. 1907, 54, 730. E. Wall, Brit. J. Phot. 
1907, 54, 707. 

10. Atelier Phot. 18, 97, 107, 122; abst. C. A. 1912, 6, 459. 

11. Physik. Zts. 1907, 8, 81 ; Brit. J. Phot. Suppl. 1907, 54, 46. 

12. Tcchnik u. Ind. 1919, 143; abst. C. A;, 1920, U, 1644. 

13. Bull. Soc. Franc. Phot. (3), 1, 70; Brit. J. Phot. Suppl. 1910, 57, 
89;&bst. C. A. 1010,4,1851. 

14. D. R. P. 259136, 1910; abst. C. A. 1913, 7, 3087. 

15. D. R. P. 237601, 1909; abst. C. A. 1912, 6 , 1890. 

16. E. P. 23551, 1911 ; abst. Brit. J. Phot. 1912, 59, 904. 

17. Brit. J. Phot. 1912, 59, 806. 

18. E. P. 2218, 1912; abst. Brit. J. Phot 1912, 59, 780. 

19. U. S. P.1281714; abst. C. A. 1919,13,99. E. P. 3386, 29112, 1912. 
F. P. 469122, 469123, 459124, 1913. 

20. E. P. 23386. 1911; abst. J. S. C. I. 1912, 31, 268. E. P. 21261. 
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L. Herzberg,' J. Szczepanik,* vSaiinders and Wellesley,* P. Bri'w- * 
ster,^ W. Featherstone,* J. Lasky* and R. Berthon.’ 

Subtractive Films or transferences with color films one on lop 
of the other, the so-called newer photographic transfer processes, 
is a broad subject with many angles ^nd difficult of abstraction 
without embodying details, for many processes imjKTcx'ptibly 
blend into others with the exception of apparently unimjH>rtant 
methods of manipulation. The subject in general will be found 
unfolded in the communications and patented pnxvsses of A. (i. 
f. Anilinfabrikation,* P. Brew'ster,® R. Berthou/'* C. Brasseur," 
A. Braham,'* H. Bonneville, -‘G. Bauge, A. liumez and A. vSeauve,’^ 
R. Bradshaw and J. Lycll,<* J. Camplxil and T. Thompson,'* 
Chem. Fabrik auf Actien vonn. Iv. Schering,'^ C. Courmont,'* J. 
Crabtree,’" J.Capstaff,'^°J.T.Clarkc,*‘ K. Clarke,"'’ J. Christensen,"* 
E. Clifton,"* E. Donisthorpe,"*C. Dicker,"* A. Davies,"" b. Errera,"* 

1. K. P. 14133, 1912. 

2. U. S. P. 10890)02; abst. C. A. 1014, 8 , If).")!. See iiIm) ]{ V 7729. 
1899; abst. Brit. J. Phot. 1900, 47 , 32H 

3. E. P. Appl. 4053, 1919; abst. J S C 1. 1919, 38 , 102 A. 

4. IJ.S.P. 114590)8: abst. C. A 1915,9,2.355 

5. K. P. 18352,191 1; abst. Brit. J, Phot 1912,59,7.33 

0. E. P. 126745, 1917; abst J vS C I. 1919. 38 , 479-A. 

7. K.tP 10611, 1909; abst. J.S. 0.1.1910,29,720 

8. E. P. 925. 1904; F. P. 36.5314, 1906. In this conneclion see also 
Brit. J. Phot. 1899, 48 , 471, 540; 1900, 47 , 572; vSuppl 5. 1902, 49 , 52. 1908, 
55 , Suppl. 12, 20. Phot. News, 1907, 51 , 505 A Oraby, Bull Sex-. 1‘raiie 
Phot. 1896, (2), 12 , 481. L. du Hauron, Bull Soc Franc Phot 1896, (2), 12 , 
473. J, S. C. I. 1902, 49 , 52. 

9. U. S. P. 1308538; abst. C. A 1919, 13 , 2106. U. S P. 1145968, 
1915: abst. C. A. 1915, 9 , 2355. 

10. E. P. 10611, 1909; abst. J. S. C. I. 1910, 29, 720 

11. E. P. 21210, 1904; abst. J. S. 0. 1. 1905, 24 , 1190 
•12. Brit. J. Phot. 1906, 53 , 660. 

13. E. P. 5522, 1881. 

14. E. P. 20261, 1911; abst. Brit. J. Phot. 1912, 59, 979. 

16. U. S. P. 1139633; abit. C. A. 1915, 9 , 1723. 

16. E. P. 7477. 1912. 

17. E. P. 22725, 1905; abst. J. S. C. I. 1906, 25 , 1067. F. P. 3fWn4, 
1906; abst. J. S. C. I. 1906, 25 , 9.53. 

18. E. P. 16201, 1911; abst. J. S. C. I. 1912, 31, 844. 

19. V. S. P. 1305962; abst. C. A. 1919, 13 , 2166. 

20. U. S. P. 1303635, 1919; abst. J. S. C. I. 1919, 38 , 513-A. 

21. E. P. 10961, 1904; abst. Brit. J. Phot. 1905, 52 , 335. 

22. E. P. 9184, 1902; abst. J. S. C. I. 1903, 22 , 51 1. 

23. F. P. 481149, 1916; abst. J. S. C. I. 1917, 38 , 164. E. P. 25419, 
1913. 

24. U. S. P. 923019. 1909; !{. P. 23615, 1907; abst. Brit. J. Phot. 1909, 
58 , 163. 

26. E. P. 5641, 1908; abst. J. S. C. I. 1909, 28 , 491 ; Brit. J. Phot. 1909, 
58 , 310. * ^ 
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•J. Eder/ F. Fritz,* W. Fox, W. Hickey and Kinemacolour Co.,* 
L. Garchey,^ E. Grills,® A. Gurtner,® F. Ives,^ The Hess-Ives Co.,* 

H. Jorelle,® F. Kent,*® A. and L. Eumi^re,** Miley Colour Photo- 
graph Co.,** T. Middleton, F.Kent and W. Ferguson,** V.Mathieu,*^ 
S. Manners,*®]. Rieder,*«G.‘vSelle,*^ J. H. Smith,** J. H. Smith and 
W. Merckens,*® L. Smith,*® E. Sanger-Shepherd and 0. Bartlett,** 

20. !•:. P. 17107, 1898; abst. J. S. C. I. 1899, 18, 732. 

27. Iv. P. 1874.1, 1906; abst. Brit. J. Phot. 1907. 54, 00:L 

28. !<:. P. 20660, 1898; abst. Brit. J. Phot. vSuppl. 1907. 1, 47. 

1. Phot. Korr. 1919. 56, 140; Chem. Zentr. 1919. 90, IV, 396; abst. 
J. S. C. I. 1919, 38, 878-A 

2. D. R. P. 218324; abst. Wag. Jahr. 1910, 56, II, 533. 

3. E. P. 8728. IQW, abst. J. S. C. I. 1914. 33, 1227. 

4. E. P. 19843. 1899; abst. Brit. J. PVot. Suppl. 1907. 1, 04. 

5. Brit. J. Phot. vSuppl. 1907, 1, 17. 

6. U.S.P.73(H54, 1903; abst. J.vS.C. 1. 1903.22,820. See also Phot. 
News, 1906, 50, 11. 

7. U. vS. P. 927244, 1909; 960939, 1910; 1145143; abst. C. A. 1915, 9, 
2355. U. S. P. 1170540; abst. J.S. C. I. 1916, 35, 386. U. S. P. 1173429; 
abst. J. S. C. I. 1910, 35, 490. U. S. P. 1240344; abst. C. A. 1917, 11, 3182. 
V. S. P. 1248804, 1917; abst. J. S. C. I. 1918. 37, 75-A. U. vS. P. 1300610, 
1919; E. P. 113017, 1918; abst. J. S. C. I. 1918, 37, 607-A; 1919, 38, 479-A 
U. S. P. 1300901; abst. J. vS. C. I. 1919, 13, 2166; J. S. C. I. 1919, 38, 002-A. 
!<:. P. 14243, 1909 ; 21410, 1910; 17799, 1913. E. P. 463737, 1913; E. P. 

I. 5823, 1013; abst. J. S. C. I. 1914, 33, 441; Ann. Rep. vSoc. Chem. Ind 1916, 

I, 307. vSee also Phot. News. 1900, 44, 764, 781, 795, 809, 842. Brit. J. 
Phot. 191 1. 58, vSuppl. 19. J. vS. C. 1. 1910, 29, 542. 

8. E. P. 113018, 1918; U. S. P. 1278067, 1918; abst. J. S.’ C. I. 1918, 
37, 784-A; 1919, 31 200-A. E. P. 119854, 1918; U. vS. P. 1278668, 1918; abst. 

J. S. C. I. 1918, 37, 784-A; 1919, 38, 554-A. E. P. 461078, 1913; abst. J. S. 

C. I. 1914, 33, 44. 

9. E. P. 460724. 1912; abst. Mon. Sci. 1914, 81, 130. 

10. E. P. 20555, 20556, 1912; abst. J. S. C. I. 1913, 32, 990. E. P. 
29010, 1912; abst. J. vS. C. 1. 1914, 33, 221. E. P. 12091, 1915. 

11. e:. P. 7188, 1895; abst. J. S. C. 1. 1895. M, 417; 1896, 15, 68, 214 

12. E. P. 17485, 1902; abst. Brit. J. Phot. 1907, 54, 80; J. S. C. 1. 1902, 
21, 1411. E. P. 324813, 1902; abst. J. S. C. I. 1903, 22, 049. 

13. Phot. J. 1919, 53, 42; abst. C. A. 1919. 13, 3094. 

14. E. P. 17758, 1894; abst. Brit. J. Phot. Suppl. 1907, 1, 16. 

15. E. P. 25646, 1910; abst. Brit. T. Phot. 1911, 58, 46. 

16. Phot. Rundschau, 23, 257; 24, 15!. (Described prints by the 
“Askau” proce.s.s ) 

17. E. P. 7164, 1895; abst. Brit. J. Suppl. 1907. 1, 24. E. P. 4290. 
1899; abst. Brit. J. Phot. Suppl. 1900, 47, 23; 1907, 54, 48. E. P. 12515, 
1899; abst. Brit. J. Phot. 1900, 47, 539. E. P. 12516, 12517, 1899. E. P. 
8498, 1903; abst. Brit. J. Phot. Suppl. 1907, 1, 88. Belg. P. 169728. 1903. 

D. R. P. 101132, 1895; abst. Chem. Centr. 1899, 70, 1, 911. D. R. P. 168124, 
1905; abst. Zts. ang. Chem. 1906, 19, 2003. Sw also Phot. News, 1898, 42, 
329. Swiss P. 27940, 1903. Brit. J. Phot. 1896, U, 6. 

18. U. S. P. 781469, 1905; 886883, 1908. E. P. 19940. 1904; abst. 
Brit. J. Phot. Suppl. 1907, 1, 96. Belg. P. 179515, 1904. Swiss P. 29446, 
33594, 35228. See also Phot. News, 1906, 50, 351. 

19. E.P.7217,‘l907,abst.J.S.C. I. 1907,20, 1109. Belg. P. 197512, 
1907. Swiss P. 40060, 1909. D. R. P. 223767; abst. Chem. Zentr. 1910, H, 
II, 527. See also J. H.'Smith and N. Stafford. D. R. P. 223195; abst. Chem. 
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H. Schmidt/ J. Thornton/ T. Truchelut and A. Rwhercau/. 
A. Tauleigne and E. Mazo/ M. Ungercr/ E. J. Wall/ W. WliiU'/ 
M. Wolff/ and G. Woodiwiss.'’ 

In the G. Lippmann process of interference lieli(K'hroniy''^ 
cellulose is dissolved in vSchweizers Solution, coaled on a glass 
plate, decolorized with HCl, sensitized with potassium bichromate 
and exposed in the usual way with the lilm in contact with mer 
cury until a faint brown image ap|x*ars. II. Ives used silvered 
celluloid to form the reflective backing instead of mercury in the 
above. He has also dcscrilxd an exhibition dilTraction-color 
photographic process “ Ctu.dsting of three* superjmsed or mixed 
images printed in fine diffra^ion lines in clear gelatin to represent 
the three primary colors and their combinations, the spacing of 
tlie lines being per inch, 2000 lines for the red, 2000 for the green 
and 2900 for the blue. A. Rerthon'* employs a diaphragm of 
strips of dyed gelatin inserted in the lens. J. Krachebourg'* 
and also E. BecqueroP^ have contrilmted to the development of 
Zcntr. 1910, 81, II, 42K 

20. U. R. P 100768; ahst. Wa^. Jahr 100.8, 54, II, l!»), Clu*m. ZtK 
Rep 1008, 32, 228 

21. K. P. 242:U, 1002, ahst. J S. C 1 \m. 22, IMS 

1. Blit. J. Phot 1006, 53, 460. 

2. K. P. lUm, 11346, 1006; ahst Brit J Phot 1007,54,430 I- P 

.338r), 1012. ■ 

3. K. P. 2,3826. 1800. J S. C I 1000, 19, 1108 

4. K. P. 27818, too*.! J. S. C I. 1011, 30, 447. 

5. K. P. 17070, 101.3, ahst C A. 101.'), 9, 274 

6. Brit. J. Phot. 1807, 44, 476, 10(K), 53, .W. 1007, 54, Suppl. 0; 190.8. 
55, Suppl. 28. Sec also H Vogfl, Phot News, 1801, 38, 713, in r(*i>ly to h' 
Wall, Phot. News, 1804, 38, 304. 

7. Iv. P. 824, 1804; abst Phot News, 1.804, 38, 207. 

8 E. P. .5522, 1881. 

9 K. P. 6692, 1907. 

10. Compt. rend. 140. 1.508 Por furlluT details sec Pilot News, 

1891. 35, 137, 140, 107; 189% 40, 790; 1897, 43, 291. I*. Pawcett, IMiot. 
News. 1900, a, 248, 206, 279. Phot. News, 1908. 53, 369. S(>e also Bnt. 
J. Phot. 1871, 18, 36:3; 1896, 44, 20. 1900, 47, 167. Por theories oudiKht 
explanatory of the nature of the colors produced in a Lippmann plate sec (). 

Wiener, Wied. Ann. Phys. 1887, 31, 629; 1890, 40, 203, 744. C. Wiener, 

Wied. Ann. Phys. 1892, 47, 638, 6.59. 

11. U. S. P. 817569, 1906. vSee also P. Ives, U. S P. 8.308.5.3, 1907; 
898369, 1908. 

12. Phot. Ind. 1910, 337. 

13. E. P. 2318, 1914; abst. C. A. 1916, 8, 2001. 

14. Phot. News, 1874, 18, 608. See P. Jourdain, Brit. J. Phot. 1900, 
47, 693. In the method of the Natural Color Pictures Co. (E. P. 143180; 
alwt. C. A. 1920, 14, 2765), the two negatives taken through two filters are 

* printed together in register on opposite sides of a transparent film, both 
sides being toned to a color corresponding to the col(^ filtered by*onc of the 
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Uhis branch of interference photometry within recent years. 

In the so-called bleach out process, embracing the methods 
of J. Eder,^ J. H. Smith, ^ R. Neuhauss,^ J. Szczepanik,* Farb- 
werke vorm. Meister, Lucius and Bruning,*^ W. Merckens* and 
H. Stobbe,’ it has been ffiund that the leucobases of brilliant 
green, malachite green, crystal violet, rhodamine B, 3B, and 6G, 
leucaniline and leuco blue are among the dyestuffs sensitive to 
their respective colors and may be used for actinometric purposes. 
In collodion they are more light sensitive than the dyes AgBr 
and AgCl films used in photometry, and also are sensitive to 
ultraviolet. It has been found in sensibilizing of the bleaching 
out colors in gelatin or collodion, tliat hiany ethereal oils, as pepper- 
mint oil, are suitable. 

Cinematography or the art of Moving Pictures, which at the 
present time stands second in magnitude as a commercial industry, 
and whose ramifications are daily becoming more complex and 
far-reaching, is traceable in embryonic form back to the first 
days of collodion photography. It is rather difficult to perceive 
the direct bearing of some of the earlier work in this field upon 
present-day practice, and the contributory causes of the phenome- 
nal expansion of this cellulose field of usefulness. 

Touching upon some of the salient points only, and that 
briefly in chronological order as best serving our purpose in this 


taking colors and subsequently the positive from the negative taken through 
the other filter is modified in color by a second toning bath applied only to 


this positive. 

1. Phot. Korr. 1920, 5S, 140; abst. C. A. 1920, 14, 1644. 

2, J. H. Smith and W. Mcrckens, U. S. P. 1013458, 1912. E. P. 
2461, 1907; abst. Brit. J. Phot. 1907, 54, 771. E. P. 7217, 1907; abst. J. 
S. C. I. 1907, 26, 1109. E. P. 5154, 1910. F. P.373906, 1907. Belg. P. 
179615, 1904; 197512, 1907. D. R. P. Anm. S-22257, 1906. vSee also J. 
H. Smith and N. Stafford, D. R. P. 223195, 1«08; abst. C. A. 1910, 4, 3045; 
Zts. ang. Chem. 1910, 2S, 1958; Chem. Zentr. 1910, 81, II, 428. 

6. Brit. J. Phot. Suppl. 1907, 1, 14. 

4. E. P.17065, 1908; abst. J.S.C. 1. 1908,27,1178. U. S. P. 821200, 

1906. 

5. E. P. 4994, 1904; abst. J. S. C. I. 19a5, 24, 151. See H. Vogel, 


Zts. prakt. Phot. 1880, 2, 54. 

6. Brit. J. Phot. 1909, 56, Suppl. 1. 

7. D. R. P. 209993, 1907; abst. C. A. 1909, J, 2095; Chem. Zentr. 
1909, 86 , I. 1839; Chem. Ztg. Rep. 1909, 38, 332; Wag. Jahr. 1909, 55, H, 
517; Brit. J. Phot. 1909, 56, Suppl. 66. See also Zts. ang. Chem. 1908, 21, 
388; Zts. Elektrochem. 1908, 18, 473, 482. Ann. 1908, 859, 1. For the 
preparation of the “fulgides” used in this process see Ber, 1904, 87, 2^, 
2240, 2666; 1905, 38, 3673, 3682, 3893, 3897, 4076, 4081, 4087; 1906, 89, 
292, 701. ‘ 
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historical sketch, and going back to the IS.')!) is:)!), we find 
the iodized collodion patent of J. Cutting dated July 4, mid 
the efforts of Mathis,* J. Spiller and W. Crookes,’ Woods, ^ Sehor,’ 
Hlasiwetz,* J. Montizon,’ Newton,*G. Shadbolt,® Crawford,’" Man 
sell,“ J. MayalV* Gaudin,” Rollason*^ Auer,’’ j. Schnauss,’® Geof- 
fray/* Blot,^* Llewelyn,’* Robiquet and Duboscq,*" Corbin/^’ Fes- 
teau,**and A. Parkes,** are the pioneers whose names stand out as 
being the forerunners and forefathers of this gigantic industry.’’* 
It is, of course, inconceivable that their intuition was so far-reaching 
and acute as to discern the potentialities of individually relatively 
unimportant researches, and it has beea only by the gradual 
building up and application of the increment of knowledge of 
those who have preceded- a combination of chemical manipula- 
tion, mathematical physics and an engineering skill of a high 
order — that the process of passing a succession of photographic 

1. U. S. P. 11213, 1854; abst. Rept Pat Inv 1855, 25, 373. bond J 
(N. S.) 1, 296; Poly. Centr. 1855, 21, 1)42 Iv. P. 1638, 1851; Dingl Polv 
1855, 138, 206. 

2. Poly. Centr. 1854, 20, 124 

3. Phil. Mag. 1854, 7, 349 ; 8, 111; Dingl. Poly 18.54, 132, 3l«), 133, 
287; Mech. Mag. Kl, 149; Poly. Centr. 1854, 20, 1330 See also Phil. Mug 
1856, U, 334; Dingl. Poly. 1856. 140, 352; Poly. Centr 18.56. 22, 1073 

4. PhU. Mag, 1854, 8, 24; Bibl. Univ. Suppl. 28, 3.57. Dingl Poly 
1854, 134, 126. Phil. Mag. 1855, 9, 398; Dingl. Poly. 1855, 138, 378. 

5. Dingl. Poly. 1854, 132, 435. 

6. Dingl. Poly. 1854, 133, 118; Poly. Centr. 1854, 20, 1269. 

7. Dingl. Poly. 1854, 133, 357; Poly. Centr. 185-1, 20, 126.3. 

8. Poly. Centr. 1854, 20, 1266, 1267. 

9. Dingl. Pdy. 1854, 133, 433; 1855, 138, m-, Poly. Centr. 185.5, 21, 
49, 174. 

10. Poly. Centr. 1855, 21, 175. 

11. Poly. Centr. 1855, 2L 630. 

12. Dingl. Poly. 1856, 137, 268; Poly. Centr. 18.55, 21, 1200. 

13. Dingl. Poly. 1856, 137, 462; Poly. Centr 18,50, 22, 506. 

14. bond. J. Arts, (N. S.) 3, 27; Mech. Mag. 84, 1,32. 

16. Dingl. Poly. 1856. UO, 194; Poly. Centr. 18.56, 22, 753. 

16. Dingl. Poly. 1856, 140, 45; Poly. Centr. 18.56, 22, 12.52. 

17. Poly. Centr. 1866, 22, 764. 

18. Pdy. Centr. 1866, 22, 874. 

19. Pdy. Centr. 1866,22,1148. 

20. \:ompt rend. 1866, 41, 1194; Dingl. Pdy. 1857, 143, 189; Pdy. 
Centr. 1867,21,468. 

21. F. P, 18016, 1867. 

22. Bull. Soc. Franc. Phot. 1866, 1, 129, 144. 

23. E. P. 1123, 1866. See Brit. Phot. 1881, 28, 678. 

24. See Pdy. Centr. 1854, 20, 943, 1086, 1261, 1321), 1449; 1855, 21, 
48, 174, 369, 632, 942, 1197; 1866, 22, 47, 175, 357; 1,8.57, 21, 1024, 1512. 
Rep. encycL de Phot, de la Btanch^re, 1863, X 187. Bull. Soc. Franc. Phot. 
1^,18,286. , • 
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• images before the eye with such rapidity as to convey the delusion 
of motion, has reached the present day state of perfection. 

In the decade 1800 -1809,' appeared the “pellicle Marion,” 
or “Marion's transparent tissue,”^ an endeavor to provide a light 
support for dry collodion rtegatives. C. vSilvy in 1807^ reported 
upon this film, which was a transfer process from collodion on 
glass to a transparent or translucent paper. G. Ray in bSOo* 
poured collodion on a glass plate and formed a fdm. Then 
gelatin was poured on, and finally paper. Although Ray was 
endeavoring to make a washable collar and cnlT, the germ of the 
photo-film idea was ^here. L. vSehrank'* Wothly,® Ryley and 
Parry,’ C. Sellers, T. Sutton and vS» Wort ley, '•* J. Schnauss,’® M. 
Gaudin," Garneri,'- IIislop,‘‘‘ Maldercn," A. Disderi,'® Sabatier,'* 
G. Simpson,” Jane, '^banjarrois,'‘'Testelin,*°Reynaud, ’'Bertrand, ** 
D. V. Monckhoven,’" Weiske,’’’ Reynolds,’® L. Klcffel,’® Vilette,” 

1. ProlniUly the first patent for iiioviiiK pictures was j;rante(l to L 
Ducos (hi Hauion on March 1, 1SG4, I*'. P. fiiOTG, who employed the term 
"cinematogruphie ” 

2. Prit. J. l‘hot l.S()2, 9, 308; 1800, 18, 1.).'). Phot. News, 18G8, 12, 
230 Pull. vSix:, Franc Pilot 1870, 18, .fi. Rep. eucycl Phot, de la 
Phiuchere, 1803, 3. Ill, (V, Palagny’s Tiaild* dc Phot par les ]’rocM{*s 
Pelhculaires, 1880, 1, 14. 

3. Pull vSoc. Franc. Phot. 1807, 13, 37. ' 

4. U. S P. 48230, 180") 

Phot. News, 1808, 12, 488. 

G. Compt rend. 1800, 51, .^58, Dingl. Poly. 1800, 158, 237, Poly. 
Ceiitr 1801,27,281. 

7. Dingl Poly. 1800,158,318, Polv. Centr. 1801, 27, 213 

8. Honi’s Phot. J 1801,18, 41 

0. Horn’s Phot J 1801.18,70,01 

10 Poly Centr. 1801, 27, lO.M. Dingl. Poly 1803, 187, 182, Poly. 

. Centr, I8t),3, 29, 1 18 

U. IIoui’s Phot. J 1802, 17, 3, 30, 34. 

12. Hotn’s Phot. J. 1802, 17, 02. 

13 Horn’s Phot. J. 1802,17,77). 

14. Horn’s Phot. J. 1802,17,03. 

10. Horn’s Phot. J. 1802,18,0. 

ft). Horn’s Phot. J. 1802, 18, 20, 00 

17. Hem’s Phot. J. K%2, 18, 28. 

18 Horn's Phot. J. 1802,18,30. 

10. Horn’s Phot. J. 1802, 18, 40 

20. Horn’s Phot. J. 1802, 18, iA, 02 

21. Horn’s Phot. J. 1802, IB, 04. 

22. Horn’s Phot. J 1802, 18, 00 

23. Wicck’s Gerwerliezlg. 1803, 307. 

24. Wieck’s Gcrwcrbeztg. 1804,310. 

25. Poly. Centf. 1805, 31, 330. 

20. Wieck’s Gcrwerlrcztg 1805, 122. 

27. M'ieck’s Genvcrbeztg. 1800, 47. 
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W England,’ J. Obernctter,- and H. Voigt’ have also contributed/ 
M. Risler^ sought to replace glass by mica, as being similarly 
transparent, less fragile and more manageable. 'I'lie pellicle of 
A. Martin*^ and the collodion i)ositive photographs of 1^ IVttitt^ 
are worthy of mention, • 

The ten years 1S70 ISTI) may be said to compri/.o the real 
formative period for the advent of cinematograidiic films as we 
understand them at present, the number of memoirs and patented 
])roccsses appearing, while not numerous, yet were important 
from the viewpoint of advances made in the succeeding decennial 
l)eriod. They included the contributions of Despaijuis,^ (1. 
Daw'son,’’ J. Ellcrbeck,'' J. I'errier,"' P. Ijesegang," Pumjdirey,'* 
Schippang & Wehenkel,'’ II. \'ogel," A. Worllev and \V. Wr 
non,''"' Sandtner’*’ and others.'’ 

Ivspecially noteworthy was the “sensitixe tissue” of I,. 
Warnerke."' Up to this time elTorts were being ei\ stalli/.ed 
towards replacing glass by a less fragile, lighter and more easily 
portable material, and Warnerke had met the reijuiieineiits of 
toughness and jiortability in a measure by placing a collodion 
strip on jijlass, still it was a roundabout jirocedure iinolving the 
transfer or removal of the collodion film from its original bed, 
either before or after exposure. Still it must be admitted that 

1. Phot. Mitth. 1S07, 4, '»!' 

2. Phot. Mitth. IX(I7, 4, 2ii() 

:i 1‘hot. Mitth 5, 2.S 

4, i{ p. 20M, iSf^j, !•’ p. r)0.');{7, 
lUill. Soe. Prune. Phot IXOS, 14, UU 
0. l\. P. 72. im. 

7. Pull Soc. Prune Phot 1X70, 1$, 0 

8. Prit. J. Phot. Ifcl70, 17, :.10 
0, Phot. News, 1877, 21, UO 

10. P. P. 120980, 1X79, •abst Pull Nx Pr.uie Phot 1x79. 12:). Mon, 
Sei. 1880. 22, 9.M. Iv. P ir>r)9, IXSl Prit. J Phot 1X.X0. 27, l.Vl. 

11. * Phot. News, 1877, 21, 4.V) • 

12. K. P. 1559. 1X81. ahst Prit I Phot 1.XX2, 29, 9, Pull, .Sw Prune, 
Phot. 1879, 12,5. 

13. *1). R. P 9890, 1879, ahst Chein. Centr IXXO, 51, ,500; W.in Julir. 
1880, 2$, 797. 

14. Per. 1871, 4, 827, Phot Mitth 1X94, 30, 11.3 

1,5. U P. 2347, 1804. >See als<j Prit. J I'hot 1X70, 17, ;i;j5, JX7I. 10, 
429, 572. 

10. I). R. P. 5988, 1879 

17. Sec Brit. J. Phot. 1X74 . 21, 1:12, 2X8, 1X77 . 24, .505, Phot News. 
1875.19,294; 1879.23,43. 

18. Phot. News, 1875, 19, 3t>3. 5,59. Hull. Soc. Praiic Phot 1875, 21, 

201. Brit J. Phot. 188t). 33, 213. 1905, 52, 484. * 
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this was a distinct and noteworthy advancement in the art. 

The ten-year period 1880-1889 may be truly said to be epoch- 
making in its importance. It was becoming pretty well recognized 
that collodion and hence photography had its limitations— which 
limitations were fast bein^ approached — unless some method 
was devized or process evolved whereby the cumbersome glass 
sheets could be superseded by a non-frangible and supple material. 
Among the advances contributory in a noteworthy manner, may 
be mentioned the publications of Alexandre,' J. Bonnaud,* J. 
Brown, ^ J. Carbutt,' de Chennevieres,^ F. Crane,* A. Chardon,^ 
M. David,® E. Ellis,* O Eastman.'* G. Eastman and W. Walker," 
F. Froedman,'^ E. Foxlee,'* J. Joumdad," P. Mortier,'* H. Man- 
field,'® A. Nowicki," E. Ferry,'® H. Palmer,'* A. Thiebaut,** J. 
Thornton," Fortier and David," B. Wollaston," and J. Williams." 

J. Waterhouse" described his amyl acetate-collodion photo- 


1 . F. P. 142567, 1881 ; abst. Mon. Sci. 1882, 24. 732. 

2. 1C. P. 4537. 1888; abst. Brit. J. Phot. 1889, 36, 166. 

3. K.P. 12521. 1887. 

4. Phot. News, 1888, 32, 737, 806; Brit. J. Phot. 1888, 35, 807; Eder’s 
Jahr. Phot. 1800, 4, 249. Phot. Mitth. 1889, 25, 8, 250, 305. 

5. Bull. Soc. Franc. Phot. 1885, 150; C. Fabre’s Trait^ encycl. Phot. 
1890, 2, 351. 

6. K. P.6542, 1893; abst. Brit. J. Phot. 1893, 40, 205. E. P. ? 0393, 1889. 

7. Bull. Soc. Franc. Phot. 1881, 27, 210. 

8. Phot. News. 1881, 25, 187; 1882, 26, 139; 1890, 34, 303. 

9. U. S. P. 385797. 1888; abst. Phot. News. 1888, 32, 494. 

10. U. S. P. 306694, 441831, 684862; E P. 19896. 19897, 1889; abst. 
Phot. News, 1889, 33, 864. E. P. 19658, 1890; 7501, 1892. 

11. U. S. P. 306470, 1884; 420130, 1890. 

12. XJ. S, P. 386006. 1888. E. P. 10659, 1886. 

13. E. P. 15727. 1886; abst. Phot. News, 1887, 31, 638. E. P. 3393, 


1890; abst. Brit. J. Phot. 1891, 3$, 164. 

14. Bclg. P. 72894, 1886. 

15. E. P. 22713, 1898. 

16. Phot. News, 1887, 31, 148; Brit. J. Phot. 1887, 34, 153. 

17. Phot. News, 1888, 32, 19. ' 

18. E. P. 405. 1888; abst Phot. News, 1888, 32, 809. 

19. Phot News, 1881, ^ 165. E. P. 16313, 1909. 

20. E. P. 1608, 1883. See Phot News, 1884, 28, 135; G. Balagny’s 
Traits dc Phot, par les Proc^d4s Pelliculaires, 1880, 1, 32. 

21. E. P. 16018, 1887; abst Brit. J. Phot. 1887, 34, 764; 1888, 35, 700. 
E. P. 5793, 1899; abst. J. S. C, I. 1900, IS, 274, 659. E. P. 14094, 1899; 
11033, 21189, 1906; 3385, 4044, 29112, 29513, 1912; abst. C. A. 1914, 8, 1924. 
J. Thornton and C. Rothwell, U. S. P. 760685, 1904; E. P. 887, 4237, 17166, 
17446, 1899; abst. J. S. C, I. 1900, IS, 157, 274, 689; 1901, 28, 68; 1904, 23, 
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graphic fihn, while the Warnerke lilm^ was coiiiiiKTnally ostah * 
lished. Many minor contributions wore madc.^ lii iManco, 
the collodion film of G. Balagny^* had attained ooiisiderabK* 
prominence. Of far-reaching significance,^ however, was tlie 
U. S. Patent Application of May 2, IsSV, of the Rev. Hannibal 
Goodwin, of Newark, N. J., which was held up until vSepteinber 
13, 1898, when it then issued as U. vS. Patent GlOSbl. G(K)dwin 
clearly sets forth the object of his invention *as intending to 
primarily provide a sensitive, transparent, water resistant ])ellicle 
better adapted for photographic purposes, especially in connec 
tion with roller cameras, his claims admitfing of the film Ixaiig 
made “in lengths of indefinite extension.*' On April 9, 1K8‘), 
H. Reichenbach applied in the U. vS. Patent Office for protection 
for a film in many respects similar to that of Goochvin and the 
Reichenbach patent was granted as U. S. P. 117202, ISSO'’ 
Although Goodwin’s patent was applied for two years before that 
of Reichenbach, it slumbered in the Patent Otficc archives for 
over nine years before issuance, i. e., the Reichenbach pnx'css 
was known to the world for nine years beforelhe prior (i(MMlwin 
patent was granted. Litigation immediately ensued between 
the Eastmdn Kodak Co. as owners of the patent of Reichenbach, 
and the Ansco Co., to whom had been assigned the Goodwin claims. 
The patent was adjudicated in 1913 in favor of the latter.*’ 

1. Brit. J, Phot. 1885, 32, 600; 1807, a. 302, 206 

2. G. Mansfield, Brit. J. Phot. 1888, 35, 831. Jv Stebl)ill^,^ Brit J 
Phot. 1881, 28. 244. Muybridge, Brit. J. Phot. 1883, 27, 242. J. I'orrest, 
Brit. J. Phot. 1889, 36, 659. J. Eder, Brit. J. Phot. 188,3. 30, 391. W. Eng- 
land, Brit. J. Phot. 1892, 39, 87; 1889, 36, 833. See also Brit. J. Phot. 1880. 
27, 414; 1882, 29, 55; 1885, 32, 40, 155, 253, 417, 433. 46.5, .561, 039; 1887, 
34, 150; 1889, 33, 192, 469. 619. Phot. Mitth. 1889, 25, 233. 

3. Bull. Soc. Franc. Thot. 1886, (2), 1, 41; 1892, 8, 177; 1893, 9, 625, 
Traits encycl. de Phot. 352. Traits de Phot, par les Proc6d^s Pelliculaires, 
1889, 1, 33. Phot. News, 1880, 24, 591. 

4. Other patents on photographic surfaces, granted to H, GoooVin, 
are U. S. P. 444951, 444952, 459136, 469137. 1892 ; 509124, 1893 ; 600688, 
610398. 1898; 670277, 1901; 700140, 1902; 517275, 1894; 570728, 674147, 
1896. Behtg a resident of Newark, presumably Goodwin soon heard of the 
value of amyl acetate as a solvent. Important connecting point. The 
discovery of amyl acetate rendered possii)le the manufacture of an acceptable 
continuous photographic suppext and Goodwin patented a photo support 
which utiliz^ the valuable properties of amyl acetate. 

5. See also U. S. P. 479305, 1892; abst. J. A. C. S. 1892, 14, 292. H. 
Reichenbach and S. Passavant, U. S. P. 458663, 1891. 

6. The United States District Court, on Aug. 8, 1913, represented by 
'Judge J. Haeel said: **lt follows that the complainant is entitled to a decree 
with costs for an injunction and accounting as to claiftis 1, 6, 8, fo and 12 
covering the process and product of the patent in suit, which in my estima< 
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From 1800 to 1800 interest in this subject was intense, as 
shown by the multiplicity of contributions in this field. The 
crystallos^ and flexoid^ were placed on the market — of a nitro- 
cellulose base, and advances jn pellicular negatives, was substantial 
and far-reaching during this half score years. , Among those 
who contributed, may be mentioned J. Acworth,® E. and H. 
Anthony Sc Co.,^^ F. Axtell,'^ E- Asselot,” II. Bum,’ W. Bolton,* T. 
Blair and The IvuropeanBlairCameraCo.,'^ W. Barnes, L. Bcthisy, ' ^ 

tion arc iiifringetl by the (lefeiulaiit company. So ordered " The decree of 
Judj{e Hazel was conrirrnc{l by the United States Circuit Court of Api)caLs, 
who said' “It is said tha| a motion is pending in the District Court for an 
order extending the time during which the complainant may recover profits 
and damages to the date of the Goodwin 'patent. This motion was post- 
poned by stipulation until after the decision of this Court, and we are asked 
to make this aflirmance ‘subject to the motion and stipulation referred to,’ 
We do not see that any action l)y this court is necessary as the District Court 
will have full jurisdiction in the premises. The other assignments of error are 
suflicieiitly discussed in Judge Hazel’s opinion and we sec no necessity for 
adding to what is there so clearly stated The decree is afl'inned.’’ Points 
of moment in the Goodwin patent arc as follows; “An improvement in the 
art of making trans])arent llexiblc, pholographic-film pellicles, the same con- 
sisting in dissolving nitr<K'ellulose in a menstruum containing a hygroscopic 
element and an element which is non-hygroscopic, the non hygroscopic 
element lieing of itself a solvent of nitrocellulose, and of slower volatility 
than the hygioscopic element, depositing and spreading such solution upon 
a supporting surface, and allowing it to set and dry and harden by evairora- 
tioii, and spreading a photogra|)lncally-sensitivc solution on tHe hardened 
fdni, and drying the film, sulistantially as set forth “ A claim for “a new 
article of manufacture ’’ “As a new article of manufacture, a transparent 
film suiiport for photographic inirposes, the same consisting of a thin, non- 
greasy, film, foil, or pellicle of a dried and hardened cclluloidal solution of 
uilrfK'ellulose, combining in addition to the following essential properties of 
glass-plate supports, rrs , insolubility in developing fluids, insensibility to 
lieat and moisture, imporosity of structure, and hardness, smoothness, and 
brilliancy of surface, the further desirable properties of exceeding thinness, 
liglituess in weight, toughness in texture and elasticity in fle.xure, as and 
for the purpose specified ’’ Claim 12 is;“ The process of manufacturing 
tihotographically sensitive pellicles, consisting 6f flowing a non-photo- 
graphically sensitive solution of nitroa'llulose/lissolved in a non-hygroscopic 
lirpiid, or a licpiid which is eventually nou-hygroscopic, and drying and 
harcK'ning such compound into a siijiiMirt for photographically-sensitive 
emulsion and imposing on such support the said sensitive emulsion, sub- 
stantially as set forth ’’ The main claims of the patent are 1, 6, 8, 10, 12, 
covering the process and product 

1. Brit. J. Phot. 1891, 38 , .')7. 

2. Brit, J Phot 1899, 48 , 274. 

3. K. P. I38;i0, 1890; abst Brit. J Phot. 1891, 38 , 509. 

4. U. vS. P. 591340, 1897. 

5. U. S. P. 023963, 1899. 

0. Brit. J. Phot. 1897, 44 , 58, 

7. Brit. J. Phot. 1890,37, 159. 

8. Brit. J Phot. 1893, 48 , 796. 

9. Brit. J. Phot> 1895, 42 , 186. 

10. Brit. J. Phot. 1893, 40 , 623. 

11. Brit. J. Phot. 1899, 48 , 4. 
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P. Cady/ J. Chorky/ F. Crane and J. \VelliiiKli>n,« 

H. Conybeare/ Dieskau,*'^ B. Fdwards,'- 1'. I'dwards and II 
Ransom/ Eastman Phot. Mat. Co./ K. Fitch Co./* I. Fairfax."’ 
W. Friese-Greenc/* 0. Hymmen/^ vS. Highley/’ J. Iloinvood,’^ A 
Haddon/'^ H. Klepp/® W. Kidston/’ C. King and R. jellicoc.’'* 
H. Krause and H. vSchncider,'^ W. lathani/“ hnnnere et scslils.-' 

0. Moh/* 0. Moh, A. Hesekieland J. Grunewald/U'.. Macaire/’^ 
A. McCurdy/'^Farbwcrkevorm.Meister, Lucins'iind Brnning/''C. 
Mostyn,^ A. Newman and Newman Ik (luardia, hid \V. (Jnin, 
R. Penniman/^® Pcnitz/'*' M. Portman/^- J. I'ike/'^ J. Parsons,"'^ 

1. Sec Edcr’s Jahr. Phot. 1003, 17, ‘17.‘> • 

2. vSwiss P. 18998, 1899. , 

3. K. P. 11821. 14274, 180.A 

4. Brit, J. Phot. 1894. 41, 432 

r. Phot. Mitth. 1894,30,7.5. 

() K. P. 86.50, 1893; abst. Brit. J Phot. l.S'Kl. 40, 2().5 

7 K. P. 12304, 1893; abst. Brit J. Phot. 1893, 40, fxo. 

8. D. R. P.69231. 1892. 

9. Brit. J. Phot. 1895, 42, 778; 1896, 43, 2.52, PlmtoKraphy. 1S'»(), 2, 2S 

10. Phot. News, 1890, 34, 569. 

11. K. P. 29363, 1897. 

12 Brit. J. Phot. 1899, 46, 266. 

13. Brit. J. Phot. 1801,38,89. 104. 

1 1. Brit. J. Phot. 1892, 39, 533. 

1.5 Phot. News, 1890, 34. 288. 

16 PUot. Mitth. 189.5,31,299. 

17. Brit. J. Phot. 1897, 44, 746. 

18. E. P. 15686, 24695, 1893. 

19. U. S. P. 497884, 1893. 

20. Iv. P. 127^5, 1897. 

21. K. P.7132, 1907; abst. J.S.C 1.1907,26,12.5,5. I*. P. 161 14, 161 1.5, 

1908; abst. Brit. J. Phot. 1909, 56, 329; Phot. Millh 19(K), 28, J. S C I 
lOO'l, 28, 491; Chem. Ztg. Rep. 1909, 33, 484. 1‘. l^ .37.^1.33, 4007.39 \' 

Planchon, U. S. P. 1116479; abst. J. S. C. I. 1914, 33, 1227. vSi^c also Mnt 

J. Phot. 1907, 54, 92; 1908, 55, 953. Prkis dc Phot, gen 1905, 2, 141 . 

22. U. S P. 645209, 1900; 953175; abst. C. A 1910,4,14.32. I) R P 
117.310, 1898; 204868, 1906; abst. C. A. 1909, 3, 1730; J S C. I 1909, 28, 
1 10 Sec Brit. J. Phot. 1897, 44, 108. 

2.3. Iv. P. 24750, 1898. Brit. J. I’hot. 1899, 46, 1.34. 

24. Iv. P. 12152, 1899; abst. Brit. J. Phot. 19(K), 47, 314 U S. P 
801472, 1907. 

2.5 D. R. P. 129484, 1899 Brit J. Phot. 1900, 47, 104. V S P. 
1261747, 1261748, 1918. Iv. P. 122.391, 1918, ab.st. C. A. 1919, 13, Bi79 
Can. P. 186045. 

26. K. P. 25434, 1899; abst. Brit. J Phot. 1901, 48, 11. 

27. Brit. J. Phot. 1895, 42, 4.59. 

28. K. P. 18643, 1898. 

29. Brit. J. Phot. 1897, 44, 807. 

30 U. S. P. 550288, 1895. 

31. Phot. Mitth. 1895, 32, SB 327; 1898-1899, 35, 137 

32. Brit. J. Phot. 1895, 42, 797. 
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* J. Swan/ M. Ufferts and J. Stevens,® A. Sexton,’ Chem. Fabrik. 
vonn. E. vSchering/ Schleussner,’ W. Stillman,® J. Thornton and 
C. Rothwcll,’ A. Watkins,® W. Washam/ E. Vogel, Walker, “ 
J. Wellington,^® and others.^’ It was during this period that the 
setoloid films of A. Edwards*^ were placed on the market. 

In the five-year period 1900-1904, advances were compara- 
tively few and, in general, not of far-reaching importance, as is 
indicated by th'e publications of Actien-Gesellschaft fiir Anilin 
Fabrikation,^® R. Anthony,^® L. Armandy,^® M. Bry,^® T. Brown,^* 
F. Bayer & Co.,®® J. Findlay,®^ J. Hodges,®® T. Haddow,®’ Kodak, 
0. m. b. IL,®^ Sandell Films and Plates, Ltd., and W. Smalley,®® 

1. E. P. 9893, 1890; abst. Brit. J. Pf/ot. 1891, 38, 411. 

2. U. S. P. 673928, 1890; 600824, 1898. 

3. Phot. News, 1898, 82, 42. 

4. E. P. 2036, 1894. D. R. P. 100890, 1897. 

6. Phot. Mitth. 1891-1892, 28, 366; 1894, 30, vSB 75. 

6. Brit J. Phot. 1895, 42, 15. 

7. U. S. P. 760585. 786534, 786535; abst. J. S. C. 1. 1904, 23, 680; 1905, 
24, 613. ll P. 17165, 17292, 17446, 1899; abst. J. S. C. I. 1900, 19, 68, 689. 

8. Brit. J, Phot. 1893, 40, 823. 

9. Brit J. Phot. 1894. 41, 335. 

10. Bcr. 1891, 24, 134. Phot. Mitth. 1898-1899, 35, 125. 

11. Brit. J. Phot. 1890, 37, 91. 

12. E.lM1821,1896;ab5t. Brit. J. Phot. 1896,43,381. See also K.P. 
11263, 1892; 14272, 1893. 

13. Photography, 1890, 2, 123, 350; 1891, 3, 4. 59, 689; 1892, 4, 282, 398, 
414, 415; 1893, 5, 14, 148, 791; 1894, 6, 292; 1895, 7, 732; 1896, 8, 32, 47; 
1898. 10, 389, 437, 727; 1899, ll, 730. Phot Annual, 1891, 76, 80; 1892. 82; 
1895, 164. Amat. Phot. 1891, 14, Q-266. A-286. Precis de Phot. geu. 1905, 
2, 142. Phot. News. 1890, 34, 231, 591; 1892, 30, 86. Brit. J. Phot. 1890, 
37, 164, 401, 476; 1891, 38, 191, 739; 1892, 33, 81, 305; 1893, 40, 193, 306, 
556, 711. 701, 807; 1895, 42, 67; 1897, 44, 61, 177, 270, 483, 677; 1899, 40, 
84, 422. Phot. Mitth. 1890-1891, 27, 62, 88; 1891-1892, 28. 208, 366; 1893, 
29, 70; 1894, 30, 302; 1895, 31, 74; 32, 95, 245; 1897-1898, 34, 30; 1898-1899, 
35, no, 137, 235. 267. Phot. Mag. 29, 133; Sci. Amer. Suppl. S3, 13630. 
J. of Phot. 1898, 45, 692 Gerwerbebl. Bayern, 23, 119. 

14. Phot. News. 1897, 41, 254. » 

15. E. P. 2770. 1900; 9962, 1904. D. R. P. 132693, 133063, 137962. 
1901; 161213; abst. Brit. J. Phot. 1905, 52, ^7. 

40. IJ. S. P. 735436, 1903; abst. J. A. C. vS. 1904, 20R, 134; Mon. Sci. 
1904, 01, 39. 

17. li. S. P. 717703, 1903; abst. J. S. C. 1. 1903, 22, 164. 

18. E. P.24774, 1904; abst. J. a C. 1.1905, 24, 249. F. P. 345636, 1904. 

19. E. P. 10277, 12997, 1903. 

20. E. P. 17009, 1909; abst. Brit. J. Phot. 1910, 57, 530. F. P. 317008, 
1901; 320694, 1902; abst. J. S. C. 1. 1903, 22, 165. 

21. U. S. P. 822107, 1906. E. P. 5948, 1904; abst. J. S. C. 1. 1906, 24, 
512. 

22. Brit. J. Phot. 1904, 51, 478. 

23. Brit. J. Pdiot. 1902, 48, 407. 

9A n P liTOdR iftn.*? I 

25 ! E.’ P. *26243, ,1902; abst J. S. C. I. 1903, 22^ 1 148. See W. Smalley, 
U. S. P. 723054, 1903; abst. J. S C. I 1903, 22, 611. 
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H. Ltittke,^ S. Lubin,* A. Miethe and H. Fritzsclie,’ J. Meek/ ' 
J. Oliver,^ A. Plaissetty,® Sodete Anonynie de Pelliculcs Francaise/ 
H. Spdrl,* C. Steam,® R. Talbot,*® Socidt^ VoHz, Weiss & Co.," 
G. Woodward,** and others.** 

However in the next five years fl005-191()) there appeared 
a marked recrudescence in interest and advancement in collodion 
films, especially along lines of continuous film foraiation, and 
many disclosures of meritorious character are* to l>e recorded. 
From these may be cited tlie contributions to cinematographic 
films of Bremer Trockenplatten Fabrik B. Klatte,** B. Borzy- 
kowski,*® J. Bordeaux,*® T. Barrasford afld W. Faulkner,** C. 
Bensinger and M. Fuller,**^ J. Bianchi,** J. Brandenberger,*Mi. 
Chandon de Briailles,** Cie generale de phonographes, cinemato- 

1. K. P. 24955, 1902. Bdg. P. 166300, 1902. 

2. U. S. P. 657555, 1900. 

3. D. R. P. 155778, 1903. 

4. E. P. 4018, 1904; abst. Brit. J. Phot. 1904, 51, 192. 

5. Brit. J. Phot. 1903, SO, 408, 428. 

6. E. P. 9087, 1900; abst. J S. C. 1. 1900, IS, 584; Chwn. Ztg 1901 , 25, 
803. 

7. D. R. P. 133250, 1901. 

8. D. R, P. 124849, 1900. 

9. E. P. 2529, 1902; abst. J. S. C. 1. 1903, 22, 569. 

10. D. R. P. 155179, 1903; 161712, 1904. 

11. F. P. 321397, 1902; abst. J. S. C. I. 1903, 22, 319. 

12. E. P. 9277, 1904; abst. J. S. C. I. 1905, 24, 149; Chera. Ztg. 1905, 
2S, 886. 

13. J. Baldock, Brit. J. Phot. 1904, 51, 323. Cheraische Fabrik vorm, 
Weiler ter Meer, E. P. 15435, 1904; abst. Brit. J. Phot 1905, 52, 473. Com- 
pare D. R. P. 124849, 1900. Brit. J. Phot. 1900, 47, 254; 1902, 4$, 96;i; 
1904, 51, 963; 1905, 52, 366. Brit. J. vSuppl. 1900, 47, 51. Photography. 
1902, 14, 497, 628, 860; 1903, 16, 333; Phot. News, 1904, 45, 429. 

14. F. P.390572, 1908; E. P. 11341, 1908; abst. J.S.C.1. 1908,27, 1223 

15. E. P.5413. 1907. 

16. F. P. 401912, 1909. 

17. E. P. 13663, 1908; abst. Brit. J. Phot. 1908, 55, 534. 

18. U. S. P. 863141, 1907, 

19. U. S. P. 886673, 1908. 

20. U. S. P. 981368; 984886; abst. J. S. C. I. 1911, SO, 385. U. 8. P. 
1221825; abst. J. S. C. I. 1917, SO, 570. E. P. 21007, 24809, 1908; abst. 

J. S. C. I. 1909, 28, 851. E. P. 24811, 1908; 13328, 1909; abst. J. f>. C. 1. 
1909, 21, 1,223. E. P. 15190, 1909; abst. J. S. C. I. 1910, 29, 147; Brit. J. 
Phot 1910, 57, 48. E. P. 15281, 1909. K. P. 20119, 1911. K. P. 4065, 
1912; abst. J. S. C. I. 1912, SI, 98; Kunst 1913. S, 332; C. A. 1913, 7, 2856; 
Brit J. Phot 1912, 50, 294. E. P. 27322, 1912. E. P. 13072, 1914; abst. 
C. A. 1915, 9, 3037. E. P. 2411, 1916; abst J. S. C. I. 1915, S4, 983. F. P. 
405429; 413900; abst. J. S. C. I. 1910, 29, 1135. F. P. 414518, 438476. F. 
P. 458638; abst. J. S. C, I. 1913, XL 10^3; Kunst. 1914, 4, 137. Aust. P. 
Anm. 4767, 6340, 1909. Aust. P. ^692, 1913. See also 0. Dodge, F. P. 
379497. 

21. E. P. 8542, 1908. P. P. 386845; abst. J. Sf C. I. 1908f 27, 834. 

F. P. 420044. Australian P 11440 Can. P. 117759, 1909. 
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*graphe.s, et appareih dc precision/ 11 Cathelineau and A. Fleury/ 
W. Caldwell,^ H. Danzer/ C. Dupuis,^ E. Donisthorpe,® R. 
Dockree,^ L. Gaifmont,® J. Galay,^ T. IIeizberg,^“ G. L. 

Eabbe and H. Perrct,'- L. Labbe and V. Pauthonier/^ S. Mode 
Naie,*^ F. Dc Mare/^ A. Mallet,*® I. Oestreicher/^ A. Patat&Co./^ 
C. Rossi, J. Rey,^*’ vSoc. Civ. dcs Pellicules Nouvelles pour Cine- 
matographes el autrcs usages,^* vSoc. Gen. des Films and C. Gonon,^" 
Soc. anon, dc Cfclliilose-coton pour Poudres blanches de Guerre 
et Celluloid, and T. vStcvens,^' J. vSmith,-^ L. Smith,-® F.Thomp- 

1. v:. 140:i0, ahst. J. vS. C. I. 1910, 29 , 373; Brit. J. Phot. 

1910, 57 , 163. Iv. P. 14824, 19(K), abst. Brit J Phot. 1910, 57 , 250. K. P 

14950, 1909. Iv. P. 21099, 1909; abst. BriJ J. Phot. 1910, 57 , 384. K. P. 

27785, 1910; abst. Brit. J. Phot. 1910, 57 , 9.57. Iv. P. 2500, 1911. K. P. 

6289, 1912; al)st. Brit. J. Phot. 1912. 59 , 586; K. P. 198,54, 1912; abst. Brit. 
J. Phot. 1912, 59 , 942. K. P. 410986, 414050, 4165.54, 423.H40. D R. P. 
244042; abst. Zts. anj?. Chein. 1912, 25 , 789. Can. P. 128799, 1010. Swiss 
P. 47963, 61929. 1912. 

2. Iv. P. 12277, 1905; abst. J. vS. C. I. 1906, 25 , 327. See also K. P. 
12278, 1905; K. P. 3.54942, 1905; abst. J. S. C. 1. 1905, 24 , 1169, 1226. 

3. F. P. 1689, 1908. abst. Brit. J. Phot. 1908, 55 , 103. 

4. U. vS. P. 988961, 1911; 1005115; abst. Mon, vSei. 1914, 81 , 39. Iv. P. 
14408, 1909; abst. J. S. C. I. 1909, 28 , 1327. K. P. 360:1, 1910, abst J. S. 
C. I. 1910, 29 , 978; Brit. J. Phot. 1910, 57 , 5,36. Iv. P. 132,39, 1912, abst. 
Brit J. Phot. 1912, 59 , ,586. Addition of March 18, 1910 to F. P. 410725. 

F. P 420197. I). R I'. Anm. I)-2:i.535. I). R. P. 240046; abst, C. A. 1912, 

6 , 2169, WaK^ Jahi. 1911, 57 , II, ,506; Kimst. 1911, 1 , 456. Bel(;. P. 218102, 
19(W. Swiss P. .50235, 1910. 

5. F. P. 25165. 1907; 10028, 1909; ab.st. Brit. J. Phot 1910, 57 , 712. 

6 Iv. P. .5641. 1908; abst. J. S. CX 1. 1909, 28 , 491. 

7. F P. 1.5841, 1909. 

8. F. P. 391897, 1907. U. S P. 1177697, 1916. 

9. F. P. 171,5. 1909. 

10 BcIk. P. 195314, 1906. 

11. F P. 387791, 1907; abst. J. S. C. I. 1908, 27, 877. 

12. F. P. 39:1627, 1908. 

13 F. P. ,381037 and add. 8401 thereto, abst. J. S. C I 1908, 27, 184, 
420. I'. P. 393627, 39,3628. , 

14. Belg. P. 194718, 1906 

15. Iv. P. 7806, 1908 Can. P. 1179.'',8 BcIk. P 197920, 198520, 
199 V71. 208141. 

16. !<:. P. 1,5002. 1907. 

17. F. P. 405.307, 1909. 

IS. F. P. .361954, 1905. 

19. F. P. 21407. 1909. abst. Brit. J. Phot. 1910, 57 , 2.50. F P. 8866, 
1912, abst. Brit. J. Phot. 1912, 59 , 1001 

20. F. P. 384206, 1907. BcIr. P. 206691, HK)8. vSee also M. Ratignier 
and H. Pervilhac et Cic. F. P. 395665, 1908. 

21. F. P. 384 11 1 . mU2, and additions 8470, 847 1 , .8474, 9465 thereto; 
abst.J. S.C. I. 1908, 27,471. 

22. F. P. 38875.5. 1908. 

23. F. P. 379421, 1907; abst. J, >S. C. I. 1907, 2$, 12.55. 

24. F. P. 25188., 1906 

25. U. S. P. 88(OT: abst. J vS. C. I. 1908, 27, 592. U. S. P. 923589; 
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son* are among those who liave reoently aMilrihutcd.’’’ 

From 1910-1914 may be chronicled tlie disclosures of Iv, 
Buttenshaw,^ G. Bonwitl, ‘ T. Bolain, vS. Barnard, and A. Newman, ■ 
T. Bolas,® du Boistessclin and Hermand,’ Jtala Film,'* Blondcl 
and A. Chopin,** G. Bingham,'** J. Cfimpbell," 1\ Cattaerl,’- ] 
Copelevitz-Joscphson,'^ b. Clement and C. Rixdere,'^ I'. Clement 
Botrclle,'" T. Dropiowski,'" G. Diesser,'^ C. Ihireii,'® b. Iviijohas,' ' 
vS. Fry,"" F. Fritz,*" b. Giess,‘‘*' b. Ge\aert & Co** ‘ V. llorsman,-* 
H. Jemc,*''' F. Kent,"® b. Tdlienfeld,*^ Ib bacombe-buiie and W 

abst J S C. T. toot), 28, 740 1{. V 10.372. 1005.. ibst Bnt J I'liot 1005 

42, 704; J. S. C. I 1005, 24, 1(K{ H. 1>. 1451. 11^7. ahst. J S C 1 lOO?’ 

26, 770. Bclff. P. 1S4502. 1!M).V Swiss P. .3.3504. 1'. P 27.3000 1007 

I). R. P. 1G8397; .abst, Jahr. Chcni 1005 100.S, 11, O.Sl; \Va« lain 1000, 

52, 11, 484. 

2C. K. P. 100t)9. 1005, abst J. S C.l. 1000.25,054 V. P 30001.3, 1000. 
I), R. P. 1907C3; abst. Wag. Jahr 1008, 54, II, 400, Chcin. Ztg Kt p I00.S, 
32, 228. 

1. K. P. 20<)0.5, 1009. abst Hrit. J Phot 1010, 57, .802 I- P 21 .m 5, 
1009; abst. Brit. J. Phot 1010,57,410. P P. 408.5.51, 1000, abst I. S C 1 
1010, 29, 59.3. U S. P. 087002, 191 1 

2. A. Behai, Iv. P. 11512, 1005; abst. Brit J. Phot l'.)05, 52, 473 U 
Ortniann, Iv. P. 5280, 1004, abst. Brit. J Phot 100,5, 52, 2.51 See also Mnt 
J Phot. 1905, 52, 38.8; 1007, 54, 2.31, 40,5, P.tOX, 55, 20.8, .803. I'.KKt, 56, .320. 
1). R. P. 107013; abst. Wag. Jahr. 1000, 52, II, 4.87. Wag Jahr 100(1,55,11, 
510 

,3. Iv P. 218.34, 1911; abst. Brit. J Phot 1012,59,095 
4 Phot. Ind. 101.3, 388, 424 , 4.57, Cdhiloid Iiul 1013, 1.5.5, 105, 171. 
Kunst 1013,3,2,39,291. 

.5. Iv P. 2794, 1914. 

0 U. 8. P. 904483, 1910, abst. C A 1910, 4, 2771 
7 Bclg. P 242.574, 1912. 

8. Iv. P. 2,382.5, 1911; abst Biit. J Phot. 1912, 59, 14 1. 

0 P. P. 4.5.507.5, 1913. 

10. U. S P. 104.5.502, 1912 

11 K. P. 7477. 1912 

12 P. P. 441140, 1911; abst. Chem. Ztg. 1912, 36, 090, Kuiist. 1012, 2, 

400 a 

13. E. P. r>0H7, 1912; abst. Brit. J. Phot. 1912, 59, 0,50 

14. Caout. ft Gutta-p. 19?1, 8 , ,5807. 

15. P. P. 421077, 1909; abst Kunst. 1911, 1, 174. 

10. E. P. 22426, 1910; abst. Brit. J. Phot. 1911, 58, 87. 

17. E. P. 1001.5, 1912; abst. J. 8. C I. 1913, 32, 835 

18. F. P. 448869. 1912; abst. J. S C. I. 191,3, 32, 451 

19. El P. 7201. 1911; abst. Brit. J. Phot. 1911, 58 , 207. 

20. E. P. 12818, 1002; abst. J 8 C. I 1903, 22, 709. 

21. D. R. P. 218.324, 227130; abst. Wag. Jahi. 1910, 56, II, .5.33. 

22. P.P. 424511, ion. 

23. F. P. 459870, 1913. 

24. E. P. 16480, 1910; abst Brit. J. Phot 1911, 58, 400 

25. K. P. 22234. 1913; abst. J. 8 C. I 1914, 33, 1110, 

, 26. E. P. 29616, 1912; abst. J. 8 C. I 1914, 33, 221. Cf E. P. 2162, 

1880. 

27. F. P. 428448, 191 1 ; abst. J. S. C. I. 1912, 31 , 584. 
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Pettie/ S. von Medveczky,* W. Merckens and H. Manissadjian,* 
P. Pierson,^ A. Pellerin,'^ A. Parodi/ G. Pliiss,’ Soci4t4 anonyme 
Frangaise de Chimie Industrielle,® P. Stow,® Selig Polyscope Co.,*® 
R. Schroder, “ L. Sarason,*-* A. Seaborne, J. Thornton and H. ' 
Kuhn,^^ M. Vandal,^® A.WaJgett,*® F.WentzeV’ Zentrale f. Wissen- 
schaftliche und Schulkinematographie,‘* and A. Victor,^® as indi- 
cative of the trend of advancement. 

From 1915 to 1920 the direction of advancement has not had 
the perspective of sufficiently elapsed time to enable accurate 
comparisons of merit to be made. As indicative of the general 
trend of improvement there may be cited the publications of 
A. Brixey®® A. Brewster,®* A. Boularan,®® J. Christensen,®® D. Corn- 
stock,®^ Canadian Kodak Co., Ltd.,®® Deutsche Celluloid Fabrik,®* 
H. Degens,®® Edwards,®® Gilpin,®® Hess-Ives Corp.,®® F. Hochstet- 

1. E. P. 6886. 1913. 

2. E. P. 27283. 1910. 

3. E. P. 8646, 8647, 1910; abst. Brit. J. Phot. 1911, S8, 311, 367; 
Hung. P. Appl. M-3799. 

4. E. P. 26787, 26788, 1913 ; 9968, 9969, 1914; abst. C. A. 1915, S, 
1282, 2801; Can. P. 185893, 1918. 

6. E. P. 7562. 1913; F. P. 442022; abst. J. S. C. I. 1912, 31 , 916; 1913 
32 , 1006. 

6. E. P. 10909, 1913. 

7. Ital. P. 133394, 1913. 

S T? P IQin 

9*. e’. p’ 20015, 1911 ; ‘abst. Brit. J. Phot. 1912, 59 , 789. 

10. E. P. 2494. 1910; abst. J, S. C. I. 1910, 29 , 1178. 

11. E. P. 2326, 1914. 

12. Belg. P. 249325. 1912. 

13. U, S. P. 1022610, 1912. 

14. U. S. P. 1116762, 1914. 

15 E P 12788 1912 

le! e'. p'. 2322i; 1911- abst. Brit. J. Phot. 1912, 59 , 335. 

17. Kunst. 1911, 1, 101, 128. 

18. D. R. P. 280622, 1914; abst. C. A. 1915, 9 , 2356. E. P. 15181, 

1914. ® 

.19, U. S. P. 1019931, 1912. 

20. U. S. P, 1255288, 1918. 

21. E. P. Appl. 18020, 1919; abst. J. S. C. I. 1919, 38 , 560-A. 

22. E. P. 7763, 1915; abst. J. S. C. 1. 1916, 35 , 754. 

23. U. S. P. 1266981, 1918; abst. J. S. C. I. 1918, 37 , 284-A. F. P. 
481149, 1916; abst. J. S. C. 1. 1917, 38 , 164. E. P. 128781; abst. J. S. C. I. 
1919. 31 , 620-A. 

24. U. S. P. 1283087. 1918. 

26. Can, P. 183806, 1918, 

26. D. R. P. 314119, 1917; abst. J. S. C. 1. 1920, 39 , 227.A. 

27. E. P. 11Z887. 

28. E. P. 111913; abst. J. S. C. 1. 1918. IT, 24.A. 

29. «E. P. 138873; abst J. S. C. 1. 1919, 31, 620-A. 

30. E.P.119854;abst.J.S, C.I. 1919,88.486.A. 
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ter,^ H. Ives,* A. Jacobsson and L. jMcOmber,* V. de Karavodine,*, 
W. Kelley, ‘ J. Mason,® Middleton, Mills and Zoechrome, ltd.,’ 
F. Norman, F. Willmot, T. Dawe and \V. Buchanan-Taylor,* 
C. Rearick,* Soc. Anon, la Cellophane,’® Smith," II. Shorroc'ks.’’ 
Tessler,’* A. Trivelli,’^ E. Wliitniore,‘^jiV. Wedger,’® and A.WyckoiT 
and M. Handschiegl.” 

The mechanical details of continuous photographic lihn 
production is without the province of this developmental analysis. 
Those interested in this portion of the photographic art should re 
fer to the contributions of J. Adda,"’ Act.-( ics. f. Anilinfabrikation,’® 
C. Anthoni,*® F. Anthony,'’ F. Archer,*- U. Baj,*^ 0. Ralagny,** 
A. Baron and C. Guinarf?,*® Farbenf. vonn. F. Bayer Co.,®* 
T. Blair,** F. Blaisdell,*®G. Bonwitt,*® B. Borzykowski,*® C. Boys,*' 

1. U. vS. P. 1139680. 1139681 1131MW2. 113908:1 abst. C A. 19I.V 9 , 
1723. U. vS. P. 1149443; abst C. A. 1916. 9 , 2698. IJ. S. P 1192121, absl 
J. S. C. I. 1910, 35 , 944. 

2. Airplane Photography, 1920, 133. 

3. Can. P. 184065, 1918. 

4. F. P. 477684. 1914 

6. K. P. Appl. 17002, 1919; abst. J S. C. I. 1919, 38 , 620-A. 1'. S P. 
1278162, 1918; abst J. S. C. T. 1919, 38 , 234-A. 

6. K. P. 143230, 1920. 

7. K. P. Appl. 17889, 1919; abst. J. S. C. I. 1919, 38 , .WA, 

8. }% P. 21778, 1913; abst. C. A. 191.6, 9 , 763. 

9. U. vS. P. 12.65338, 1918. 

10. E. P. 2411, 1915; abst. J. S. C. I. 1915, 34 , 983. 

11. E. P. Appl. 4390; abst J. vS. C I. 1919, 38 , 162.A. 

12. U. S. P. 1303506, 1919; E. P. 111054, 1917; abst. J. S. C. I. 1917, 
36 , 1290; 1919, 38 , 479-A. 

13. U. S P. 1122554; abst. C. A. 1916, 9, 516. 

14 U. S. P. 120.6822, 1916; E P. 79.60, 1915; abst. J. vS. C. I. 1916, 35 , 
754; 1917, 36 , 101. 

15. U. S. P. 1255257, 1918. 

16. J Ind. Eiig. Chem. 1919, U, 893; abst. C. A. 1919. 13 , 2448. 

17. U. S. P. 130^6, 1303837, 1919; K. P. 126745, 1917; abst, J. S. 
C. 1. 1919. 38 , 479-A, 5S-A. 

18. F. P. 442095. 1912^ 

19. E. P. 9962, 1904; abst. J. S. C. I. 1905, 24 , 248. I). K. P. 1341H)3. 

1? P IKTirt A 

21 . U‘. S.‘ P. 726614, 1903; abst. J. S. C. 1. 1903, 22 , 709. 

22. E. P. 1914, 1865. 

23. 'E. P.6077, 1911. 

24. E. P. 4178. 1890. 

25. F. P. 472671, 1913. 

26. E. P. 17009. 1909. D. R, P. 210360, 1908. 

27. E. P. 4627. 5604, 1893. T. Blair and S. Waterman. U. S. P. 688790. 
1897. Can. P. 45922. 1894. 

28. E. P. 639, 1905. 

29. Zelluloid-Industries (Gummi-Ztg.) 1913, 8 , 166; abst. ICunst. 1914, 
4 , 33. 

30. U. S, P. 1090679; abst. J. S C. I. 1914, 33 , 417. E. P.»460I. 1913; 
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•J. Brandenberger,^ E. Bush,^ W. Caldwell,* W. Campbell-Callen- 
der,^ J. Chorley,® Cie Generale de Phonographes, Cinemato- 
graphes et Appareils de Precision,® L. Cornides,^ F. Cossitt,® 
F. Crane,® J. Cummings,^® W. Daniels, H. Danzer,'® E. Dubois,^* 
E. Dupuis,'* G. Eastman,'# J. Edsen,'® B. Edwards, C. Few,'® 
J. France,'® F. Fritz,"® 0. Fulton,"' S. Halen,"" G. Hiie,"* Itala-Film- 
Ing. vSciamengo & Pastrone,"* E. Lane and W. Pettie,"® L- Lilienfeld, "® 

ahst. J. S. C. I. 1914, 33 , 349. F. P. 4.54692; abst. Kuast. 1913, 3 , 417; 

J. vS. C. I. 1913, 32 , 865. D. R. P. 281424; abst. Kunst. 191.5, 5 , 57. 

31. K. P. 22886, 1912. 

1. K. P. 13328, 1909; abst. J. S. C. I. 1909, 28 , 1223. E. P. 15190, 

1.5281, 1909; abst. J. S. C. I. 1910, 29 , 147. E. P. 3929, 1912; abst. J. 

S. C. I. 1913, 32 , 283; Kihist. 1913, 3 , 295. E. P. 4064, 4065, 4066, 1912; 
abst. Kunst. 1913, 3 , 295, 332; J. vS. C. I. 19‘i2, 31 , 1119; C. A. 1913, 7 , 2856. 

K. P. 13072. 1914. U. S. P. 991267; abst. J. S. C. I. 1911, 30 , 679. U. vS. P. 
984886; abst. J. S. C. 1. 1911, 30 , 385; C. A. 1911, 5 , 1.564. U. S. P. 981368; 
abst. J. vS. C. I. 1911, 30 , 126. U. vS. P. 1002634; abst. J. S. C. I. 1911, 30 , 
1156. U. vS. P. 1049658. D. R. P. 230.5.58: abst. C. A. 1911, 5 , 2600. D. 
R. P. 239060; abst. C. A. 1912, 6 , 2169: cf. C. A. 1911, 5 , 2330, 3910. F. P. 
438774 and addn. 166.53 thereto; abst. J. S, C. I. 1913, 32, 358; Kunst. 1012, 
2,330:1913,3,29.5. F. P.414594. 

2. E. P. 22674, 1898. 

3. E. P. 1689, 1908; F. P. 397026, 1908; abst. J. S. C. I. 1909, 28 , 259, 
746. 

4. E. P. 1237.5, 1890; abst. Phot. News. 1890, 34 , 637. 

5. U. S. P. 634571, 641623. 

6. E. P. 21099, 1909; F. P. 414050, 420251; Belg. P. 199714, Can. P. 
128798, 1910. 

7. Phot. News, 1886, 30 , 444. 

8. U. S. P. 804123. 1907. 

9. E. P. 10393, 1889. 

10. E. P. 24246, 1904. 

11. E. P. 24556. 1909; II. vS. P. 987437. 

12. F. P. 414302; abst. Kunst. 1911, 1, 58. 

13. Bclg. P, 204520. 1907. 

14. E. P. 25165, 1907. F. P. 421314. 1909 

. 15. U. S, P. 441831, 1890; 471469, 1802. E. P. 3530, 1887; abst. Phut. 

News, 1887, 31 , 698. E. P. 19658, 1889; abst. Phot. News, 1890, 34 , 973. 
II P. 19896, 1889; abst. Phot. News, 1890, 34 , 382. ' E. P. 19897. 1889; abst. 
Phot. News, 1890, 34 , 443. G. Eastman and W. Walker, U. S. P. 358848, 
1887. See also U. S. P. 306594. 306470, \m; 368223. G. Eastman. D. 
R. P. >54214, 1889; Jahr. Cheni. 1890, 43 , 2917. 

16. Brit. J. Phot. 1884, 31 , 235. 

^ 17. E. P.11945, 1890; 19437, 1902. U. S. P. 460570, 1891. 

18. E. P. 19588, 1896 

19. IT. S. P. 498257, 1893. 

20. D. R. P. 218324; abst. Wag, Jahr. 1910, 56 , II, 533; Chem. Ztg. 
Rep. 1910, 34 , 232. 

21. E. P. 22426. 1910. 

22. Kunst. 1914, 4 , 343; abst. C. A. 1915, 9, 274. (A review of the 
patents relating to film manufacture.) 

23. F. P. 387791. 1907 

24. F. P. 435082, 1911. 

25. E.#P. 6886, 1913. 

26. Aust. P. Anm. 6211, 1911. 
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W. lyOebeV H. Mertens,^ K. Michael,* 0. Moh,* K. Oescr,* 
Planchon,® M. Ratignier and IL Pcmlliac et Cic/ H. Reichen 
bach,® F. Rowell,® C. Sciamengo,*® H. vSironi,‘\Soc. anon, nouvelle 
I/Oyonnithe and H. du Boistesselin,’^ Soo. anon dcs Plaajucs 
et Papiers Photographiqiics A. Lunii(?re et ses I* ils, Soeiete civile 
des Pellicules Nouvelles pour Cineniatographes et aulres Usages,'^ 
vSoc. gen. des Films and C. Goiion,’^ vSoc. Ind. dc PhotograjOiie/'' 
L. Sohier,*^ C. vSoulier,*® J. vStevens and M. I^efTerts,'® Swan ^ 
Uslie,®® F. Thompson,®^ J. Thornton,*' E. Todd,** The Unbreakable 
(Kinematograph) Film Syndicate, Etd.,^^ Voltz, Weiss & Co “ 
E. Vogel,“ W. Walker,^ J. Wellington,^® M Werthen,^'* 0. Winter- 
mcyer,*® and others. * 

1. E. P. 14590, 1912. 

2. E. P. 17199, 19(M. 

3. D. R. P. 15C239, 1903. 

4. U. S. P (M5209, 1900. 

5. D. R. P. 200396. 

G. U. S. P. 4483G4. 

7. U. S. P. 947457, 1910; I*. P. 2H.)38, 1008; E, P. 305210, 305665, 
19(XS; I). R. P. 218010; abst. Wag. Jahr. 1910, 5S, 11, 500. 

8. U. S. P. 417202, 1889 ; 599031, 1808, see lint. J. l>Iiot. 18!>0, 4 $, 

408, E. P. 4445, 1898. D. R. P. 149828, 1001. 11. Reichnihucli smO S, 

Passavant, U. vS. P. 458603; abst. J. A. C. S. 1801, 13, 230. 

0. U. S. P. 415566, 1889. 

10. U. S. P. 1036730, 1912. 

11. F. P. 438245, 438246, 1911. 

12. F. P. 420983, 1910. 

13. E. P. 16115, 1908; F. P. 350187, lOW. 400730, 1008. 

14 F. P. 384111, 1907 and additions 8470, 8471, 8474 , 0105 tlu*rcto; 
ahst. J. S. C. I. 1908, 27 , 1220. 

15. F. P. 388750, 1907, 

10. F. P. 430086; abst. J. S. C. I. 1011, 30, 1308; Kuiist. H)12. 2, 35 

17. U. S. P. 1028290, 1912. 

18. E. P. 404795. 

19. E. P. 673928, 1896; 000824, 18118. 

20. E. P. 9893, 1810. 

21. U. S. P. 939350, 1^09; 000137. 1910; 970972, 1910. I'. P. 408554, 
1009. 

22. U. S. P. 884982, 1901. E. P 5793, 1899; ab.st. lirit. J. Phot HKX), 
47 , 232. F. P. 377579, 1907; 459123, 1013. E P. 11033, 21180, 1900 

2 : 3 . IJ. S. P. 428654, 1800; 483701, 1802. M P. 9315, 1890 

24., F. P. 46265.5, 1913. 

25, F. P. 321397, 1902. 

20. Phot. Mitt. 1898, 35 , 125. 

27. E. P. 4214. 1893. 

28. E. P. 1573, 1896. 

29. F. P. 467988, 1914. 

30. U. S, P. 1022617, 1912. 

31. See D. R. P. 162044. Act.-Ges. Anilinfabfikation, E. P. 2770, 
1900. Gewerbebl. Bayern, 1890, 23 » 119. Phot. News, 35 , 86. 1). R. P. 
156^9. For methods of cleaning nitrocellulose i:ontinuous ^Ims see H 
Colbyson and A. Dworsky, U. S. P. 1230120, 1917. C. Conner, U. S. P. 
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Stripping Films} In stripping a collodion film from a nega- 
tive, undoubtedly the first successful process is that of F. Archer.* 
This was followed by the methods of L. Angamarre,® M. Arents,^ 
Auer,® A. Barratt and A. Hill,® W. Bailey,^ E. Bierstadt,® W. 
Blair,® Boivin,*® Cadot,^^ Caron,’* Cassagne,’® Ceviale,’® J. Clive,’® 
Dallas,’® M. Dutkiewicz,’* and C. Fabre,’® in which the collodion 
print was first prepared on glass and then placed on a fabric or other 
material after stripping. The photographic stereoscope pictures 

1202165, 1916. E. Ducher, U. S. P. 1221704, 1917 B. Greene, U. vS. P. 
1156994, 1915. M. Handschiegl, U. S. P. 1334655, 1920. R. Hanish, 
U. vS. P. 1324350, 1919. F..Hochstetter, U. S. P. 1227138, 1914. H. Russak 
and 0. Hanstein, U. S. P. 1208664, 1916. J. Leland, U. S. P. 1165265, 1915. 
C. deMoos, U. S. P. 1219721, 1915. M. No6lc, U. S. P. 1239295, 1917. E. 
Pearson and C. Jones, U. S. P. 1225270, 1917. M. Robinson, U. S. P. 
1199424, 1916, M. Rosenfeld, U. S. P. 1273928, 1281841, 1918. J. Schab, 
U. a P. 1162812, 1915. R. Scheiblein, U. S. P. 13006.56, 1019. E. Shue, 
U. S. P. 1189633, 1916. J. Singleton and S. White, U. S. P. 1205039. 1916. 
J. Tessier, U. S. P. 1205583, 1916. A. Trivelli, U. S. P. 1203,548, 1916; 
1205822. 1916. J. Vose and W. Owens, U. a P. 12181.37, 1917. Zentrale 
fiir Wissenschaftliche u. Schul-Kinematographie, K. P. 47.3.5.50. 1914. 

I. E. G., Rev. Sci. 1918, 56, 244; abst. C. A. 1919, 15, .Wl. Ncue 
Photographisclic Ges., E. P. 10898, 1904; F. P. .345033, 1904; abst. J. .S. C. I. 
1904, 23, 1238; 1905, 24, 346; E. P. 21584, 1906. F. P. .34,50:33 , 34.5,583; abst. 
J. S. C. I. 1907, 26, 280, 435; C. A. 1907, 1 1827. 1928 Compare Photo- 
Kraphy, 1891, 3, 126. Phot. Wochcnbl. 18, .52 Mon Phot. 1867-1868, 
7, 144. Phot. Archiv. 29, 159; abst. Indl. 1889, 247; Chem Tech. Rep. 
1889, 28, I, 151 Phot. Coir. i870, 186; abst. Chem. Tech. Rep. 1870, 9, 
II, 87. Phot. Ann. 1897, 188. Sci. Amer. Siippl 1880, .34.39. Amat. Phot 
1903, 38, 199. Phot. Bull. 1890, 11, 10. 85. Chem Ztg. 1883, 7, 405. Phot. 
Mitth. 1869. 5, 106; 1891-1892, 28, 19,3; 1893, 29, 101. Jahr. Phot 1900, 14, 
600. Phot. News, 1860, 3, 394; 1878, 22, 508; 1880, 24, .382, 1882, 26, ,5.56; 
1887, 31, 766; 1900, 44, 430; 1899, 43, 591; 1900, 44, 399; 1906, 50, 761. 
Brit. J. Phot. 1863, 10. 386; 1864. 15, 106; 1866, 13, 187; 1874, 21, 144, .371; 
1880, 27, 422; 1895. 42, 817; 1896, 16, 164; 1899, 46, 261; 1900, 47, 739. 
Brit. J. Annual, 1888, 395; 1889, 500; 1891, 563; 1912, .586. 

• 2. E, P. 1914, 1855; abst. Dingl. Poly. 1856, 139, 192; Lond. Jour. 3, 

291. Bull. Soc. Franc. Phot. 1856, 2, ,34. Jahr. Chem. 1856, 9, 193; Horn’s 
Phot. J. 1855, No. 1. • » ’ 

3. E. P. 1159, 1856. t 

4. Brit. J. Phot. 1880.27,318. 

5# Dingl. Poly. 1856, 139, 194; Poly. Centr. 1856, 22, 753. 

6. E. P. 19810, 1893; abst. Phot. News, 1894, 38, 656. 

7. Phot. News, 1881, 25, 244. 

8. Anthony’s Phot. Bull ; abst. Phot. News, 1876, 20, 99. * 

9. Brit. J. Phot. 1869, 16, 216. 

10. Phot. News. 1875, 19, 98. 

II. Chem. Tech. Rep. 1878, 17, II, 165. 

12. BuU. Soc. Franc. Phot. 1856, 2, 133. 

13. BuU. Soc. Franc. Phot. 1866, 2! 177. 

14. BuU. Soc. Franc. Phot. 1866, 12, 68. 

16. E. P. 2139, 1855. 

16. Amer. J. Sci. (SUL), 1862, (2), 14, 288; abst. Jahr. Chem. 1862, S, 219. 

17. Brih J. Phot. 1«71, U, 64. 

18. Mon. Phot. 1864-1865, 4, 66. 
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of J. Ferrier,^ and the comiminioalioiis of Fortier,* F.. Foxlee,* 
Gaillard,* A. Gaudin,* J, Glover and J. Bold,® (iriine,' H. ( lunther,'* 
W. Harrison, A. Hill and A. Barratt,*" Howell," J. Hiitehiiisoii,'-' 
M. Jeanrenaud,'*Karasek,‘* F.Kent and T.Middletoii,’^ J. Kniger,*® 
G.Kyrkow,*aainer,‘8K.Lucas,*®P.^landel,*"Marion,2‘Marville,** 

R. Morris,” W. Newton,” Obemetter,” Otto,” W. Paul,” 1. Piron ■ 
Raulin,” A. Rollason,” C. Rosier,” Ross,” Roy,^'^ Rydill,'*' 0. 
Sarony,” Scamoni,” F. Schmalz,” J. Schnauss^^ F. Wenderotli,” 

1. E. P. 2315. 1857. 

2. Brit. J. Phot. 1875, 22, 82. 

3. U. S. P. 496468, 1893; K. P. 15727. 186(f; abst Phot News, 1KS7, SL 

698. « ^ 

4. Bull. Soc. Franc. Phot. 1865. 1, 337. 

6. Dingl. Poly. 1855, 137, 462; Poly. Cciiti IH5<;. 22, .MHi, Hoin’i 
Phot. J. 1866, 4, No. 6. 

6. E. P. 601, 1857. 

7. Bull. Soc. Franc. Phot. 1870, K», 237. 

8. Phot. News, 1890, 75. 497. 

9. Brit. J. Phot. 1879, 26, 182. 

10. E. P. 16217, 1895; abst. Brit. J. Phot. 1895, 42, 429. 

1 1 . Bull. Soc. Franc. Phot. 1859, 5, 20. 

12. Brit. J. Phot. 1869, 16, 516. 

13. Phil. Photographer, Brit. J. Phot. 1872, 19, 1 15 

14. Brit. J. Phot. 1897, 44, 347. 

16. E. P. 29610, 1912; 12091, 1915; abst. J. S. C I 1914, 33, 221. 1916, 
35,1035.*^ 

16. Chem. Tech. Rep. 1878, 17, II, 165 

17. Phot. Corres. Phot. News, 1895. 39, 76. 

18. Brit. J. Phot. 1897, 44, 423. 

19. E. P. 11120, 1912; abst. C. A. 1913, 7, 3723. Compare li. P 18965, 
1911; abst. C. A. 1913, 7, 466. 

20. Phot. News, 1890,34, 1008 

21. Bull. Soc. Franc. Phot. 1865, 15, 30; 1809, 15, 30. 

22. Bull. Soc. Franc. Phot. 1857, 3, 31. 

23. E. P. 2029, 1856. 

24. Cosmos, 4, 766; abst. Poly. Centr. 1854, 20, 12<i0. 

25. Phot. News, 7880, 24, 505 

26. Phot. News, 1886,^.273. 

27. Brit. J. Phot. 1876; », 205. 

28. F. P. 396769, 1908. 

29. E. P. 770, 1865; abst. Lond. Jour. (N. S.), 3, 27, Meehan Mag. 
64 132. 

’ 30,' E. P. 16660, 1910. 

31. Bull. Soc. Franc. Phot. 1858, 4, 278. 

32. Brit. J. Phot. 1898, 41, 773. 

33. Brit. J. Phot. 1885, 32, 11. 

84. E. P. 725, 1868. 

36. Bull. Soc. Franc. Phot. 1870, 16, 326. 

.‘M IT p Anofur? 

37 ! Poly. 1860, 116, 431; 1803, 167, 23,5; abst. Chem. Centr. 

1860, n, KKS; Poly. Centr. 1863, 29, 448; Phot. Archiv. 1862, 224. 

38. Brit J. Phot. 1864, 11, 196. . , 
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•Taylor/ A. Tliicl)aut/ Toulouse, J. Turnbull,^ E. Valenta,® 
Ty. Vidal,® Iv Vogcl,^ L. Wanierke,® F. Wenderoth,^ and W. 
Woodbury,’® give* details of the development of this phase of 
collodion photography. 

Halation and Solarization. The use of collodion varnishes 
and lac( [tiers to prevent halation (local over-exposure) and solar- 
ization (reversal of the image) has been extensive. Especially 
in the backing of plates, either colorless or dyed collodion has 
found wide uses. The methods of application, dyeing and 
manii)idation of pyroxylin and celluloid for these purposes, are 
to be found” in the writings and patented processes of J. Raldock,’^ 
W. Bolton,’^ Bremer Trockenplatten Fabrik B. Klatte,” vS. Coma- 
nari,''’ II. Cooper,'® Cornu, (k Dawson,’® Ducos du Ilauron,'® 
1{. banry,‘" Lamy,"' M. bea,*’ be Roy,*® Ib Maclean,^' G. Marlow',*^ 

1. I'hot. Archiv. 1X03, 298; abst Clicin. Tccli. Rep 1803, 2 , 11, 71. 

2. lb r. 1008, 1883. 

3. Bull. Sex'. I'r.inc. Phot. 1800, 6 , 117; abst, Brit. J. Phot 1800, 7 , 
103. 

4. lOiot. News, 1887, 31 , 372. 

f). Phot. Corr ; abst. Bnt. J. Phot. 1890, 43 , 400 

0. Blit. J. Phot 1809,16,027. 

7. Bull vS<K' Franc. Phot. 1807, 13 , 50. Phot. Mitth 1807, 3 , 171; 
I8S9 1890, 26 , 312 lOiot. News, 1870, 20 , 158 Brit. J. Phot. 1878, 25 , 
498, 1898, 45, 519 

8. Phot. News, 1881,25. 218 

9 Bril. J. Pilot. 1804, ll, 184. 

10. Brit. J. Phot. 1807, 14 , 325, 1808, 15 , 480, Bull. Soc. Franc. Phot 
1807.13,23. KP. 2921.1878. 

11. Phot. Nach 1890, 2 , 204; abst Chem. Ztg. Rep. 1890, 14 , 122; 
Cliein. Tech. Rep 1890, 29 , I, 107. Ainer. Annual Phot. 1892, 148. Aniat 
IMiot. 1898, 27 , 288- 1900, 31 , 414, 1910, 51 , 591. Phot, Mitth. 1809, 6 , 47. 
Phot News, 1800, 5 , 1.57; 1887, 31 , 225; 1890, 34 , 407; 1901, 45 , 535; 1908. 
53 , 197. Bnt. J Phot 1801, 8 , 148, 1804, 11 , 302, 487; 1808, 15 , 270, 590; 

*1873, 20 , 299; 1874, 18 , 40, 1877, 24 , 280, 188:1, 30 , 459, 1897, 44 , 450, 512, 
552, 0(H>; 1912, 59 , 217. 

12. Brit. J. Phot 1897,44,0:19. 

13. Brit J Phot 1875. 22 , 223, 1897, 44 , M2. 

14. lb P. Ii:i41. 1908, lb P. ;}90572, 1908; abst. J. S. C. I. 1908, 27 , ' 
1223. * 

1.5. U S. P. 130519.5, 191!), lb P. 409218, 191 1; abst. J S C. I. 1915, 34 , 
^»0. 1!)19, 38 , 57>4-A 

10. Brit. J. Phot. 1872. 19 , .387 

17. Phot. News. 1890, 84 , :153; 1900. 50 , U. 

18 Brit. J. Phot. 1881.28,001. 

19 Brit. J. Phot. 181)7, 44 , 552. 

20. Brit. J. Phot. 1879.23,31. 

21. Mon. Phot. 1879, 18 , 11; Bull. wSoc Frane Phot 1879. 25 , 20. 

22. Brit. J. Phot. 180)8, 15 , :107; 1870, 17 , 300, 1874, 21 , 212. 

23. Brit. J. Phot. 1897, 44 , 552. 

24. Brit. J. Phot. 1897, 44 , 458, 5(M. 

25. Brft. J. Phot. l80l, 8 , 141; 1804, 11 , 410, 470, 1805, 12 , 43; 1808, 
15,312; 1898, 45 , BID, 149. 
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Nieol,' G. Penny,’ N. Pepjx-r,’ C. Peltilt,* J. Pike,’ P. Plymlcy,' 

J. PoUitt,’ A. Ranyard,* T. Roche,' C. Rn^'xll,'" J. Sandell," 

J. Spiller," P. Stolze,'* T. SuUon," Iv \'ot;el,'’ \an WaKeni,"' 
and G. Webster.'’ 

Celluloid Film Winndies. ’I'lu* general sniijeel of |i\r<i\.vlin 
lacquers is discussed in detail in Vol. Ill of tins senes, and celluloid 
varnishes in Vol. V. lisixcially in conneetion with photonraphic 
practice, attention should be directed to the art of ai)plyinK to the 
front of the negative of a celhdose nitrate coating to prevent or mini 
niize the action of dampness. .Specihe details ol this branch of 
the art are to be found'* in the connminhtations of Harker,'" Hieii 
ert,’" h'. Blaisdell,” V. HlK'de, " A. nognee,'-' Kolas," W. Holton,” ^ 


Coiiipaic li 1*. 


1 Brit. J. phot. 187<S, 2S, rUMi 

2. Brit. J. Phot. 1H68, 15, 

8 Phot. News, lH 7 r). 19 , r /.)7 

4 K P. 8956. 1893; ahst J 8 t I ' v.U 12, M 
■KilK), 1894; abst. J. S. C. I. IWl, B, '■m. 

5 Pract. Photog 1891, 169. al.st Bril J. Phot IS.)/, 44 , .>.lt 
Brit. J. Phot. 1808. 1^ 58.5 

Brit. J. Phot. 1880, 27, 017. . , • m. in 

Brit. J. Phot. 1874. 21, 3.')5 CoiniKirt- Ailkiii, ^ ,, 

TJ S. P. 519646, 1894. In this connect ion see 1 KikIu, d. o. i. 

Mt'j. I'liot. 18CI, U, 49.-, , .d,st. J .8 c I 1891. 10, 10,92; 1892. 

11, 1056;*1893, 12, 01. 

11. K. P.21381. 1891. 

m J^Phot.^fSi.^, i.)8, Phot. News, 1.S82, 26, NIO. 

[', s. iw, nioi. 

a... i,.i, 

25 8- j S. C. I. 1901, 20, 278 

S'rLi;''?. 2S,S; "i ir'E*! 


0 . 

7. 

8. 

9. 


12 . 

13. 

14. 



19 Bull. Soc. Pranc Phot. 18//. 25, 


20. Brit. J. Phot 1868, 1$, 432 

21. K. P. 6:39, 19a5. 

22. Phot. News. 1868, 128. , 

23. Phot Corres Phot. News, 187o, 19, 104. 
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p. Carvalho/ B. Conelly/ H. Cotesworth/ Crane Chemical 
Co./ L. Crozat/ R. Dockree/ T. Doughty/ C. Diiren,* Eilen- 
burger Celluloidstol^abrik,* Evans/® M. Frank," Grenier Art Co.," 
H. Gunther," E, Hough," Jarman,"^ P. Eaujorrois," J. Lowinsky," 
L. Marten," Micke," D. v. Monckhoven,*® J.Morgeneier," Plohn,” 
Remond," F. Springmuhl," Stroblberger,“ H. Tesch,^* J. Ungar,” 
E. Valenta," L. Vidal, 2® F. Wachendorf,^® C. Waldeck," G. Web- 
ster, R, Whiting,®? W. Wilkinson,*^ and W. Wood.” 

Pyroxylin Flash Light Powder, The earlier flash light com- 
positions for photographic use contained combinations of chlor- 

24. Phot. News, 1880, 14,306. 

25. Brit. J. Phot. 1890, 37, 371. 

1. U. vS. P. 225458, 1880. 

2. Phot. News, 1906. 50, 107. 

3. Brit. J. Phot. 1883, M, 356; 1884, 31, 470. 

4. Products called ‘IJnamelinc” and "Protectaline,” Phot. News, 
1889, 33, 176. 

5. K. P. 2953, 1864. 

I). ]«:. P. 15841, 1909. 

7. Brit. J. Phot. 1880, 27, 30. 

8. P. P. 448869, 1912; abst. J. S. C, I. 1913, 32, 451. 

9. lidcr’s Jahr. 1900, 693. 

10. Phot. News, 1898.42,414. 

11. Wiener Mitth. 1907. 399; abst. C. A. 1908. 2, 512. 

12 K. P. 13317, 1900; abst. J. S. C. T. 1900, 19, 807, 1068. , 

13. Phot. News. 1893, 37. 313. 

14. Brit. J. Phot. 1870, 14, 267; 1875, 22, 272. See also Phot. News, 
1881. 25, .587. 

1 5. Wilson’s Mag. 1907, 44, 3.38. 

16. p:. P. 4195, 1873. 

17 Bclg. P. 184801, 1905. 

18. U. S. P. 439021, 1890. 

19. Phot. Mitth. 1902, 39, 59. 

20. Phot. News, 1863, 7, 233. Brit. J. Phot. 1871, 18, 471. 

•• 21. U. S. P. 109833, 1873; and Re. 5618. 

22. Brit. J. Phot, 1878, 25, 452. 

2.3 Brit. J. Phot. 1906, 5$, 651. 

24. Must. Ztg.; abst. Phot. News, 1872, 18,r*36. 

25. Chem. Tech. Rq). 1869, 8, 1, 78. Compare Dingl. Poly. 1869, 192, 
73; Poly. Centr. 1869, 35, 517; Gewerbl. Wurt. 1869, 251; Deut. Ind. Ztg. 
1869, 78; Wieck's Gewerztg. 1869, 94. 

26. Brit. J. Phot. 1871, 18, 244. 

27. Phot. Corres. ; abst Phot. News, 1874, II, 267. 

28. Chem. Tech. Rep. 1894, 33, I, 145. Compare Indbl. 1893, 391; 
Chem. Ind. 1893, 468, 

29. Phot. News, 1884, 28, 7; 1889, 33, 391. 

30. E. P. 12460, 1906; abst. J, S. C. I. 1905, 24, 934. 

31. Mosaics; abst. Phot. News, 1879, 23, 16. 

32. Brit. J. Phot, 1883, 30, 625. 

33. Brit J. Phot. .1906, 52, 203, 506; Brit. J. Annual. 1906, 849. 

34. Brit. J. Phot. 1883, SO, 239. 
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ates, bichromates, and other chemicals which together fornicd 
explosive combinations in conjunction with niagnesiuin. vSe\eral 
fatal accidents in connection with their nse, caused replaeeiiieiit 
of these products by the lower nitrated cellulose nitrates as an 
adjunct to magnesium.* Details of these formulas and prtx'esses 
are shown in the disclosures of J, Bulhx'k and C. Mitchell.’ J 
Carbutt,** F. Carter/ C. Claessen/ \V. luiller/’ (ieka-Werki* 
Offenbach Dr. Krebs, ^ R. Gilmore, « F. Hart,'*’\V. Harrison/" 
W. Harrison,** A. Henderson/^ C. Henry, *^ VV. Hojikinson,'* J 
Hubert,*® J. Huntrods,*® A. Jarman,*^ C. Knight,’^ A. laiincr,^' C. 
Mitchell,™ H. Piflard,*' Cl. Ran™ and B. .Saycc.” 

Collodion in Cermnks. 'l*lie originator of the use of collodion 
positive images for the decoration of china is an open (juestion. 
P. Armand,^^ and A. Lafon de Camarsac**^ published early processes. 
Marcchal and C. Tessie du Motay‘®used sensitive collodion in 
a collodionized fdm, toned the image with platinum and gold 
and then fired it. D. Scotellari,^^ preferred enanu‘1 collodion ; 
F. Toubert,^® was actually the first to use vitrifiable fluxes in which 

1. Phot. News, 1887, 31, 749, 1888, 32, 190, 708; 1889, 33, 02, 77, 1 10. 

1895, 39, 282. Brit. J. Phot. 1910, 57, 717. Brit. J Ahn;iiiac. 1907, O.V.i 

Sec lider’s Jahr. Phot. 1902, 448. Y. wSchwarz, li. P. r>0;i7, 1890 

2. Phot.*News, 1890, 34, 109 

3. Phot. News, 1887, 31, 790. 

4. Phot. News, 1887, 31, 779. 

5. F. P. 410239, 1909; and Addn. 12430, 132,35, 18487, llicielo 

6. Phot. News, 1888, 32, 525. 

7. D. R. P. 231599, 1905; abst. C. A. 1911, 5, 2000. Cf. 1). R. P. 
i23922, 226598; abst. C. A. 1911, 5, 1564. 

8. Phot. News, 1888, 32, 191; 1902, 46, 201. 

9. E. P. 3279, 1889; abst. Phot. News, 1890, 34, 227. 

10. Phot. News, 1888, 32, 45. 

11. Brit J. Phot. 1887,34,791. 

12. Brit J. Phot. 1897, M4, 591. 

13. D. R. P. 103518; abst. ’Vag. Jahr. 1899, 45, 1, 102. 

14. Phot. News, 1887, 31, 733. 

15. Phot News, 1888, 32, 185. 

16. Phot. News, 1908, 53, 156. 

17. Wilson Phot. Mag.; abst I’hot. News, 1904, 45, 095. 

18. Phot. News, 1887, 31, 800. 

19. Phot Corres.; atet. Brit. J. Phot. vSuppl. 1899, 46, 10. 

20. Phot. News, 1890, 34, 191, 225. 

21. Phot. News, 1887, 31, 738; 1888, 32, 403. 

22. Amer. J. il^ot.; abst Brit. J. Phot. 1899, 46, 313. 

23. Phot. News, 1888, 32, 46. 

24. E. P. 2620, 1854. 

25. Compt rend. 1855, 45, 1266. See Brit. J. Phot. 1864, 11, 238. 

* 26. E. P. 1060, 1864. 

27. E. P. 3130, 1880. ’ • 

28. E. P. 149, 1860. 
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there was no collodion. M. Anthes and E. Lloyd^ have patented 
the use of nitrocellulose and bichromated honey, similar to the 
process of Ling, Rendle and Colbrook.- 

Other processes along the above lines have been described 
by^ H. Abbott and W. Garrison,^ J. Bailey, “ W. Bayley,® A. 
Chardon,^ J. Bonnaud,® M. and R. Charbonnier,® N. Cherrill,'® 
V. I)uchochois,'‘.E. Dunniore,'- E. Edw^ard,'® P. EHiff,^^ C. Fleck, 
F. Forster and (L Rockwood,^® Albert,^^ W. Gamble,*® L. Garchey,*® 
('.eyinct,"'* C. Grecnley and J. I)ay,“‘ W. A. Henderson,**® 

Iv. Jabulowsky ami A. Bounphn,-^ F. Joubert,**® J. Lemary, 2 ® A. 
Ling, T. Rendle, and E. Colbrook,^-’ C. Marechal and C. Tessic 
du M()lay,“® E. Morgan,*'*'* \V. McCraw,®® J. von Norath,®* J. 01)er- 

1 . Iv. V. 24214, 1007; iibst. Urit. J. Phot. 1908, 55 , 382. 

2 . L, P. 17432, 17434, 1908; ubst. J S. C. I. 1900, 28 , 1063. 

3. Brit. J. Phot. 1868, 15 , 184; 1869, 16 , 231, .546; 1871, 18 , 214; 1886, 
33 , .503 Brit. T. Annual, 10 , .581. Phot. News, 1880, 24 , 390. 411; 1882, 
26 , 241; 1884. 28 , 724; 1886, 30 , 780. Jahr. Phot. 1902, 16 , 611. Fdcr’s 
Julir Phot 1.S94. 267; 1900, 686 ; 1902, 611; 1903. 506. Sec K. P. 6.501, 
1893. 

4. 1). P. P 26072, 1.883. 

5. \i P. 1294, 1,880; abst. Brit. j. Phot. 1.8.80, 27, 5.8.5. 

6 . Brit. J. Phot. 1.869, 16 , 30.8, 320. 

7. Bull. > 800 . Inane. Phot. Dec 1, 1.876; abst Phot News, 1876, 20 , 
583. 

8 . \l P. 1751, 1.888. V P 1957.80, 1889; abst Phot. N*e;\s, 1.889, 33 , 
458; J. S. C I 1,8.88. 7, 1.56; 1889, 8 , 74, 196 

9. VI P. 3298, 1876. 

10. Phot. New.s, 1,878, 22 , 74. 

11. Anthony’s Bull.; abst. Brit. J Phot. 189,8, 45 , 89. 

12. Brit. J. Phot. 1897, 44 , 696. 

13. K. P 2201, 1868 

14. Phot. News, 1902, 46 , .56 

1.5. Keram Rundsch. 1910, .397. 

16. !•:. P. 6501, 1893; abst. J. v 8 . C I. 1893, 12 , 400. 

17. Blit. J. Phot. 1868, 15 , 500; 1869, 16 , 320. 

18. Phot. News, 1895, 30 , 533. * 

19. Iv. P, 19,843, 1899, abst. J. S. C. I m1899, 18 , 968; 1900, 10 , 807, 850, 

944 S 

20. Brit. J Phot. 1,869, 16 , 332 

21. K. P. 164,80, 1901. 

22 K. P. 3002, 1,866. 

23. Phot. News. 1.S77, 21 , 437; 1883, 27 , 162 

24. li. P. 14410, 1905. 

2.5. Brit. J. Phot. 1862. 0 , 101. 

26. K P. 5223, 1879: abst. Brit. J. Phot. 1880. 27 , 429, Phot. News, 
1.883, 27 , 10. 

27. ]•:. P. 17433, 1908; abst. Brit. J. Phot. 1909, 56 , 731; J. S. C. I 
1908, 27 , .592. Cf. Iv. P. 24214, 1907. 

28. Iv. P. 1060, 186-4. See also J. Oberaetter, E. P. 2(M8, 1864. 

29., Phot. News, 1897, 41 , 215, 210. 

Brit. J. 
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netter,’ S. d’Ostrorog,* C. IVurt,^ Rcgiiaiilt,’ T. KnulK jmd 
D. vScotellari/ T. vSiiiis,® J. Slater^ J. vStriiiiiix.r,'^ C 'riioiiiMtii, ‘ 
A. Toiimoux and F. Sclinialz,"Hi. Wallidi," and 11. While 

Photomechanical Fmr.s.so.’-' lii^ Fhotolitliographe , jdioto 
zincography and similar processes, collodion and celluloid has Ik i n 
used for years and at the present lime is e\tensi\cly emplo\cd in 
several branches of the art. In collotype proceves it is essential 
to use a negative that is laterally re\ersed, i. e., a negati\e' in 
which the right hand of the subject is on the right hand of the' 
negative film. Woodbur>- ' ‘ used a solnlion of gum arabic, wlnle j. 
I'errier.^^Geymet,''' Norris, ’^pd (iobeTt”^ ] referred ge-lalin, \\hich. 
after drying, was coated with leatlu*r colloeiiein.'’ A. Weiss" 
has patented the use of a celluloid or mica sheet jdaceel (Ae r tlie' 
surface of the negative in a roll. C. ('.ould"' ])roposes to use two 
pressed cork rollers celluloid coated. A. Sanderson*-’ has intro 
duced a flat celluloid sheet for Miueegeeing ])rints or to give them 
the desired surface. C. Mackenzie*^ patented the use of celluloid 


3. 

4. 

5. 
0, 

7, 

8 , 

10 

11 

12 
13 


U vS. P. 52.003. l-HOn, K. P 3(MS, Hot J Pilot Isd.o, 12, .Oi’.l 
K. P. 105.08, 1881 
Phot. News, 1889, 33, 47t» 

Britt J. Phot. 180.0,12, 3.0.0 
Iv P. 3130, 1880. 

Phot. News, 1875, 19, 249 
K. P. 21081, 1896; abst. J. S C I 1897. 16, 799. .82.0 
D. R. P. 1384, 1877. See- also Brit J Phot 189.0, 39, 479 
K. P. 23815, 1905. 

U. S. P. 200065, 1882 
Brit. J. Phot. 1872, 19, 6.0. 

Phot. News, 1885, 29, 741 

i.>. Anthony Phot. Bull 1899, 21, 1.03 Brit J. Phot 186.{, 10, l.JO, 
1864, IL 30: hSO.O, 12, .070; 1869, 16, .0.36, LKS-l, 31, 87, 102, 131, 167, 198. 
1896, 43, .397; 190.0, 52, 7tt2 J Biiehd. 1881, 4S, .3.36 IVuroM ’s AniiuaJ, 
8, 225 IMer’s Jahr. Phot. 180i .343. 189.0. .023, 1896, .097. l.S'.Mi, .0!i9, 1,89/ , 
50(P 1900, 6.01; 1901, 0.30; 1902,3168, 19(M, .060, \\m. 1.08, 1911, 614. J.ihr 
Phot. Rep. Tech. 1899, 59,3, Shw/ (Irai.h Mitlh Is'i.s 18119, No .0,,77 
Phot. News, 186;j, 7, 14; 1901, 45, fi2.3 Bnt J Ann 1896, .822, 1897, 2.32 
H tames and A. Scott, Grav. Hel 5, 1.0.36 
■ 14. Phot. Archiv. 1868, 242. 
li.’P. 2.31.0, 18,07. 

Phot, Archiv. 187.3, 1.07. 

Kreutzer’sjahr. 18.07, 307. 

Phot. Corr. 9, 90. , . , * - 

This was finst recoinmende«l bv t'»runa, Phot. MiUli Aj/ril 18<,.) 

D. R, P. 140529, 1907. 

K. P. 2452.0, 1902. 

E. P. 25105, 19a3. 


I.O. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 
23. 


li. r. ZDIKJO, ivw. . , 

C. Mackenzie and The Institute for Physical and Political (»eoK- 

‘ T> O 4 K'7 1 n/V< 


raphy, K. P. 3457, 1904. 
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as a support for maps, and molding by heat and pressure the ^ 
physical contours, such as hills. 

Matt and transparent celluloid negatives,^ opaque and 
transparent celluloid dishefj,- celluloid lacquers for coating photo- 
graphic negatives,* and the W. Martin process* for the use of 
metallic negatives suspended in collodion or celluloid to make 
flexible envelopes or shields for X-ray tubes, are well known 
applications. P. Hewitt*^ prefers cellulose acetate for the same 
puq)ose. 

L. Boule, A. Bliu and E. Testu* patented the use of a collo- 
dion stripping film with castor oil; E. Spitzer^ the production of 
a cross line black and white screen of celluloid, while J. Bruner 
and C. Klarey* used a gelatin relief for the production of base 
relief positives on celluloid. L. Collardon and A. BartheP pro- 
posed the use of celluloid as a plastic plate for obtaining photo- 
mechanical surfaces. 

J. Bannaud^® patented the transference of colored prints 
obtained by the powder process on- celluloid. G. Balagny,'^ 

V. Saudtner,** and G. SershalP* made similar improvements. 

D. Lichtenberg-MadseiP* produces a swollen gelatin relief 
from which a plaster cast is made which is transferred to cellu- 
loid by heat. 0. Eulton and M. Gillard'^ have patented the use 
of celluloid instead of glass for the collotype process. E. VogeP* 
proposed to print from an ordinary block onto celluloid, and 
from this to print on a light sensitive asphalt or bichromated 
colloid. J. Paterson, W. Dickson and G. Kerr*^ patent the use 

1. V. Hillhousc, K. P. 9515, 1904. Kodak, Ltd., E. P. 24246, 1904 

2. B. Edwards, E. P. 14074, 1893. 

3. R. Dockree, Pk P. 15841, 1909. Compare Grenier Art Co., E. P. 

13317, 1900. • 

• 4. E. P. 24618, 1904. 

f). K. P. 16271, 1911. 

6. E. P. 3703, 1877. 

7. E. P. 249, 1900. 

8. E. P. 13380, 1866; abst. Phot. News. 1887, ML, 666, 728. 

9. E. P. 5595. 1884; abst. J. vS. C. 1. 1884, S, 265. 

10. E. P. 4537, 1888; abst. J. S. C. 1. 1888, 7. 364; 1889, 8, 160, 414. 

11. E. P. 4178, 1890; abst. J. S. C. I. 1891, 10, 572. 

12. D. R. P. 87472, 1895; abst. J. S. C. I. 1897, 18, 716; 1898, 17, 721. 

13. E. P. 3121, 1897, In this connection see G. Scrshall and Kirk, 

K. P. 17122. 1897. 

14. E. P. 14814. 1898. U. S. P. 672534, 1901 . , 

15. . E. P. 23060, 1899; abst. Amt. Photog. 1902, 386. 

16. E. P. 8088, 1900. 

17. !<:. P. 8578, 1900. 
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of a stripping film of collodion; G. Schreiber and J. Uvinstelii' 
propose to take impressions from a printing block onto celluloid 
and rubber sheets; M. Barricelly and C. bevi^ use celluloid as a 
support for stripped negatives for photomechanical printing. 
Amstutz* prepares a carbon print from an ordinary negative and 
places a celluloid sheet over the surface which is pressed into 
contact, while a wedge shaped knife engraves lirtes on the cellu- 
loid. The processes of C. borch^ and of G. Fischer^ are similar. 

G. Koppmann® produces photographic reliefs on celluloid and 
etches with a mixture of amyl acetate and amyl alcohol. A 
Stephan’ has also patented Kie use of celluloid as a support for 
litho transfers, and H. Reckard* also claims the use of celluloid 
as a support. 

Other developments of the above and similar ideas arc to be 
found in the disclosures of C. Archer,* H. vStrecker-Aufermann,*'^ 

H. Avet,“ W. Batho,** A. Bawtree,'* F. Beatty and T. Alexander,*^ 
Benecke & Fischer and J. Frank,** T, Bolas,** R. BcH'mer,*’ W. 
Boome,*® A. Brookes,** E. and J. Bullock,*® W. Burton,** Capitaine 
& V. Hertling,** J, Cheetham,** J. Christensen,** R. Clouston,** 

1. K. p! 18593, 1902; abst. J. S. C. L 19a3. 22 , 44. 

2. E. P. 19434, 1903; abst, J. S. C. I. 1903, 22 , 1307. 

3. Brit. J. Phot. 1902, 49 , 653; 1909, 56 , 86. 

4. D. R. P. 126836; abst. Wag. Jahr. 1902, 46 , II, 594. 

5. D. R. P. 13417. 

6. D. R. P. 132696. 

7. E. P. 17967, 1904. 

8 K P 23990 1905 

9. e! P, 7853,'l903;'abst. J. C. S. I. 1903, 22 , 819. Cf. E. P. 21^V 

1902. 

10. E. P. 3699, 1909. Reference is made to E. P. 28319, 1900. Elcck, 
Notizkalendar f. Chemigrapnen und Reproduction (Halle, o, S. 1902, 97j. 

11. E. P.2110, 1865. ’ 

12. Brit. J. Phot. 1875, 22 , 582, 

13. E. P. 923, 1915. 

14. E. P. 2913, 1860. 

15. E. P. 3362, 188.3; aljst. Brit. J. Phot. 1884, 61 , 154. 

16. Brit. J. Phot. 1878, 25 , 471; Phot. News. 1878, 22 , 387. 

17. E. P. 19889, 1907; abst. J. S. C. 1. 1908, 27, 140. 

P 7i91 IQOQ 

19 ! E* P’. 2312, 1884'; abst. Phot News, 1885, 26 . 1 1. 

20. E. P. 2964, 1866; abst. Brit. J. Phot. 1866, IS, 162. 

21. Phot. News, 1896.16, 117. 

22. D. R. P. 52888, 1889; abst. Ber. 1890, 26 , 671 ; Wag. Jahr. 1890. 66 , 
[85; Mon. Sci. 1890, 66, 1089. See D. R. P. 112616, 1898. 

* 23. E. P. 2871, 1866. » i 

24. E. P. 26419, 1913; abst. J. S. C. 1. 1914, 66 , 1220. 
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L. Coniides,* W. Coojkt,^ R. Courtenay,^ Daniel Process Co.,* 
K. Dent,^ P. Despaquis,® 0. Dodge, ^ M. Droitcour,® E. and C. 
Dupuis,^ L. Errera,'® and including the work of P. Gaultier,” 
Guilbot and Ileritier,” H# Gunther,” J. and L. Hartnett,” E. 
Hausleiter,” vS. Morgan,” J. Ippers,” Jacobsen,” M. Jaffe,” F. 
Kossuth,^® R. Krayn,” (). Kull,‘‘'“ E. Kunkler,"'’ W. Lang,” E. La- 
porte,^'^ J. l.ewis,''* W. Leggo/^^ Iv. Lucas,” B. Ludwig,” J. Magne,” 
W. McCraw,’” H. Mendelssohn,'” Merget,” F. Miller and Miller- 
graph Co.,” W. Newton, L. Orans,”C. Palmer,'*’ A. Payne,” G. 

1 !•:. P 1171, 185(h 

2 Iv. P. 20717), 11)0.7. 

;j. }•:. P. 2848, 1872. 

4. 1' P 712:1, 1900 

,7. Iv. P. 10009, 1890, at)st. Phot. News, 1890, 34, 812 
t). V. vS P 18.7073, 1870. 

7. V. S. P. 7.7802.7, 1904 , 8748.8.7, 1907, Iv P. 14858, 1907; F. P. 
:i79497, 1907, abst. Hrit J. Phot. 1908, 55, 220. 

8. U. S. P. 912093, 1009, 9000(H), 1910, Iv P. 1122.7, 1011; abst Brit 
J. Phot. 1912, 5S, 443. 

9 Iv P 27482, 1910. 

10 Iv P. 20000, 1898 

II. Iv P. 0093, 1907; ab.st Brit. J. I'hot 1908, 55, .787. 

12 Brit. J. Phot. 1800.13,3.80 

13. Phot. News, 1890, 34,471. 

14. K. P. 0793. 1909. 

15. 1), K. P. 2:10275, 1909, abst C. A 1912, 6, 1890, But J. Phot. 1909, 
56, 9.7,3. 

10. 11. S.P.. 34 13.32, 18.80 

17 Iv P. 20905, 1905, abst Btit. J Phot 1907, 54, 101 

18. But. J. Phot. 1809,16,4.89. 

19. Phot. News, 188.8, 32, 43 1, 49.3. 

20. !•:. P. 449, 1805. 

21. Iv P. .78, 1907. 

22. Swiss P. 20.386, 1902 

23. 1). R. P. J.111. 29, 1.884; .abst. Phot, Mitlh. Brit. J. Phot 1.88.7, 32, 

020 

24 Brit T Phot. 1884, 31, 2(M. 219; Phot.'Ncws, 188^1, 28, 199; 1880, 
30, .841; 1.8.87, 31, 17. < 

25. Iv P. 19721, 1907; D K P 190251, abst. WaR Jahr. 100.8, 54, 11,497. 
*20. Iv P. 19:10, 1.801. 

27. IvP. 340. 1.871 

28. K. P 11120, 1912, .ibst C. A 1913, 7, :1723 See also Iv Lucas. 
Iv P 1.890.7, 1911; abst C. A. 191:1,7,4.70 

29. U. vS. P. 747738. 190:i. 

:10. K. P. 3702, 1881; abst. Brit J. Phot 1882, 20, 301. 

31. K. P. 941, 1870. 

:12. II. S. P. 550079. 189.7 
;13. Brit. J. Phot. 1873,20, 1. 

:14. Iv P. 7571, 1913. 

3.7. K. P.1.711,1857. 

36. E. P. 16040, 1915, abst. J. vS. C. I. 1910, 35, 7.7.7, 

:i7. D'. P. 182l(», 1902. 

:18. K. P. 28415, 1907; abst. J. S. C. I. 1900, 28, 3.S3; Brit J. Phot. 1909, 
56, 198. 
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Pifcr,^ P. Placet;- B. Pont; II. Rafter; Re/' J. Rodri^nies/' ’ 

I. Riibie and J. MacManus; M. vSandnian;vS('lieltee & (iieseeke; 
H. vSchniidt;® J. Schrank;* \V. vSclniniaolier;‘*\V. Scliupp;'* I{. 
Shepherd/’^ H. Silberinan;^ P. vSniith,'® S<K'ieto Anonynie Petit 
collin;^ F. vStokes and C. Ilillnian;* 1). t'aineron Swan;" j. Swan,'" 

J. vSzczcpanik;' A. \'alentin and J. Zerreis*^,'’ I,. X'illcniaire,’'' 
H. Vogel, M. and (k Walker and J. Bonnaiid/** P Walerlow and 
J. Geddcs,“ J. Waterhouse,-'* R. Whittet,-’ R. Wigniann,-’^ \\\ 
Wilkinson,2'’A. Ten-Winkei;"» J. Williams/^' W. WocHlbury;" (k 
Woodiwiss;^ and K. dc Znecato The above embrace details 
of processes similar to the Stannoty])e, aifd Woodbury -tspe. 

In the preparation of dilTraction grating replicas, 'Phrop 

1. F. P. 3r)07()K, 1005; abst. J S C I 1!K)0, 25, IM 

2. !<:. P. 2100, 1804. 

3. Iv. P. 309, 1855. 

4. P:. P. 1008, 188-1 

5. Archiv,; abst, Brit. J. Phot. 1877, 24, KB 
0. Brit. J. Phot 1878, 25, 105. 

7. K. P. 0087, 1804; abst. J. S. C I 1805, 14, 507 

8. K. P, 13238, 1000; abst. Biit J. lOiot. 1008, 55, 778 
0. D R. P. 124552, 1000 

10. K. P. 17010, 1004: abst. J. S C. 1. 1001, 23,008 

11. Brit. J. Phot. 1871. 18, 27. 

12. K.P 3342, 1801; abst. J.vS.C I 1801,10,573. 

13. Chem. ZtK. 1012, 36, 041 : abst. C A 1013, 7, 2020 

14. Brit. J. Phot. 1800, 43, 502 

15. Fortvsehritte auf dem (lebiete dcr Photographio iind llu nii^Mphis 
chen Keproduktions verfahren, 1007. 

10. U. S. P. 734702, lOa'l. 

17. H. P. 8,5.57, 1008, abst. Brit J Phot. 1000, 56, 125 

18. E. P. 21209, 1007 

10. E. P.21018, 1902, abst J S C I. 1003,22, 1003. 

20. Iv. P. 1791, 1805 

21. E. P. 17fE5. 1008, abst J S. C I 1008, 27, 1 178 

22. E. P. 18338, 1001?! vSec also Jv. Vo^d, !■ P 808s, I'.KK), .d>s( 

Brit J. Phot. 1000, 47, 428 ^ 

23. Brit. J. Phot. 1911,58,422. 

24. E. P 10476, 1880. 

25. Phot. News, 1892, 36, 243 , o, 

20. Phot News. 1881, 25, 523. 1882. 26, 715, 188.3, 27, t2.>, IWl, 27, 

773; 1.SS4, 28, 86, 620; 188.5, 28, 302, 41 1 ^ 

27. Phot. Times, abst. Brit J. Phot. 189.5, 42, 5/2, OOI 

28. E. P. 130C6, 1909. 

29. Brit. J. 1883, 30, 223. 

30. U. S. P. 522566. 1894. 

31. Phot. News, 1898, 42, 217 ^ 

32 E. P, 2912, 1878. See also Phot. News. 18H.3, 27, .iSL, 1884, 28, 
177; Brit. J. Phot. 1878, 25, 182; 1883, 30, 481 
• 33. E. P. 6692, 1907. 

34. E. P. 4146, 1883. 
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in 1898^ and R. Wallace’ used a solution of celluloid or pyroxylin 
in amyl acetate. 

X-ray Screens. In Roentgen ray work and the preparation 
of calcium tungstate and other luminous screens, collodion has 
been extensively employed.’ F. Amseder,^ A. Edwards,® M. 
Levy,® M. Martin,’ W. Price,® and E. SaleiP have described 
processes. 

Collodion for Solar and Astronomical Work has been in use 
for many years. The celestial photographic work of W. De la 
Rue,^“ photographing the transit of Venus in 1874/^ and the work 
of A. Common, ’’ H. Krone,” H.Pritchard,” H.Riissell,” P.Secchi,” 
H. Vogel,^’ J. Waterhouse” and S. Wortley,” indicate advancement 
in this direction. 

Collodion in Spectroscopy. In work iu the infra-red of the 
spectrum,’® spectrographs in ultra-violet light, the focussing of 
spectral lines, and the work of W. Hartley” and V. Schumann” 
epitomize advancement in this direction. 

The texture of negatives,” micro-stnicture of collodion nega- 

1. Brit. J, Phot. lOOf). 52, 1031. 

2. Astrophysical J. 1905, 123; abst. Brit. T. Phot. 1905, 52, 929; 1900, 
53, 450. See also S. Stnitt, Phot. News, 1873, 17, 202, 405. Brit. J. Annual, 
1907, 833. Eder’s Jahr. Phot. 1905, 328. Phot. Times. 1901, '221 ; 1905, 239, 
389. U. S. P. 705490, 817509, 839853, 898369. C. vSehreiber. E. P. 24132, 
1901; abst. J. S. C. I. 1902, a, 1469. Phot. Annual. 1892. 110. 

3. Eder’s Jahr. Phot. 1898, 237; 1903, 17, 418. 

4. I). R. P. 237015; abst. Wag. Jahr. 1911, 57, II, 508. 

5. E. P. 111913. 1916; abst. J. S. C. 1. 1918, 37, 75-A. 

6. E. P. 10098, 1897; D. R. P. 106576, 1897; abst. Chcni. Centr. 1900 
71, 1. 698. 

7. E. P. 24618, 1904. 

8 U. S. P. 753310, 1904; abst. J. A. C. vS. 1904, 26R, 429. 

9. F. P. 468806, 1913; abst. J. S. C. 1. 1914, S3, 986. 

10. Phot. News, 1861,5,430. Brit. J. PhoM862, 9, 107. 

11. Glaisher, Phot. News, 1874, 18, 62L W. Abney, Phot. News, 1874, 
18. 429; 1875, 19, 154. Brit. J. Phot. 1875, 22, 136. 

12. Phot. News. 1886, 30, 458; 1889, S3, 10, 73. 

13. Helius, abst. Phot. News, 1873, 18, 118, 158. 

14. Brit. J. Phot. 1868, 15, 601. 

15. Phot. News, 1894, 38, 597. 

16. Phot. News, 1858,2, 110. 

17. Phot. Mitth.; abst. Phot. News, 1876, 20, 158. 

18. Phot. News, 1872, 18, 295, 308. 

19. Phot. News, 1874, 18, 410. 

20. R. Chaboseau, Chem. Ztg. 1910, 34, 955. 

21. D. V. Monckhoven, Phot. News, 1874, 18, 296. 

22. Phot. News. 1886, 30, 182. 

23. Phot. News, 1890, 34, 361, 381. 

24. ^^ J. Girard, Compt. rend. 1876, 82, 736; abst. Phot. News, 1876, 20, 
214; 1877, 21, 34, 441. 
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tives/ grain of silver images in the wet collodion process, = are. 
subjects in the microscopic structure of collodion and celluloid 
as applied to photographic processes, the vriginal r(‘ferene(s 
of which should be consulted for details.^ Iv. ('.ripon‘ li:is shown 
that if a film of collodion is poured, upon the surface of a wet, 
glass plate, it may be separated from the glass, after dr\ iiig, in 
the form of a very thin, transparent indlicle which can be placed 
in a frame. This membrane with its polished surface, rellecfs 
light in the same way as glass, and iiolarizes light both by relh c 
tion and transmission. The maximum angle of jiolari/jiliou 
is 33° 35' reckoned from the surface, or .5.5 J 2.5' normal. .Vccord 
ing to the law of Brewster* it is deduced that collodion has an 
index of refraction, ;/ = 1..510.S1, which is somewhat greater 
than that of crown glass. He has shown that it is possible with 
the aid of this index, and by observing the displacement of the 
ranges of interference produced by a membrane of tins nature, 
to calculate its thickness. The tilms experimented upon were 
less than 0.01 mm. in thickness, varniig from tl.OilSI (MISS niin 

Through this thin collodion screen a large proportion of 
radiating heat may pass, 'faking as the sources of he.at, some 
times the Qame of a moderator lamj) or of a candle jdaced in the 
focus of a metallic reflector and maintained at a const.ant height, 
it was found that the membrane allowed 0.01 of the luminous licsit 
to pa.ss. When a blackened c.an of boiling water was taken as 
the source, the proportion of heat transmitted was not inon* than 

0.70. If the can was maintained at a temperature of .5(f\ only 
0..50 of the heat passed, and this amount did not sensibly dei reasr* 
when the temperature of the source wais 2(f' less. When two 
films of collodion wxrc^ placed in the track of the heat (‘inanating 
from a can heated to KM)'', the amount of heat transmitted was 
().5S3; the first transmitted 0.70 of the heat, and the second Tdiii 
allowed 0.80 of the heat wfliich traversed the first screen to jiass , 
through K. 

He fonned polarizers by means of coIUkIioii films which 

1. F. Frary and G. Woolctt, IvikIiUi bn Coiik Appl C'hein I'.llli, 20, 
149, abst. Brit. J. Phot 1912, 59, S79 

2. Monpillard. Phot Mitth. 1907. a, TiH . Bnt J Phot 1907,54,9:10. 

3. Brit. J. Annual, 1914,017 Ain.it I'hot. 190-1. 39, :i90 Iwlcr Jahr. 

. Phot. 1908, 22, 491; 1913, 27, .390 W Porj{an, Phot News. 1902, 4$, 23.5 

4. Compt rend 187.5, SO, 882, abst Phot News 187.5, 19, 209. Phot. 
News, 1881, 25, 174. 
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served both for light and for heat. The polarizers are prepared 
by cementing collodion films upon tiny plates of zinc cut in the 
form of frames, superposing and inclining the sheets of collodion 
at an angle of 30° 35' upon the direction of the rays. They have 
a transparency much superior to mica, and although more fragile 
than mica, are also more easily prepared. If two instruments, 
each composed of six films, are placed to intercept the heat rays, 
it will be found that those crossed, in which the planes of incidence 
are perpendicular, only allow 0.()G part of the heat transmitted 
by the parallel instruments to pass through. By placing nine films 
before a Nicol prism,, and noting the deviations of the galvanom- 
eter when the principal section of the prism is parallel or per- 
pendicular to the plane of polarization of the film, it is found 
that the polarized heat composes O.G 0.7 of the pencil trans- 
mitted. 

In ])hoto-micrography (a cacophonous word) collodion has 
been extensively employed, and in the siege of Paris during the 
Pranco-Pnissian war was developed to a high degree of perfection 
by Dagron.^ Pull instruction concerning this interesting branch 
of collodion technology will be found^ in the disclosures of T. 
Barrett,’ J. Bockett,^ vS. Bottone,’ J. Elsden,® Girar^,^ H. Gun- 
ther,” G. Johnson,” A. Neyt,’® J. Nicol,’^ W. Olley,^’ A .Pringle,*’ 
Pike,*^ 0. Rood,” A. Sanders,” R. Traer,” J. Weightman,” Wille- 

1. Brit. J. Phot. 1871, 18, 426; Phot. News, 1897, 43, 211. See Moigno, 
Brit. J. Phot. 1871,18, 372. 

2. Dagron, Brit. J. Phot. 1900, 47, 434. See also Brit. J. Phot. 1907, 
54, 39. G. ShadlwU. Brit. J. Phot. 1859, 6, 104. Phot. News, 1858, 2, 4, 
32. Kdcr’s Jahr. Phot, 1909.23,531. Phot. Annual, 1892, 110. J. Daucer, 
Brit. J. Phot. 1859, 6, 91. 104, 118, 125, 126. 

3. Phot. News, 1858, 2, 127. 

4. Brit, J. Phot. 1862, 9, 162. 

5. Phot. News, 1885, 29, 300. i 

6. Phot. News, 1882, 2S, 723. 

* 7. Bull. Soc. Franc. Phot. 1876, 22, 101. 

8. Phot. News, 1889. 33, 18. 

9. Phot. News, 1883, 27, 109, 125. 

10. Brit. J. Phot. 1862, 9, 127. 

11. Phot. News, 1858, 2, 167. 

12. E. P. 896, 1856. 

13. Phot. News, 1888, 32, 126. 

14. Humphrey’s J.; abst. Bull. Soc. Chim. 1864, 1, 237. 

15. Amer. J. Sci. (Sill); abst. Brit. J. Phot. 1861, 8, 378, 531, 546; Phot. 
News, 1861, 5, 530. 

16. Phot. News, 1874.18, 170. 

17. Phot. News, 1858, 2, 104. 

18. iBrit. J. Phoi. 1864, 11, 147. 
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min,^ and Wood,* especially in the work of the latter three. • 

Photoxylography, or the deposition upon w(xh 1 of images, 
usually of collodion, less frequently spoken of as colUxlion wood 
engraving, being the employment of a photographic image to 
wood blocks to save the laborious work of the artist, iK'rhaps had 
its inception from an English patent which E. Newton t(H)k out 
in 1857 for a correspondent.* In this, the pores of the w(x)d 
were first filled with zinc white or similar substaniY, ])olisliing 
then collodionizing and exposing in the camara. 

F. Griine^ patented the transfer of a colUxlion positivi* to 
wood by means of gum or albumen, then dissolving the collodion 
and leaving a metallic picthre which would not interfere with 
the engraver. Various photoxylographic irnKTsses have Ix^en 
disclosed by J. Contencin,'^ G. Dawson,* P. Duclux'liois,^ T. 
Harris,* R. Hunt,** J. Husnik,’^ A. Nicol,’^ V. PavlolTski,’* W. 
Rawlings,^* and others.*^ 

One of the great advancements in photography has been 
the use of hydrazines in a gelatin or collodion emulsion, as described 
by W. Caldwell.’* In the presence of formyl hydrazine, or hy- 
drazine phosphate or sulfate, it is immaterial whether the expo 
sure is short or long, because the image may lx‘ developi'd in the 
ordinary manner. For instance, with an ordinary plate with 
extreme over exposure, one obtains a positive instead of a nega- 
tive, i. e., a reversal of image, whereas with hydrazine present, 
a negative is obtained, irrespective of the time of exposure.'* 


1. Brit. J Phot. 1805, 12 , 153 

2. Amer. J. Phot. abst. Phot News, 1861, 5 , 393. 

3. E. P. 1511, 1857. 

4. E. P. 2022, 1869. See Brit J. Phot. 1870. 17 , 4/1. 

5. Phot. News, 1861, 5 , 101. 

6. Brit. J. Phot. 1869, 325. 

7. Phot. News, 1895, 39 , 9 

8. Practical Phot.; abst. Phot. News, 1879, 23 , 275. 


Phot. News, 1858,2. 158. 
Phot. News, 1879, 23 . 4. 
Brit. J. Phot. 1873, 20, 231. 
rtot. News, 1884, 28 , 193. 
Brit. J. Phot. 1892, 39 , 230. 


, 1 $, 343. Sec also Brit. J. Phot. 1865, 


9. 

10 . 

11 . 

12 . 

13. 

14. — - 

^ 72; 1876, . 

^^'l5^U^S.^R 956567, 1910; E. P. 1689, 1908; alwt. J. S C. I. 1909, 21 , 

m; Mon. Sci. 1912, 77 , 62. . . . , i -...u ^ 

16 For the purely theoretical developmental side of this subj^ ^ 
V. Abney, Phot. News, 1882, 28 , 506. Brit. J. Phot. 

V. Bancroft, J. Phys. Chera. 1910, U, 56, 68, 71, 73. Bnt. J. Phot. 1910, IT, 


H Voael. Brit. J. Phot, louo, v"-'- *»*•’” * j - - 

"1, B, 206; 1878, 25 , 142; 1900, 47 , 326. Phot. News, 1890, 34 , 
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‘ Celluloid Cements^ have been extensively used in increasing 
adhesion of collodion preparations, and have been dealt with by 
J. Waterhouse.^ • 

Celluloid Dishes and Measures^ in a great variety of forms 
and for a multitude of u;<es have been used in photographic 
technique, and are described in the writings of F. Brown and W. 
iMwards,"* 0. Brown,** N. Brown, R. Burgess and E. Leigh, ^ 
O. Crane, A. Edwards,*' B. Edwards,*” C. Gould,** A. Henderson , *2 
B. Hillhouse,*** C. Hillman,*^ (L Houghton & Son,*^ Hunaeus,*® 
Kodak, Ltd., *7 J. Levi,*« J. Merrett,*” J. Avery,-” F. Mills, 2 * H. de 

030. W. Cooper aiiO W. ‘kuttall, Hrit J Phot li)08, S5, 62. Frankland, 
Hrit. J Phot I.S72. 19 , 12 K. Goldberg, mit. J. Phot. 1910, 57 , 678; 1912, 
59 , 920. C, Guigiiet, Phot News, 1889, 93 , 450. J. Haycroft, Phot News, 
1890, 34 , 7(H. M. Pea, Hrit J Phot 1800. 13 , 00, 112 K Lehman and P. 
Knoelie, Zts. Kei»roduktioiistechnik, 16 , 8, 21; abst C A. 1914, 8, 2318. R. 
Leumann, F. P 434025, 1911, abst. J. S. C. I 1912, 31 , 303 R. Liescgaiig, 
Hrit. J. Phot 1898, 45 , 242 Luppo-Cratner, Zts, Chem Ind Koll, 3 , 33. 
Moiipillard, Hnt. J Phot. 1908, . 55 , 3 H. Petschler, Brit. J Phot. 1805, 
11 , 133 O R(K>d, Hrit J. Phot. 1802, 9 , 190. W. Russel, Phot News, 1897, 
41 , 480, 503, Hrit J. Phot 1899, 46 , 185, 200. K. vSchauin and K. J^diloe- 
rnann, Hnt J Phot 1900, 53 , 087 8t George, Hnt J. Phot 1884, 31 , 245. 
H Thrift, Hnt J. Phot 1900, 53 , 547 Trobridge, Hrit J Phot. 1899, 46 , 
005 !•' Valenta, Chein Ztg 1910, 34 , 713, 722 L. Vidal, Phot News, 

1889,33,99 C Wiedemann, Coinpt rend 1880, 91 , 893; alxst Phot News, 
1881, 25 , 174 

1 Anier 1 Phot 1892,13,84 Hull. Phariii. 1912, 220, Wit J Phot. 
1907, 54 , 080 Camera, 1888-1889, 3 , 193. Jahr. Phot 1895, 9 , 459, 1902, 
16 , 518, 1910, 24 , 510, 1912, 26 , 030; Phot Mitth 1903. 40 , 2!). 1905, 42 , 280, 
305, 1907, 44 , 337 Photography, 1900, 12 , 549, 747, 1901. 13, 350, 1902. 14 , 
021 Phot. Annual. 1895, Hil Phot. News. 19(M, 48 , 4!)1 Phot. Times, 
1895, 27 , 311; 1889, 19 , 312 J. vSwain, Phot Times, 1891, 21 , 035 

2 Phot News, 1890, 34, 379. 

3. Phot News, 1878, 22 , 501; 1890, 40 , 178, Phot Mitth 1894, 30 , 
29, 1912, 49 , 19 Hnt J Phot 188-1, 31 , 95, 1899, 46 , 392 
. 4. L: P 21505, 1890. 

5 Hrit J Phot 1895,42,220.201 

0, F P. 25048, \m. V vS. P. 721011, 7140;i<l, 1904. 

7. !•:. P 83,57. 1903 . 

8 Hrit. J Phot. 1912, 59 , 44,5. I-. P. ObO, 1912. 
y. Hrit J. Phot. 1895, 42, 220, 075. 

10. F P. 14074, 1893. 

, 11. F P. 24,525. 1902. 

12. Hrit T. Phot. 1899,46, 431. 

13. Iv P. 9515, 1904. 

14. F: P. 1,3,59, 1907. 

15. Hrit. J. Phot. 1900, 47 , 22. 

10. Phot. Mitth. 1893, 29 , 29, 84 
17. !•:. P. 19031, 1902; 24240, 1904. 

18 F. P. 17852, 1899; abst Brit. J. Phot. vSuppl. 1900, 47 , 96. Phot. 
News. 1898, 42, 389 

19. !•:. P. 11709, loas. 

20. lv.,P. 1051, \m. 

21. K. P. 216,39, 1903. 
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Molard,^ A. Sanderson,- G. Sershall,'* K. Slebbing,^ W. Taylor,-'’ 
and David.* These include celluloid shutters, funnels, develop- 
ing trays and dishes, squeegees, measuring cups, frames, dish 
covers, print cutter parts, plate lifters and holders, and vignetting. 

Celluloid Reliefs. In the embossing of photographs,^ photo- 
reliefs,® bas-reliefs for decorative purposes,-' molds from })hoto- 
graphic originals, and transparencies (])hotophane), celluloid 
has been widely used.^^ 

Celluloid Focussui}:^ Screens^' have been describe<i by D. Car- 
valho,^® and matt celluloid sheets instead of ground glass foi 
focussing screens of cameras.'* » 

For a description of the ♦’arious apparatus employing collo 
dion parts or in connection strictly with collodion ])hotographic 
work, reference is made'Hothe ])atented processes and communi- 
cations of C. Anthoni,'* T. Blair, N. Brown,’® Comp^ (ien. dcs 
Htablissements Bathe Freres Bhoiiographe et Cinematographe,’'' 
F. Cossittand L, Castor, ^”0. Ivastman,^' C. Hillman, '* J. bafarge, ’-’ 
C. Lambert, J. Lefeuvrier,®* S. Livett,-* Iv. Mertens,’^ I'. Mills, 

1 . Bull vSoc. Franc. IMiot. hSht. 10, 3^14 

2 K P. 25105, 11)03. 

3 K P. 10012, 1890; 3121, 1H97 0 Sershall and H Kirk, V. P. 

17122, 1S97 , 

4. Brit. J. Phot. 1884, 31, 30 

5. E. P. 5198, 1905. 

0. Phot. News, 1883, 27, 822. 

7. A. Hurt, E. P. 5055, 1888 J) Lichtciibcrx- Madsen, E P 11814, 

1898 

8. T. Marccau, E. P. 20387. 189(5, abst J S C I 1890, 15, 704, 8*10. 

9. R. Namias, E. P. 4301, 1907. 

10. F. Palmer, E. P. 18210, 1902. W. Ohse, E. P. 9703. 1901 

1 1. W. Woodbury, E. P. 2912, 1878 

12. Brit. J Phot. 1860, 13, .545, 1909,56,210 Anier, Annual, Phot. 
1892, 212. Anthony’s Phot. Annual, 1894, 6, 72. Phot. ZtK 1909, 33, 
.385. Phot. Times, 1889, 19,^30 Photography, 1903, 15, 42 

13. U. S. P. 237240, 237247? 2:17248, 1881 

14. Journoud, E. P. 5793, 1880; abst. Phot. News. 1887, 31, 230. 

15. Frcnzcl, Pap. Ztg, 18t)9, 24, 9a3 Eder’s Jahr Phot. 1894, 8, 123 

16. E. P. 3024, 1860. 

17. Swiss P. 13528, 1896. 

18. E. F. 25048, 1903. Reference is made to E. P. 3765. 1903. 

19. E. P. 2067, 1915; abst. C. A 1917, 11, 2077. 

20. U. S. P. 1180255, 1916; abst. C A 1916. 10, 1475 

21. E. P. 3530, 1887. 

22. U. S. P. 920138, 1909. E. P. 1359, 1907. 

23. E. P. 2598, 1862. 

24. E. P. 1825. 1875. 

25. E. P. 3628, 1881. 

26. E. P. 25234, 1901. 

27. E. P. 17199, 1904. 

28. E. P. 21639. 1903. 
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• G. Pifer,* M. Reichenbach,^ P. Roller,* Y. Schwartz,^ Soc. Anon. 
Nouvelle L’Oyonnithe and H. de Boistesselin,* F. Stokes and 

C. Hillman,* W.. Walker and G. Ivastman,^ E. Wedgwood,* and 
A. Wilson.^ 

In connection with the development of the ramifications of 
the foregoing topics, attention should be drawn to the improve- 
ments, both chemical and mechanical, which have been made 
by T. Able,** P; de Fontainemoreau,** H. Avet,** E. Baekeland,** 
A. Balconi,*^ W. Barker,'*!'. Barrett,** A. Beaumont,*^ R. Bieder- 
mann,** F.Blaisdell,**G. Bradshaw, *®W.Brookes,*^H.Carbonnelle,** 

D. Camegie,^** I). Carvalho, Chectham,“ Cheni. Fabrik. Actien 
vorm. E. vSi'hcring, ’* L. Cornides,^^* H. Curtis,*** J. Fallowfield,^* 

E. Dunmore,*® W. England,** 0. v. Eversbusch,*** R. Faulkner,** 
E. Favre,** M. Frank,*** 0. Fulton and W. Gillard,** J. and B. 

1. 1'. 2K7rA 10()7;-abst. J. vS. C. I. 1908, 27 , 1220. 

2. U. S. P. ()1U017. 1899. 

;j. Iv. P. 7760, 1905; abst. J. S. C. I. 1906, 25 , 493. 

4. Phot. ZtK. 1898, 22 , 20. 

5. F. P. 420983, 1910; abst. Kunst 1911, 1, 1.'35. 

6. K. P. 21209, 1907. 

7. U.S. P.370111, 1887. 

8. K. P. 13763, 1910; abst. J. S. C. I. 1911, 30 , 888. 

9. K. P. 1712. 1862. 

10. K. P. 12629, 1909. » 

11. K. P. 2465, 1864. 

12. E. P. 2110, 1865. 

13. n. R. P. 43521, 1887. Sec Jahr Chem. 1892, 45 , 2940. 

14. F. P. 466996, 1914; abst. Ann. Rep. Soc. Chem. Ind. 1916, 1, 302. 

15. E. P. 15249, 1907. 

16. Phot. New.s. 1858, 1, 20;i. 

17. E. P. 5109. 1906, abst Brit. J. Phot. 1906, 53 , 993. 

18. E. P. 2356. 1907, abst. J. S. C I 1907, 26 , 1005. 

19. E. P. 6.39. 1905. 

20. E. P. 17967, 1891; abst. J. S. C. I. 1891, 10 , 971; 1892. 11 , 730. 

21. Brit. J. Phot. 1880, 27 , 210. „ 

22. Brit. J. Phot. 1908, 55 , 268. 

23. Brit. J. Phot. 1907, 54 , 913. * 

*24. U. S. P. 237247. 1881. 

25. E. P. 2871, 1856. 

26. E. P. 2a36, 1894; abst. J. S. C. 1. 1894, 13 , 194, 422; 1894. M, 65. 386. 

27. E. P. 2112, 1855, 

28. Astronomical Soc. of the Pacific, 1911, 23 ; abst. BrR. J. Phot. 
1911,58, 681. 

29. Brit. J. Phot. 1909, 56 , 980, 1002. 

30. Brit. J. Phot. 1883, 30 , 30. 

31. Phot. News. 1890, 34 , 364. 

32. Archiv. f. Ophthalmologic, 509. 

33. E. P, 1642, 1872; abst. Brit. J. Phot. 1873, 20 , 171. 

34. E. P, 1569, 1880. 

3^. Atelier Phot 17 , 133; abst. C. A. 1911. 5 . 252. 

36. ^E. P. 6018, 1904; abst. J. S. C. 1. 1905, 24 , 290. 
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Galay,' Grenier Art Co.,* J. Griffin & vSons, Lit!., and J. Tlioinp * 
son,* G. and D. Hay,^ M. Herve,'* P. Hewitt,'^ H. Knnlzc'n/ 
M. Holzberg,* T. Hooman and J. Malim'wski,® K. Hoskins, 

G. Itasse," A. Jannan,’* C. Kirby/*' j. Lambert,'^ C. l.aiiglois,'' 
E. Laporte,'*S. bees,” R. Leiimann,”' A. l.()mbardi,'*M). bort/.ing,*'’ 
A. Mallock,** P. Moss, 22 J.01)emetter.2' IVfer.^^ J. IVin,^^’ Iv, lVtlit.‘*« 
Photochemischefabrik R. Risse,2Ui. Plnss,^'^ P. Ponl, '* Iv. Pottn*,"* 
P. Reid and J. Eastwood,*" J. Reynolds.'^ H.’Rlu'inlandiT," J. 
Robinson," Rotophpt Ges. f. Photograpliisohc Industrie.*' J. 
Schnauss,*® J. Schinnacher and (». Stadc,*'' (*. vSealcy and J. l^'e,*" 

H. Smith, vSociete H. Mcrvillc et Cie,'<* Iv Stebbing," Iv Slockis,'^ 


1 K.P. 1715, 1909; abst.1 S. C I 190*1. 28 , IK VJ 

2 E 1M3317, 1900; ahst. J S C I 1900, IS, HOT. KHW 

3 E. P. 27486, 1910; abst. Brit J. Phot. 1911, 58 , 8,79, 

4. E. P. 2808. 18.55. 

5. Brit. J. Phot. 1898. 48 , 4.87. 

6. E. P. 16271, 1911. 

7. E. P. 1286, 1905. 

8. Phot. News, 1895, 39, .361 

9. E. P. 1089, 1861. 

10. Phot. News, 1873, 17 , 17 mno 7i i 

11 DR. P. 1063.34, 1897; abst Chcin Ceiitr 1900, 71 , 1. 0.)8 
Xi Phot.’ News. 1904. 48 , 338 

13. K. P. 121499 

14. E. P 13475, 1905. 

15 E*P 22.54, 18.56. 

}5- ^’’2^244 l(«7':^w''’Bril J I’liol l‘,>0S, 55 , HIO Hec uls.) 

K. P. i367, IsW; 247M, 1898, 2.'->!M2, 2879:), mi. 

18 F. P. 4114825, 1911 , abft J SCI. 1912, 31 , M. 

19. E. P. :tl9fl, 1878. 

20 D R. P. 109839; abst Jahr Chem 19(K). 53 , 847. 

21. Brit. J. Phot. 1899,48,244 

22. E. P. 2274, 1910. 

23. Phot. News. 1874. 18 , 255 

24. F. P. 3.59768, 190.5, abst C. A 1907, 1, 1648, 

25. E. P. 2393. 18.5#. 

26. E. P. 72, 1865, ♦ ^ 

27. F. P. .36.3086, 1900. abst. J .S. C. I. 19%, 25, >7 

28 F P 4.56925, 1913, abst Chem Ztg. Rep 191.1,37, 4^ 

29. E. P. 309. 18.55. 

30. E. P. 14171, 1888. 

31. -E. P. 1849, 1882. . ^ ,,, . . 

32 E. P. 1112, 1880; al)st. Wag Jahr 1881, 27 , 130, Chem. Ind. 188 , 


3 175 

’ 33 . Brit. J. Phot. 1911,58, 241. 

34. Brit. J. Phot. 1896,18, 179. 

35. E. P. 13793, 1908. 

36 Phot. Woch.; abst. Phut News, 1878, 22 , 2<>8. 

37. E. P. 748, 1879. 

38. U.S. P.27672, 1880. iah 

39 Ilford Photo. Scraps; abst. Phot. News, 1904, 48 , 16.) , 
40. H. P. 28793, 1902. 
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• F. Stokes and C. Hillman,^ T. Sutton,^ P. and J. Taton,* J. Thorn- 
ton and C. Rothwell,* G. Turati,® R. Wall,® Pietzner,’ L. War- 
nerke,® G. White, ? J. Williams,*® G. Wood,** H. Wood,*^ C. Woods,** 
J. Wheeling,*^ G. Balagny,*® Blanchere and Penito,*® Blanquard- 
Evrard,*^ A. Brebison,’® •F. Butterfield,*® Compagnie Generale 
Phonographes et Appareils de Precision, 2 ® Despaquis,®* J. Eder 
and E. Valenta,^^ F. Bayer & Co.,^* Fickeissen and Becker,®* F. 
Fritz, “ Geka W6rke Offenbach Dr. G. Krebs,®® Gethan and Cam- 
bier,®*^ F. Hart,®* Helioseur-vertrieb Ges.,®® Henocque,*® W. Hill,** 

41. Brit. J. Phot. 1882, 29 , 215. 

42. Brit. J. Phot. 1(U2, 59 , 195. 

1. E. P. 21209, 1907; abst. Brit. J. Phot. 1908, 55 , 220. 

2. Brit. J. Phot. 1871, 18, 175. * 

5. F. P. 434791, 1910; abst. J. S. C. 1. 1912, 81 , 303. 

4. U. S. P. 780536, 1905; E. P. 17738, 1899; abst. J. S. C. I. 1900, 19 , 
089; 1905, 24 , 513. 

5. Brit. J. Phot. 1899, 4 $, 822. 

0. U. P. 775, 1882; abst. Brit. J. Phot. 1882, 29 , 631. 

7. I'Vcie Phot. Ztg. ; abst. Brit. J. Phot. 1907, 54 , 42. 

8. Brit. J. Phot. 1880, 27 , 256. See also A. Weiss, D R. P. 140529, 

1901. 

9. E. P. 440, 1864. 

10. E. P. 12309, 1889; abst. Phot. News, 1890, 34 , 582. 

11. E. P. 13191, 1890. 

12. Brit. J. Phot. 1882, 29 , 78. 

13. Brit. J. Phot. 1882, 29 , 248. 

14. U. vS. P. 17651, 1857. For nitrocellulose filters sec G.^Brown, Brit. 
J. Phot. 1895, 42 , 264. 

15. Bclg P. 61821, 1883. 

10. C 0 .S 1110 S, 12 , 320; abst. Poly, Centr. 1858, 24 , 675. 

17. Bull. vSoc. Franc. Phot.; abst. Bull. Soc. Chini. 1804, 1 , 238. 

18. Bull. vSoc. Chilli. 1864, 1 , 155. 

19. Phann. J. Trans, Dec. 15, 1889; abst. Aracr. J. Pharm. 1889, € 1 , 
45, 99, 155, 199. 

20. E. P. 14039, 14743, 21099, 1909; F. P. 410986, 4165.54, 1910; abst. 

• J. S C. I. 1910, 29 , 517, 720, 901. 1410. 

21. F. P. 105161, 1874; Addn. dated Oct. 21, 1874, Mar. 30, May 4 , 

Aug. 17, 1875; May 0, 1870. ' 

22. Chem. Ind. 1893, 16 , 443; 1910, 33 , 449, 486, abst. Chem. Tech. 
Rep. 1893. 32 , II. 232. 

£3. F. P. 32()408, 1902; abst. J. vS. C. I. 1903, 22 , 820, 1256; 1904, 23 , 
337; Mon. Sci. 1905, 63 , 88; Chem. Zts. 1903, 2 , 442. 

. 24. D. R. P. 25171; abst. Wag. Jahr. 1883, 29 , 1134; Bied. Tech. Chem. 

Jahr. 1883, 6 , 475. ^ 

25. D. R. P. 227130, 223819; abst. J. S. C. I. 1910, 29 , 977, 1410, Wag. 
Jahr. 1910, 56 , II, 539. 

26. D. R. P. 223922, 226598, 231599; abst. C. A. 1911, 5 , 1564; Chem. 
Ztg. Rep. 1910. 34 , 368; Chem. Zentr. 1910, 81 , 1351; 1911, 82 , 1, 771; Jahr. 
Chem. 1910, 63 , 1, 208. 

27. F. P. 314607, 1901; abst. Mon. Sci. 1903, 59 , 61. 

28. E. P. 856, 1888; abst. Phot. News, 1888, 32 , 42. 

29. Belg. P. 171371, 1903. 

30. ^11. Soc. Franc. Phot. 1882, 28 , 319. 

31. U. S. P. 141351, 1873. 
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Jeanrenaud/ W. Kelly,’ R. Krayn,» D. Lance, < R. Leninaim> 
H. Liittke,® Marion,'^ Montniil,* A. Miiller-Jacobs,'‘ II. Palnicr,’“ 
Pctschler,” Piard,^’’ K. Pin,'^ Portass, Portass and Portas^’^ |. 
Rieder,*^ E. Rouxcville,’'’’ E. vSannders,*^ vScljnanss,”* V. Scliwait/..'* 
J. vSmith,^'^ W. vStanley,‘‘ T. vSnlton,* vSwan,’’ Teissicre and Jai' 
queinet,-^ Tniemann-Wood,-' E. Valenta,*’’ and II. \'o^t1.'’^ 

Cellulose Nitrate Smokeless Powders. ^Scctum Ten. The 
historical development of this subject is comprehended under the 
following headings:. 

1. Development of the XilioccUuloses, Ihstoncolly (j). 

2. Classijication of Xitnhcllulose Poic^crs (p. 2942). 

3. N iirocellulosc-nitro^yccrol Poioders (291S), cordile (2919) 

4. Smokeless Powders by their Names (29()S). 

5. Manufacturing Processes (2979). 

1. Mon. vSei. 1803, 5 , 300 

2. Pelg. P. 101747, 1000. W Kelly and J Hentliaiii, Swiss P. .'{rd.'di, 

1005, 

3. I). K. }’. 107232, 107013, ahst Wag Jalir. 10(H), 52 , 11, 4S7 

4. Bclg. P. 234301, 1011. 

5 K. P. 434025, 101 1 ; ahst. T. S C I 1012, 31 , 303 
0. I). R P. 1.32421, 13.5318, ahst Chein Ztg 1002. 26 , KMO, Jahi 
Chem. 1002, 55 , 1, 111. 

7. Rep Chim, Appl 1802, 4 , 32.5. 

8 \fon. Phot.; ahst. Hull S<k' Chim 1801, 1 , 1.5-1 
0 V S. P. 4748.50. 1892; ahst J. A C S. 1.H02, 14 , 1 11. 

10 li. P, 8701, 1910; V. P. 431001, 1011, ahst J. S (.' I loM, 30, 

1470 

11. Diiigl Poly 1800, 153 , 318, ahst Poly. Centr. 1801 , 27 , 213 

12. Mon, Sci 1.H04, 6 , 422 

13. K. P. 102000. 1010; P. S P 1 l.H-1772, 1010; ahst J S C 1.1010,35, 
7.55, 1273 

14. K P Ai)pl 80.80, 1010, ahst. J. S C. I. 1010. 38, 271 A 
1.5. Swiss P. 47703, 1000 

10. Iv. P. 17773, 1000, 13023, 1007, ahst J. S C. I 1007, 26 , 1207. 

17 Wilson Phot Mosaics, 1882, 80. 

18 Hull. Helg, Phot.; alut. Rep. Chim App, 1803, 5 , .321 Mon Phut , 
ah.st. Bull Soc. Chim. 1804, 2 , 4(K). 

19 U. S. P 710010, 1002, K. P. 0003, 1002; F P. .3201.51, 1002^ ahst 
J S. C. I. 1902, 21 , 44, 1303; 1003, 22 , 440 

20. K. P. 61.54, 1910; F. P. 413222, ahst. J. S. C. 1 1010, 29 , 113.7; 
1911, 30„447; Mon. Sci 1012, 77 , 13. 

21. E. P. 269, 1888; ahst. IMiot. News, 1.888, 32 , 41 

22. Phot. Notes, 18,54, 9 , No 101, 72; ahst Bull Soc Chun 1864, 
2 , 79; Mon. Sci. 1863, 5, 741; Phot. News, 180.3, June .5th, Rej) Chim Appl 
1863, 5, 275. 

23. U. S. P. 61368, 1867. 

24. Mon. Phot.; ahst. Bull .Soc Chim 1864,1,80 
26. Bull. vSoc. Franc. Phot. 1882, 21 , 171. 

26. Chem. Ztg. 1909, 33 , 9,3.3, 942, 1911. 35 , 941, ahst C A 1911, I, 

3543 * • 

27. D. R. P. 12416, 13726, ahst Wag Jahr. 1880, 26 , 90:j 
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G. Nitrocellulose in Manufacture of Cartridges, Detonators, 
Primers and Percussion Caps (2980). 

7. Physical Constants of Smokeless Powders (2983-2987). 

Development of the Cellulose Nitrates in the War-like Arts. 
In considering the historical development of nitrocellulose from 
various angles (see pp. 15G7-1G39) the early endeavors in the 
fields of military , application have been briefly touched upon, 
while the purely commercial exploitation of nitrocotton for tech- 
nical and peaceful uses has been epitomized under other topical 
headings elsewhere in this Chapter. The detailed history of 
the development of modem smokeless powder has never been re- 
corded — at least in readily accessible form. Only the more im- 
portant points are intended to be touched upon in this skeleton 
rdsum^, the details being reserved for Volume VII in this series 
dealing specifically with the subject.^ All smokeless powders 
that have been manufactured up to the present time have pos- 
sessed one important common characteristic, namely, all consist 
primarily of some form of nitrocellulose, either alone or com- 
pounded with inorganic bodies or organic compounds high in 
available oxygen. 

It has previously been pointed out (pp. 1574-1GP5) that the 
early attempts of Schonbein, v. Lenk, and others, to make a satis- 
factory smokeless powder from guncotton were unsuccessful 
because it was erratic and much too violent in its effects, the nitro- 
cotton being in a state of fine, loose fiber interspersed with air 
spaces, the explosion traversed the mass almost instantaneously. 

• On the other hand, black powder, being a homogeneous mechanical 
mixture, the explosion is initiated at the , periphery of the indi- 
vidual grains or granules, at the points where the particles of 
saltpeter are in contact with particles of sulfur and charcoal, 

, 1. For general articles dealing Mvith smokeless powders consult, 0. 

Guttmann, Zts. ang. Chem 1881), 2, 667; Jahr. Chem. 1890, 4S, 2678. H. 
Maxim, Sci. Amer, Suppl. 32, 18114; Chem. Ind. 1896, 16, 495: J. C. S. 1897, 
71, 496; J. Frankl. Inst. 1898, 146, 375; Wag. Jahr. 1898, 44, 379; New York 
American.Nov. 1,1914. W. Williams, J. Frankl. Inst. 1899, 147, 197. Wilda, 
Verb. Gewcrbebl. 1902, 268; Wag. Jahr, 1902, 48, II. 367. W. Both, Cassicr's 
HI. Mag. 1906, 30, 291. Anon. Arms and Explo. 1906, 14, 130. A. Klock, 
Sci. Amer. 1908, 65, 58. D. Willey, Sci. Amer. 1909, 67, 195. H. Maxim, 
Zts. Schiess. Spreng. 1911, 6, 391. C. Junken, Sci. Amer. Suppl. 1912, 74, 
140. B. Koch, Zts. Schiess. Spreng. 1913, 8 , 196; abst. C. A. 1913, 7. 2686. , 
E. Pellen, Revista Aftilharia, July. Aug., Sept. 1915. S. Young, Nature, 
1919, 183,^14; abst. C. A. 1919, 13, 2596. G. Bethuys, Cosmos, 1888, 11, 
324. 



CELLULOSE ESTERS 


2923 


and consequently the time of explosion is comparatively long. 

The transition period of change from black powder to nitro- 
cellulose propellants has been long and tortuous, and beset with 
difficulties both chemical and psychological, and it has recpiired 
years to change the idea of employing powerful explosives as 
interior charges for projectiles to a reality. It appt‘ars to be 
human nature to exhibit an antipathy towards the adoption of 
anything new, and when this conservatism is aggravated by 
the fact that substantial finance is involved in the older industry 
which the new idea* or material is designed to supidant, it is readily 
seen that the (then) fanciful prediction* of vSclionbein that gun- 
cotton would eventually inpplant black powder in military and 
naval uses, was very backward in fruition. 

The development of smokeless powders in France,* Ciennany,* 

1. For articles on French smokeless powders, tlieir quality, iinper 
fections, explosions on l>oard of war ships, etc , see Anon , Arms and Ivxplo 
1897, 5 , 89; 1898, 6 , 52, 1899, 7 , 52. 1912. 20 , 20. Prof Notes, U. S Nuv. 
Inst. 30 , 1115; abst C. A 1912, 6, ;1522 Prof, Notes, V S. Nav. Inst 19 , 
1764; abst. C. A. 1914, 0 , 1347. Cosmos, 1899, 41 , 801. Hev. d’ Artd. 
1890, 36 , 506. Coinpt. rend, seances considl d’hygicne publique, 1919, No- 
ll; abst. C. A. 1919, 13 , 2448. Engineering, 92 , 432, 403; abst. C. A 1911, 
5 , 3911. Zts. Schiess vSpreng 1911, 6 , 438; 1912, 7 , 480; 1914, 9 , 247. C. 
Chabaud-Amault, Cosmos, 1891, 18 , 3(K). 327; 19 , 270. T. Dclpech, Tech, 
nique modeme, 1912, 99; abst. Zts. Jkhiess Spreng. 1912, 7 , 478, abst. C. A, 
1913, 7 , 763. R. Earle, Proc V. S. Nav Inst. 1913, 39 , 398; abst. C A. 
1913, 7 , 1974. D. Florentin, Zts vSehiess Spreng. 1913, 8 , 0, 30; abst J S. 
C. I. 1913, 32 , 102. C. Girard and P. looss, Mon. Sci. 1913, 78 , 077. H. 
Hes.sen, Zts. Schiess Spreng 1911, 6 , 290; abst. C. A. 1911, S, 3731. P. 
Lambert, Rev. chim. ind. 1913, 24 , 29, abst. C A. 1913, 7 , 1974. E. Neu- 
mann, Zts. Schiess Spreng. 1910, 5 , 449, 472, 1911, 6 , 18; abst. J. S. C, I. 
1911, 30 , 50. "P. N.” Proc V. S. Nav. Inst 38 , 789; abst. C. A. 1912, 6 , 
2531. Sebrom, Techn. HI 1881, 12 , 215 L. Serve, Cosmos, 190t), 60 , 339. 
G. Vie, Rev. prod. chim. 1918, 21 , 273, abst C A. 1919, 13 , 516. J. Vemedc 
de Comeillan, E. P. 852, 1802, proix>sed to nitrate silk waste. vSec al%o 
Mem. poud salp. 189tt-ltKX), 10 , 17, abst. Zts ang. Chem. 1900, 13 , 905; 
Wag. Jahr. 1900, 46 , 1, 409. 

2. See N. Erfind. E?fahr 1889, 16 , 5.54. E. dc Vrijs, Chem. Ztg. 
1908, 32 , 765; abst. Chem. Zentr 1908, 78 , II, 1139. A. Voigt. Zts. Schiess. 
Spreng. 1914, 8 , 264. J. Garcoii, Cosmos, 1912, 66 , 217. C. Zafin, Zts. 
ang. Chem. 1914, 27 , I. 257, abst. C. A. 1914, 8 , 2482. G. Buchner, Zts. 
Ver. deut. Ing. 1915, 58 , 469, 489, 511 ; abst. C. A. 1915, 8 , 3360. 1). Podle, 
Daily Con. and Trade Repts. 1914, 148 , June 26, 1986; abst. C. A. 1914, 
8 , 2948. See also Zts. Schics«. Spreng 1914, 8 , 101, 123, 146, 161. Zicgle-, 
Zts. Schiess. Spreng. 1913, 8 , 295; abst. C. A. 1913, 7 , 3663. Rev’d. Artill. 
18^, 30 , 630. Riv. Art. 1887, 2 , 276. In this connection attention is di- 
rected to the German patents on coating nitrocellulose explosives: D. R. P.' 
690, 23808, 26014; exploMvcs comprizing nitrocellulose or other cellulose 
esters, or other nitrocarbohydrates, mixed with nitroglycerol or other nitrogen 
carriers or the Uke: D. R. P. 3867, 27969, 31786, 39388, 48265, 48933, 61765, 
66786, 62169, 130523, 174930, 200293, 201215, 201306, 205762, 210934; ex- 
plosives comprizing nitrocellulose or other cellulose esters or otlftr nitrocarbo- 
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Itoly,^ Russia,^ vSpain,^ Roumania,^ Austria,^ Japan,® Belgium,^ 
Mexico,® Greece,'*' Norway,^® Canada*^ and Switzerland,'^ is indi- 
cated in the data belgw appended. The initial impetus in all coun- 
tries seems to have dated either from the first experiments with 
smokeless powder, or with the development of the small bore, 
high power, small arm rifle, or both. The key to this development 
was indicated by Braconnot, furnished by Schonbein and Boett- 

liydrates, witlioiit the addition of other important components D R . V. 38.'h).'L 
4r)Sr)7. rAA'.lo, MHIX. l U.^iOO, 120201 . 1270()K. 1;].')1I)2, 141 . 314 . 106420. 174.347, 

1770.32, 102.3XX. 214020. 217029. 220422; Kelatini/iiiK nitrocellulose, D. R P. 
2000. 4X29, IXO.'IO, 424.32, .31471. .3329(). .3.30.30, .307X.3, ,37.399, .37427, 71X.37, 
74070, 8:UH1.3, XX20.3, 9.322X,c 9.33.31. 9.3.390, 97090, 99X7.3, 1000.37, 1102X9. 
117349. 12.3100, 12714.3, 144X40, 17,3399, 1790.34, 1X0724, 1X7X13, 189009, 
19.3.3.37, 194X74. 19.3480, 19X703. 

I. E. Molinari and 1'. Qiiartieri, Zts Schiess .Spreng 191.3, 8 , 478, 

abst C. A. 1914, 8 , 1012. B Oddo, Ann chim ai)pl. 1919, 11 , 10,3; abst 
C A. 1919, 13 , 3011 I). Vitali, Giorn farm. chim. 64 , 383; abst. Chem. 

Zentr 1910, 87 , 1. 1103, C. A. 1917, 11 , 34,34. 

2 Anon. IhigrR 63 , 180. A. Saposchinikoff, Zts. Schiess, Spreng. 
1914, 9 , 1X7, 217; abst. J. S. C. I 1914, 33 , OOX. Cf La Nature, 190.3, II, .39X. 

3. See Zts. vSehiess. Spreng. 1908, 3 , 1,34 , 248, 2X3; 1910, 5 , 101, IXX, 
410 Mem. de Artilleria, 190.X, Feb , Apr ; 1909, July, vSept , Oct , Nov 

4, vSee J. de La Llave, Mem de artilleria (Madrid), vSept 1912, abst 
Zts. vSehiess Spreng. 1913, 8 , 98, 

.3. See Chem News, 1809, 19 , lOX. Lcs Mondcs, 1X03, 1 , 429. For 
information on explosives, including smokeless powders consult the following 
Austriiin patents on explosives 812, 130.3, 14,30, 2788, 3077 , 44.30, 4.549, 
4.X,3(), 00,31, 00.32, 7074, 7077, 84X7, 8490, X79X, 9.374, 93X4, 94.8:1, 10001, 
1000-1, 10.331, 10.344, 107.80, 111X0, 1104X.11004, 11,870, 12710, 12170, 13100, 

14000, 1 4001, 1400.3, 14.307, 14,8X9, 1.323.3, 1.3-191, 1.37.82, 10170, 10.30.3, 10814, 

1724.3, 174,39, 17370, 18740, 1X747, 1.8,801, 18,8X1, 1,89X3, 199,34, 19003, 2(M)04, 

210.32, 21(>rvL 210.3,3, 23370, 2.3.382, 2.3.3.31, 2.3.304, 20785, 20X51, 208.3.3, 20970, 

27.312 290.82, 30943, 309W, :30907, ,31177, ,31951, :32158, 31902, 32014, .330X2, 

;14207, .34271, .3,30.81, .3.3(X8.3, 35120, :152.34, 35,39.3, 3,3600, 3.3593, 37.331, 37.349, 

39.379, IhlfiXl, 39,3X2, .39,390, 4(H7l, 40472, 40)19, 4(X)27, 4070X, 40770, 4110.3, 

418,87, 41.8X9, 41X90, 41940, 43010, 43017, 4.3007, 4.3921, 4.392.8, 44147, 4,3091, 

4,371.3 47729, 4,8X17, 51X97, ,32,8:10, 5,3,360, .3,3.307, ,3,3,370, .30041, ,30041, .30042, 

57.319, .3X,800. ,3,8.870, .39993, ,39994, 0020.3, 00002, 008,32, t)0X55, 027:10, 04970. 

0 A. Sanoshnikof, Zts. Schiess vSpreng 19(V), 1 , 09, abst Chern 
Centr. 1900, 77 , I, 1190. A. Kisenlx-rg, J U. Artil 1908, 30 , 59, 180, 
abst. C. A. 1909, 3 , 24.8. 

' 7. * For commercial designation and classes of e.xplosives as officially 
recogni/.ed in Belgium, sec Zts Schiess. Spreng. 1907, 2 , 14. 

• 8. Cf. U. S. Cons. Rep. 1902, Jan. IX, abst. J. S C. I. 1902, 21 , 2a3. 

9. A. Logothetis, Zts. Schiess. Spreng. 1915, 10 , 52, abst. C. A, 1915, 
9, 184,3. 

10. W. Hendrick, Daily Con. and Trade Rep. June 20, 1914, No 149, 
p. 1902. 

II. J. Donald, Can. Chem. J. 1919, 2 , 523, abst. C. A. 1919, 13 , 2125. 

12. In this connection reference is made to the following vSwiss patents 

on explo.sivcs' 40190, 40407, 4040,8, 40409, 41274, 41309, 41370, 42730, 
44198, 44372, 45:124, 48097, 483,36, 48922, ,30077, ,30227, .31814, 5,3255, ,34430, 
,34331, ,34,309. 55iH0, 57058, 57774, 5808,3, 59107, 62140, 02.389, 02590, 03133, 
03134, 05920. r 
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ger, carried further toward a practicality by v. bciik, stabili/d 
by Abel, and further perfected in ISSS by A. NoIk*! with the in 
troduction of Cordite (which sec). The Freiicii appear b. Ikim 
been the first to introduce new high power propellants into then 
service, using a BN powder composed W nitri>celhilose and barinin 
nitrate or possibly other ingredients, inasimich as their earl\ 
efforts were shrouded in much mystery and accompaiiiid b\ 
several changes due to unexpected difficulties experienced with 
their early powders, of this type. These powders wert‘ Inst 
used in the Lebel small arm, and were not by any means either 
smokeless or otherwise ideal. Concurrently v. I,enk was en 
deavoring to use guncotton alone as a ])ropellant by braiding 
it into cords or ropes, and w'inding these tightly (ni a woodin 
core, and while it must be admitted some success attended Hu m' 
efforts, and while Germany did serious work in developing tins 
idea, it was inevitable that such a scheme was <loomed to failure 
due to the not infrequent oceurrence of erratic burning of an ex- 
plosive in such finely divided form. 

Many devices were proposed, some patented, and still fewer 
adopted, all having the common object of slowing the combust i 
bility and rfpeed of burning of guncotton in order to iiUTcase its 
suitability as a propellant. The theory of granulation was 
well known, and had been applied for many years in connection 
with black pow^ders, as witnessed by the splu'ro-hexagonal grains 
of black powder, tlie varying sized irregtdar grains and thC ju r 
forated coca, or brown powder. 

To go back a step historically, efforts to force guncotton to 
burn progressively passed through many indistinguishable ])hases 
before a colloidal powdcf w'as finally evolved. In Ivngland, 
efforts were made to press guncotton intcj hard pellets with a 
matrix of India rubber. The use of small compressed cubes sur 
rounded with 'wax or paraffin was also advocated. Siniultan * 
eously ttte Italians were struggling along the same lines Vv^ith 
their Fossano powder, in which guncotton was distributed through 
a less explosive substance used as a matrix. 

In the development of nitnx^ellulose propellants in (ireat 
Britain, ‘ the initiative was undoubtedly given w^hen Si'honlx'in 

1. In this connection see Arms and Explo. 1801^ 7, 10.') I). ('.rant, 
Arms and Explo. 1896, S, 19. O. Guttman, Dingl Poly. 1883, 249, 
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tame to England to seek financial backing for his ideas and dis- 

m-, Wag. Jahr. 188.3, 29, .393; Chcin. Tech. Rep 1890, 29, 1, 222; J. S. C. I. 
1894, 13, 67r); Zts. apg. Chem. 1898. 11, 2.33; Dingl. Poly. 1899, 394, 37; 
Jahr. Chem. 1898, 51, 1064; Wag Jahr. 1899, 45, I. 417; J. Roy. Soc. Arts, 

57, 113, 125. C. Hake, J. S. C. I. 1905. 24. 915. See 27th Ann. Rep. H. 

M. Insp. Expl. 1902; abst. J. S. p. I. 19(X1. 22, 881; 36th Rep.; abst. C. A. 
1912, 6, 2531; 39th Rep.; abst. C. A. 1915, 9, 2980; 40th Rep.; abst. C. A. 
1916, 10, 2299. A. Cooper-Key, .Spl Rep. H. M. Insp. Expl., No. 199; 
abst. C. A. 1912, 6, 804; see also J. vS. C.. I. 1911, 30, 1334. Rep. Chief Insp. 
Expl. Western Australia; abst. J. S. C. 1. 1909, 28, 855; C. A. 1909, 3, 2504. 
Rept. Chief Insp. of Expl. State of Victoria, abst. J. S. C. I. 1909, 28, 1168. 

F. Jones, Arms and Explo. 1905, 13, 88. V. Lewes, Arms and Explo. 1895, 

3, 59. G. MacDonald, Zts. Schiess. Spreng. 1911, *6, 374; Nature, 1915, 

95, 508; abst. C. A. 1915, 9, 2592. Moulton, Chem. Trade J. 1919, 64, 523; 
abst. C. A. 1919, 13, 2127.. W. McNab, Nature, 93, 518; abst. C. A. 1914, 

8, 3364. K. Quinan, Chem. Trade J. 1019, 64. 115, 139, 161; abst. C. A. 
1919, 13, 1017. J. Young, J. Roy. Soc. Arts, 69, 706, 719, 733; abst. C. A. 
1919, 13, 262. Anon., Berg. Ztg. 43, 161. Arms and Explo. 1898, 6, 178, 
Chem. Ind. 1914, 37, 510; abst. C. A. 1915, 9, 380. Arms and Explo. 1905, 

13, 29. Chem. Trade J. Oct. 3, 1914; abst. J. vS. C. I. 1914, 33, 986; C. A. 
1915, 9, 152. The development of the explosives industry in England is 
reOccted in the following English patents covering a fifty-year period : E. P. 
562, 2377, 2601, 3206, 1861; 139, 320, 1084, 1090, 1796, 1798, 2072, 1862. 
881, 949, 1062, 1028, 2359, 2555, 186^1. 292, 337, 900, 1813, 2594, 2759, 
1864. 402, 1102, 1636, 1679, 1939, 2266, 2488, 2906, 3206, 1865. 595, 
845, 9<53, 1341, 1956, 2739, 3293, 3301, 1866. 1345, 1408, 2431, 2837, 3127, 
3469, 3652, 1867. 70, 1210, 1375, 1736, 2542, 2865, 3115, 3408, 1868. 442, 
886, 1193, 1800, 2166, 2500, 2747, 1869. 2867, 1870. 311, 1326, 1939, 
2283, 2430, 2454, 2642, 1871. 65(), 752. 1509, 1885, 2693, 2766, 1872. 360, 
926, 1064. 1570, 1830, 2984, 3194, 3273, 3731, 4148, 1873. 961. 1566, 2062, 
2641, 3612, 3781, 3934, 1874. 291, 1397, 1739, 2459, 3088, 4155, 4179, 1875. 
2742, 3056, 4075, 4568, 4806, 4949, 5000, 1876. 198, 2832, 3289, 3294, 4732, 
1877. 1563, 2517, 3119. 3954, 1878. 1090, 2266, 2399, 2536, 3947, 4394, 
5013, 1879. 16.3, 447, 810, 12.87, 2178, 2239, 2242, 2775, 3846, 4200, 4230, 
4643, 4943, 1880. 800, 801, 2226, 2302, 2488, 3923, 4.544, 5584, 5.596, 1881. 
.567, 619, 981. 1461, 1969, 2407, 28;i6. 2895, .3055, 4846, 5986, 6015, 1882. 
2.54, 1767, 1883, 2139, 2428, 4043, 5624, 5()25, 1883. 1024, 2143, 3981, 
5382, 6514, 651.5, 6548, 9096, 10986, 11808, 12292, 13475, 13476, 13622, 
14140, 14361, 14379, 14914, 1,5.546, 15647, 16314, 1884. 368, 552, 1868, 
*2139, 6262, 6926, 8951, 10825. 11432, 12778, 12837, 13581, 13582, 13690, 
14052, 14412, 1.5089, 15129, 15528. 15694, 1886. 758, 1955, 3578, 3593, 
5330, 5331, 6258, 6664, 9166, 11140, 12532, Hb'liS, 14803, 16595, 16656, 

1886. 448, 783, 2318, 2679. 4713, 5899, 6012, 7608, 9209, 10665, 10667, 
10821. 11658, 12424, 12743, 15532, 16116, 16783, 16919, 16920, 17167, 17606, 

1887. ' 370, 1469, 1471, 1,591, 37.59, 4310, 6949, 6560, 7497, 9164, 9799, 10722, 
11548, 11751, 13308, 13360, 136.56, 13789, 14027, 16213, 16997, 17212, 17456, 
\763l, 18241, 18362, 1866;L 1888. 1115, 1988, 2078, 4477, 4479, 6031, 6503, 
5614, 6399, 8718, 9.361, 9433, 10312, 10376, 11102, 11664, 11665, 12249, 12307, 
12338, 12427, 13486, 13763, 16138, 16142, 18727, 19935, 20104, 1889. 2647, 
3852, 4243, 5209, 7301, 7596, 8481, 8811, 11018, 14625, 15726, 16180, 18472, 
18519, 1890. 298, 365, 5027, 6821, 6843, 6128, 6129, 7256, 11326, 11326A, 
11383, 11713, 13038, 13507, 19068, 19267, 20448, 1891. 6258, 6448, 7238, 
7978, 9359, 12415, 12744, 12940, 16567, 20880, 22023, 22739, 23105, 23377, 
1892. 118, 580, 11502, 11645, 14091, 15084, 15566, 15865, 15866, 16867, 
16609, 17308, 19931, 20066, 20327, 20467, 22384, 23416, 23417, 23679, 23773, . 
24426, 1893. 1074, 1982, 2499, 3024, 4626, 4795, 4796, 4797, 7098, 9798, 
11458, 120£4, 13506, 1^887, 18496, 18682, 18921, 19299, 19684, 20281, 22566, 
23007, 23260, 24235, 24898, 26327, 1894. 1193, 4769, 6271, 6289, 6327, 
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coveries, and a patent was granted to him through his friend, 
Taylor (see p. 1579). Von Lenk also explained before the British 
Association for the Advancement of Science, the salient points 
of his nitration process, which was patented in both Ibigland 
and the United States, and the Commission appointed to in- 
vestigate his claim and the state of the art in general, coupled 
with the researches on stability and ptdping of iiitnK'otton by 
F. Abel, early placed England in the front rank in progress and 
development. The nitrolignin sporting powder evolved by 
Captain E. Schultze (see p. 1809) was one of the earliest and 
most successful of any of the powders of* the non-colloidal type, 
a success which was not ephemeral, as witnessed by the fact 
that the powder with unimportant modifications, is pnxluced 

7231. 8569, 11283, 11424, 1232.'), 12708, 1477,5, 158.34. m\\, 10790, 1!H)07, 
22698, 23242, 23443, 24847, 1895. 949, 4,509, 4714, 0431, 0.5.55, 0937, 10403, 
11842, 13269. 13270, 13740, 13922, 1.5022, 1.5351, 10.8.58, 1720-t. 17307, 180;i4, 

18078, 20069, 20895, 22120, 22102. 22.540, 23.508, 2.5701, 2.5711, 20819, 27197, 

28220, 28889, 29.598, 1896. 051, 11.54, 2.5.57, 313.5, 4002, 4072, 02‘M), 0401, 
6772. 7178, 9111, 9535, 9970, ia302, 1.35.52, 13724, 13822, 14190, 14.328, 
1,5499, 18929, 23340, 24136, 2,52(W, 2.5413, 28807, 29389, .302.5.3. 3(M42, 1897. 
232, 1120, 2264, 3803, 3970, 4192, .5280, 0228, 07.50, 7.502, 8044, 8408, 8470, 
9190, 9.540, 12404, 12760, 12701, 1.3711, 14870. 1.5.5, 5.3, 109.53, 17878, 18(M)2, 
18233. 18868, 18935, 19074, 20989, 24408, 24002, 2.5.508, 2.58:18, 20.529. 20730, 
27316, 27397, 1898. 13.38, 2149, 2920, 3247, 4.507. .5700, 0.523. 60.50, 73.52, 
8409, 8679,* 8680, 9062, 10071, 11.34.5, 12310, 12.392, 12591, 13171, 10.59.5, 
18510, 22712, 23442, 24375, 24377. 1899. 214, 4.59.3, .5830, 7.583, 87,58, 1(44.50, 

11507, 14583, 16277, 17809. 19773. 201:3.3, 20799, 20800, 2100.5, 21008, 21027, 

23252, 23801, 1900. 984, 52,31, 0159, 7148, 8101, 8.30.5, 8821, 9984, 11400, 
12617, 14231, 1452.5, 14670, 15141, 10094, 17020. 18101, 20755, 21021, 22900, 
23284, 23889, 24118, 2.5233, 2.5884. 20017, 1901. 3238, 3.334, 4781, 8770, 
9043, 9410. 11.32.5, 115a3, 13111, 1.3200, 1.3.348, 14.585, 14.590, 20214, 21171, 
21189, 2204.5, 2:3846, 240.33, 24812, 249.34, 2.502.5, 25.540, 20802. 28245, 1902. 
457, 2977, 5791, 0089, 7209, 8898, 10789, 10830. 11 HO, 12.584, 1.34.57, 13.5,31, 
14825, 14827, 194,38, 20216. 20905, 21.30.5, 21481, 21482. 23472, 23700, 2451b 
26978, 27515, 28710. 190:3. 110, :32.5:3. ,3,301, 4028, 4099, 4742. 035:3, 

7490, 8041, 11000, 1202V, 1H80, 1.50.5.3, 17880, 18209, 20100, 2:3.306, 2.3973, 
24782, 25797, 26146, 2700.5, 1^102, 27160, 274.59, 27400, 2770(3, 28250, 28.370, 
28808, 29056, 1904. 3789, 4057, 4.372, 4908, 5087, .5985, 004.5, 0,301, 6051, 
8746, 13340, 13603, 1454.5, 149.58, 1.5.50-4, 1.550,5, 1.5.560, 10514, 17741, 18275, 
18692, 19112, 19402, 2a310. 21.529, 21779, 24002, 25081, 2.5780, 2.5781, 2,59,39, 
1905. 1573, 2985, 300.5, 4114, 4115, ,52,59, .500.5, 0314, 07^5, 9791, 10424, 
10927, 12716, 12718. 12920, 1398.3, 1672.5, 16882, 17414, 17891, 19107, 19215, 
19408, 20309, 20889, 21240, 24240, 280.53, 29289, 1906. 791, 1784, 2280, 
3179, 3199, 4439, 78.37, 7838, 8156, 8157, 9170, 10510, 10526. 11.369, 16492, 
17877. 19665A, 19993, 209.31, 21116, 21117, 21300, 2:1819, 24025, 26261, 
26791, 26823, 1907. ,351, 1677, 1819, 2,509, .3221, 4046, 4468, 7921, 8368, 
9672, 10129, 12188, 15195, 15916, 16.599, 17767. 19.3:14, 20214, 20279, 20574, 
22555, 23192, 28012, 28544, 1908. 39.37, 9992, 11179, 12506, 16617, 18279, 
18661, 18622, 19395, 19922, 2209,5, 24266.25533,26239. 26369, 28929, 29882, 
1909. 566, 2039. 2876, 3224. 3907, .3936, 5707, 8769, 11.365, 15410, 20494, 
21071, 22030, 2314,5, 2.5274, 20334, 27560, 1910. 
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^to-day in substantially the manner perfected by Schultze. He 
made nitrocellulose by the treatment of finely divided wood 
with nitric and sulfuric acids, to which was added potassium 
and barium nitrates, vegetable gelatin and water. 

In 1S88 A. Nobel polluted the way to the practical solution 
of the probletn by making a colloidal powder, Cordite, composed 
of nitroglycerol, guncotton and vaseline. vSoon after, colloidal 
])owders of nitrocellulose alone were produced, using acetone 
as a solvent because of the high nitrogen content of the nitro- 
cotton used at that time. 

In the United vSbites/ the earlier comprehensive experi- 
ments with nitrocellulose smokeless powders commenced in 
181)2 although sporadic attempts had previously been made. 
We found ourselves haiulicapped by being several years behind 
the times in development and practical experience as regards 
smokeless powder, and probably even more laggard in respect 
to high explosives for shell fillers. The first attack on the smoke- 
less powder problem was made in the face of considerable diffi- 
culties. In the first ])lace there was a paucity of scientific re- 
search along these lines in the United States to furnish prece- 
dents and the accumulation of reliable scientific data as a ground- 
work for the elaboration and perfection of the problem, and but 
few practical workers were conversant with the manufacturing 
details of the subject. 

I'prthenuore, the great domestic powder manufacturing 
j)lauts had been built and ecpiipped for the manufacture of char- 

1. A. Ainlei.soii, Mfv. Min J 14, 29, ai)st C. A. 1912, S, 2530. H. 
•Aspniwall, Clu iii. Nfws, 1901, 83, 20 K Ivarle, Ann Rep. Chief Bur. Ord- 
nanee. Navy Dept. (U. vS ), 1917; abst C A. 191X, 12, 426. A. Fay, Bur. 
Mines, Tech, Paper No 09, abst C A 1914, 8, 1071; J 8 C. I. 1914, 33, 
70S. Tech. Paper No 175 (1917), abst. C.*^A 1917, 11, 3432. vSec also 
Tech Paper No 15!» (1910), abst C. .\. 1910, 10, 2524. F. Gunsolus, J. 
Cleveland, I'n^; vSex' 1913, 5, No 0, 407 W Hawkins, J. U S Artill. 38, 
112 L. Henderson. Proc. U. ,8. Nav Inst. 1904, 30, 35.3. C Munroe, J. 
A C vS. 1.S93, 15, l.abst Jahr Chem 1893, 46, 22.30; Chem Centr. 189.3, 
64, II. 300; Proc Amer vSw TestniK Materials, S, 038 , 8th Intern. Cong 
.‘\ppl. Chem , abst C \ 1912, 6, .3523, Zts Schiess. Spreng 1910, 5, 1 F. 
Morris, Banker and Investor Mag 12, 009, abst. C. A. 1912, 6, .318,3 N. 
'rwining, Kept. Chief Bur. Ordnance. V. vS. Navy, 1911, 1913; abst C. A. 
1912, 6, m, 1914, 8, 574. F. Wilkm, Kngrg. (London), 1898, 71, 690, 
725 Rept. Chief Bur. Ordnance, U. S Navy, 1912, 1914; abst. C. A. 1913, 
7, 702, 191.5, 9, 3.80, Anon , Ivngrg. 90, .502, Daily Cons, and Trade Rep. 
15, 11. SO Anns and lixplo 189.5, 3, 10,5, 189; 1897, 5, 191. Iron Age, 

410. Sci. Ainer. vSuppl. 1892, 33, 1.34m;, 1892, 35, 14248. W. Cope, J. Ind. 
Eng. Chenn 1920, 12, 870. 
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coal powders, and their owners were not ultra-enthusiastic in 
developing a new powder which meant the entire rc'orgaiiiza- 
tion of their technical force and the installation of expeiisi\e 
equipment, together with the discarding of that then in use. If 
conservatism is synonymous with pessimism, American powder 
manufacturers at this time, to say the least, were very conserva- 
tive. Another difficulty which impeded progress and resulted 
in voltuninous acrimonious disaission, was thu inability to de 
cide between a nitrocellulose-nitroglycerol powder as typified by 
Cordite, a pure nitrocellulose powder, and a BN type propellant. 
But little was definitely known in respect lo them in this coun- 
try at that time, and much ^hat was published was misleading, 
if not contradictory. No tests had been develope<l to accurately 
determine the stability under conditions of service, 'fliat they 
might be responsible for a high rate of bore erosion was not 
known— or at least sufficiently appreciated— until a year later. 
Furthermore, the shape of the pressure cnirve was also unknown, 
and many of our early built-up guns had been de:ugned for chase 
pressmes incident to black powder propellants. 

The array of artillery^ then in use in the United States stT- 
vice consisted of the 15-inch smooth bore gun, the S-inch ('on- 
verted rifle, and 37 mm. Hotchkiss light field gun, the 1.05 inch 
Hotchkiss mountain gun, the 3.2-inch field gun, and the S-, 10- 
and 12-inch built-up steel rifles then in the type testing stage. 
It included also the 12-inch cast iron, steel hooped, rifled mortar, 
and the 12-inch steel-rifled mortar, both then without carriages 
other than the 1890 model type carriage undergoing test. 

Irrespective of this transition and developmental slate of 
all of our sea-coast guns and carriages, samples of smokeless 
powder were procured abfoad and submitted to test in 1S92. 
One sample was of German manufacture and the other of the 
French, or BN type. These were tested in the then new 12-inch 
steel breech loading rifle with astonishing results, so far as the 
experience of this country was concerned. For the same muzzle 
velocity, the weight of German powder was to that of brown pris- 
matic powder as one is to three. The corresponding ratio of 
the BN powder was as one is to two. Furthermore, the maximum 
• chamber pressures with the smokeless powders were less than 
with the brown powder. The differences weie so great and so 
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apparent that the new powders were suspected of being capable 
of detonativc action, and attempts were accordingly made to 
detonate them with mercury fulminate, but without success. 

In this year also, the O.llO-caliber Krag rifle was adopted 
for the service, and that led to parallel efforts to obtain a smoke- 
less powder for the small arms cartridge. In fact, it may be 
said that the development of a satisfactory powder for that arm 
was depended upon to point the way for the selection of a smoke- 
less powder for cannon. To this end, samples of Wetteren, 
Troisdorf, Maxim and Houghton smokeless small arms powders 
were obtained and hywarded to h'rankford Arsenal for exhaustive 
examination. An ordnance olliceirof experience was especially 
detailed there to conduct tests with smokeless powders and to 
develop the chemical laboratory work involved. The earlier 
tests of smokeless powder as to stability were, as c()m])ared with 
present practice, extremely crude and abbreviated. They con- 
sisted primarily in exposing the powders to varying degrees of 
heat in an attempt to simulate actual storage conditions, especially 
in the assembled cartridge. The KI test was known and applied - 
loO*^ F. and lo min. being, respectively, the minimum tempera- 
ture and time recjuired. , 

In the ensuing year (lSt)3) a number of samples of smoke- 
less small arms ])owders were received at ITankford Arsenal, 
and included Peyton, Leonard, du Pont, Axtell and Alters pow- 
ders of domestic origin, Wetteren, Troisdorf, HNI', vSwiss, Rifleite, 
>S.R., and vS.V. powders representing those of foreign manufac- 
ture. 'I'lie Peyton powder was the only one of domestic manu- 
* facture considered worthy of note, while the standard of excel- 
lence as determined by the test to wiAch it was submitted — 
w’as the Wetteren, with the Troisdorl also highly esteemed. 

* Of smokeless powders for cannon, BN, (icrman, U. vS. Navy 
Smokeless, Cordite, Troisdorf, and Leonard powders were re- 
ceived and tested. The French BN powder was then I’n consid- 
erable favor, as it contained no nitroglycerol, an ingredient even 
then, much distnisted in thiscountr>\ Firings with these pow- 
ders were made in 12-, S-, 5-, 4 72- and 3.2-inch guns. Trois- 
dorf, a nitrocellulose pow'der of German manufacture, appeared 
to be much in favor as the result of the tests to which it had been‘ 
siibmittfd, and ^^as free from nitroglycerol, it giving unusually 
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unifonn ballistics. Powders of the Cordite type ^nn e results not • 
so favorable. 

The subject of erosion in the bores of caimon first arose in 
this countr)’ at this lime, and added another uncertainty and 
fniitful source of ])oleinics to the already iH'r])lexin^^ liroblem 
of the selection of a suitable smokeless jxnvder. It was t'ou 
tended that if erosion was inevitable, the i;nns minht be relined 
an opinion which has since found exjiression in ])ra('tice. 

The situation ii\ 1 S ‘)1 was but little changed. Coukmcss was 
insistent that a powder of domestic manufacture should be olli 
cially adopted, and every effort was iiuukAo stimulate the efforts 
and enlist the couiieration of private |^)wder manufacturers 
to produce a satisfactory slraij^ht nitrocellulose ])owdi‘r. 'I'o 
this end an ordnance ofllcer was specially detailed at the works 
of the du Pont Com])any, and provided with snital)le ordnaiKT 
at the works for testing; the samples. 'I'he sanijiles were dila 
tory in f()rthcomin^% as they had to be made by hand or in hastily 
improvised machinery, and in comparatively small lots. .\n 
other officer W'as detailed to the Pacific Coast to the Peyton 
Powder Co., and a ])rovinK ^^round was constnaded at Benicia 
Arsenal. * 

In this year the first ballistic specifications for nitrocellulose 
smokeless powder w'cre drawn up and were as follows: 



Mu//le 

.NtaMinnin Chamhei 

(iuil 

Velocity. 

Pn'ssuie ' 

.') inch Sicnc 

iHIlOf s 

.'O.'lhtMhs j)er s(i inch 

7 -inch Sicjtc 

l(K'»f s 

2»».S.S0 lbs pel s(i inch 

S-inch Steel RiHc 

LMMMIf s 

Ihs per sq inch 

10-inch Steel Rifle 

202:) f s 

lt)s i»ei sq inch 


Various ^ranulations*were used, cord, strip, cube, and multi- 
perforated. In the latter, P), 21 and 7 ])erforations wer^ em 
ployed. In ISP.'), Peyton smokeless powder (nilro^lyi erolj be- 
gan to be regularly used in loading 20 caliber small arms ('af 
tridges, the service having been completely ecjuipped with the 
new Krag rifles by May first of that year. 

In the two succeeding years, exj)eriments with cannon 
smokeless powders were continued, and in 1S‘)7 the first smoke- 
• less powder was issued to the service for use in target practice 
with the 2 ti-inch mortar. Contracts were, also placed during 
this year with domestic firms for Peyton, Rottweil, W. A., and 
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, nitroglycerol powders for 12-, 10- and S-inch guns. These con- 
tracts were allotted to the California Powder Co., the American 
Ordnance Co., the Laflin & Rand Co., and the duPont Co. 


Also Peyton smokeless powder was definitely adopted and used 
throughout the year in loading .30 caliber small arms cartridges 
for the Krag service magazine small arm. No further orders 
for charcoal powders were contemplated by the Chief of Ordnance. 

As indicative of the status of artillery practice m 1897, the 
following table of allowances published in a general order, may 
be of interest: 


Gun. 

3.2-inch Field Gun 
3.6-inch Field Mortar 


8-inch M. L. Conv’d Rifle 
8-inch \ 

10-inch (> B. h. Steel 
12-inch J Rifles 
12-inch B. h. Mortar 
10-inch vS. B. 

Ifl-inch »S. B. 


Projectiles per 
Batterj/. 

/ 18 shrapnel \ 

1 7 shell / 

7 shrapnel \ 

8 shell / 

10 chilled shot \ 
Butler or Eureka / 
3 shots each: 

2 at 1725 f. s,, and 
1 at 2025 f. 9. 

3 shots 
10 shots 
8 shots 


Powder. 

IK 

Smokeless 

Hexagonal 

Brown Prismatic 

Black Mortar 

Mammoth 

Sphero-Hexagonal 


(All shots at stationary targets.) 


As germane to the subject of propellants, it may be stated 
that tlie Haskell multi-charge gun was tested at this time and 
found ^deficient; also that pneumatic gims were under test on 
the Pacific coast; wliile at the same time the Sims-Dudley gun 
was receiving consideration. 

During the biennial period, 1898-1899, the situation with 
respect to smokeless powder made Ijttle advancement of an 
enduring character in the United States, the domestic manufac- 
turers above enumerated being just turning out their several 
^pes of smokeless powders in large quantities for the first time. 
A slight and temporary check to this work occurred isi 1899, 
when all work on the manufacture of smokeless powder was 
suspended on account of tlie destruction of an 8-inch and a 10- 
inch rifle at Sandy Hook, when smokeless powder manufac- 
tured in 1897 was being used. Upon investigation, however, 
confidence was again restored in the smokeless powders under 
manufacture, and fhe work was resumed. The powders giving 
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the destructive pressures were found to be not of the tyi)e being • 
manufactured and were found to have become brittle. This led 
to the introduction of the compression test of smokeless'^jx)w- 

ders. 

During the Spanish-American War of 1808, considerable 
newspaper agitation occurred on the subject of our defenseless 
condition as to a supply of smokeless powder, but tliis gradually 
quiesced when it became generally known thdt all of the then 
existent powder plants were working to maximum capacity. 
The general trend of scientific opinion was slowly, but none the 
less surely, turning during these years towthds the ultimate adop* 
tion of a straight nitrocellulose powder, until in 1900, such a type 
was definitely and officially decided upon for cannon. At this 
time the rapid erosion of English guns under Cordite powder hud 
become generally known, and that knowledge undoubtedly 
weighed heavily in arriving at the above decision. 

In 1900 sufficient confidence in the ability to prodiu'c g(M)d, 
common smokeless powder had been gained to warrant the 
placing of large additional orders with domestic manufacturers; 
but still the service was witliout a smokeless powder except that 
for the 3.8-inch field mortar. In the ensuing year (1901), how- 
ever, smokeless powder was also issued for tlie 3-inch IT) pounder 
D.S. gun; and incidentally, it is interesting to note at this point 
that moving targets were first used in target practice in that 
year. • 

To increase the knowledge of smokeless powders and of other 
ordnance material, two ordnance officers were dispatched to 
Europe in 1901 to investigate and report upon these subjects. 
Their visit had valuable Jesuits in many lines of ordnance work. 
New stability tests for smokeless powder were adopted, so that 
by the close of the year 1901 the following tests were used in- 
stead of the KI test alone: • 

(a) * Potassium iodide test. 

(b) Vieille 110® test. Later discarded. 

(c) Will Explosion test. Discarded later. 

(d) Troisdorf or German 135® test. 

About this time arose the suspicion that certain substanoef?, 
if present in only traces, might inhibit or mask the standard 
stability tests and thus render them usdess. This rrtatter was 
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• investigated and the use of certain ingredients forbidden. 

It was ill 1901 that there was first demonstrated in the United 
States the danger attendant upon the use of smokeless powder 
for saluting or blank charge purposes, the demonstration con- 
sisting in the entirely uifexpected destniction of a 3-inch, 1.5 
pounder I).S. gun. It was subsequently learned that similar 
accidents had occurred abroad. 

The undue length of lime consumed in the drying of smoke- 
less powder, especially of the larger granulations, having been 
brought to the attention of the Ordnance Department, various 
schemes to expedite the process were suggested. The expedient 
of drying in hot watkr fiir the removal of the solvents, and later 
drying in air was tested, and discarded as the stability and ballis- 
tics obtained under this process were erratic. The study of 
smokeless powder continued during the following year, and re- 
sulted in the addition of the 11.*)° Ordnance Department test; 
also in the discovery of certain basic laws relating to nitrocellu- 
lose and the colloid made therefrom, e. g.: 

(a) After a certain point has been reached, smokeless 

powder deteriorates more rapidly when hermetically sealed than 
when in the open air; and * 

(b) 4'hat finished pow'der is not as stable as the nitro- 
cellulose from which it is made. 

Much consideration was given to the subject of strip or 
tubufar powders instead of the multiperforated grain in order 
to make the powder charge less unwieldy and apt to clog the 
, breech box in inserting. A serious objection to long tubular 
powders was found to be in the intense Vlow^-pipe action of the 
combustion gases emitted from the bares of the tubular pow'der. 
vStrip powders were unsatisfactory due to a well defined lack of 
progressivity. 

* By 1903, tile production of smokeless powder was fairly 
well understood, and the manufacture of it progressed with 
greater confidence. The cause of the development of critical 
pressures in the case of several powders was investigated, and, 
as a result, the powder specifications were modified so as to in- 
clude a compression test and thus insure a tough powder free ^ 
from brittleness. ^ The critical pressures were found to occur 
between 3S,0(K) and 40, 000 lb. per square inch. The action 



at this point was such that for a \cry slij^lil increase' in llu- cliari^e 
a disproportionally ^Tcatcr increase in the inaxiinnni cliainl)er 
pressure results. It was found that acetone as a colloidin^ a^eiit 
was in some measure responsible for brittleness in the rmished 
product. 

Although a straight nitrocellul(»se pemder had been detiiiitelv 
decided upon for cannon, nitroglycerol powder was still used 
for the small arm propellant, inasmuch as itis keeping (pialities 
seemed to be much better; and inasmuch as it did not give ex 
cessive erosion when used Asitli the ‘J2(l grain blunt nosed Imllet, 
and the linally adopted muzzle velocitv- 'this jiowder, theie 
fore, continued to be used •nitil the advent of tlie IT)!) grain sharp- 
pointed bullet in ItHltk In the year ItiOd all artillerv ])raclice 
for the first time was carried out with smokeless powder. 

In the following year the (juality of brittleness was fnrtlier 
investigated, ami many ballistic tests made in tliis ('onnection. 
It was established that good nitrocellulose jiowder when lieated 
continuously at lot)® ISO® 1'. gave increased pressnris and veloci 
ties up to a certain time, after which these onalities diminished, 
The reason for this phenomenon was not determined, but ha^ 
repeatedj^v been corroborated. 

In 1!)().') the specification for the maimfaidnre of nitrocelhi 
lose cannon powder was further im])roved. 'fhe stability lest‘ 
were increased in severit\, and greater care in the pnrifu'atioi 
of the guncotton was required. The relati\e hygroscopicit) 
of nitnK'ellulose smokeless jxiwders was also investigated, am 
while it was at first belie\ed that increased moisture in smoke 
less powder resided only on its surface as an oct'lusion (►r comleiisft 
tion, this was later disyiroved. Had this theory been correct 
the increase in moisture for various granulations would have 
been directly proportional to their surface areas; wherc^as ex 
periinent showed that increase in moisture in all granulations ap 
proached a common maxima lying between 2 .Y i and Y.i. 

The Joint Army and Navy Powder Board first convene! 
in 19(K) for the purpose of further improving smokeless jKiwdei 
specifications, and soon adopted the same sfiecifications for annj 
and na\7 powders, in addition to making minor improvement! 
in the .specifications adopted. 

The serious accidents which occurred *in the N^vy due t( 
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flarebacks, brought up this subject for serious consideration in 
respect to the sea-coast artillery. Tests were made, but it was 
early demonstrated that for gims mounted in open air such 
phenomena would not occur. That combustible gases were 
present, however, was clearly shown by holding a lighted match 
at the mouth of a cartridge case extracted from a gun immediately 
after firing. 

The adoption. of the model of 1906 small arms cartridge 
with its light pointed bullet led to difficulties in erosion in the 
model 1903 service rifle, and the major portion of the years 1906- 
1907 were taken up in, endeavors to solve this difficulty, more 
than 100 samples of powder being exomined. The adoption of 
the present pyro or nitrocellulose powder is the result of these 
deliberations, thus terminating the history of nitroglycerol pow- 
ders in the United States Army or Navy. The new small arms 
pyro powder gave excellent results, so that the accuracy life 
was increased from less than 1000 to more than 10,000 shots. 

This Joint Board continued its labors and the Army and 
Navy powder specifications were made identical. The influence 
of aldehyde in alcohol had always been much feared, and the 
specifications had always prohibited its presence in ^e ethyl 
alcohol, even in minute quantities. Upon investigation, how- 
ever, it transpired that this substance, even if present in the 
alcohol to the extent of 5%, caused no decrease in the stability 
of the finished powder. 

The undue lengths of time required in the drying of smoke- 
less powder, especially of the larger granulations, still engaged 
the attention of the authorities, and quick drying powders were 
considered and tested, but with indecisive fesults. Dining this 
year the Coast Artillery service first received authority to re- 
blend *and weigh smokeless powder charges for service practice, 
and tlius was initiated the interesting discussions between the 
"blenders” and the "anti-blenders.” Whatever may* have 
been the ballistic result of blending, it is certain that it was justi- 
fied by the awakening of increased interest in the Coast Artillery. 

This Board was again active in 1909 in still further improv- 
ing the smokeless powder specifications, especially as to the granu- 
lations best adapted to the several service guns and mortars 
involved. Efforts wtre made to reduce the maximum pressures, 
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and thus to permit of an increase in the muzzle velwity. Tlu‘# 
subject of bore fouling was also considered, with a view to re 
ducing the amount and hardness of the deposit. In this >'ear 
the Army Powder Factory at Picatinny, New Jersey, was com- 
pleted, and the work of installing a small ex]XTimeiital plant 
for the manufacture of high explosives inaugurated. 

In the three succeeding years, up to 11)12, the situation in 
the United States in respect to nitnxxllulose 'smokeless ])owdei 
remained in a quiescent state so far as marked changes are con 
cemed, there being many improvements of a minor nature. 
These have consisted in changes lookiifg toward the further 
stabilization of the powder, •the cheapeninj^ in cost of priKluetion 
of the product, and acceleration in methods of mannfaeture, 
especially in respect to the length of time of drying. In this 
latter point, some remarkable improvements have I'oniparatively 
recently been inaugurated, the disclosure of which as yet has 
not been made public. 

In 1911 our smokeless powder was attacked in the foreign 
press on the ground that it could not be safely fired when heated 
as high as 150° F., due to the multi-perforated type of grain 
and the composition of the powder. This point was pronqitly 
taken up and firings made with a powder preheated to 2()S° 1'. 
with no excessive pressures not accounted for by the usual tem- 
perature compensation. From 1912 until the period when the 
United States entered the war, improvements in smokeless pow- 
der manufacture were of minor importance. From 1915 to the 
present time (1920) many unusually important discoveries have^ 
been made and refinements devized, notably in decreasing from 
several weeks to one to tw^ days, the time required to dry smoke- 
less powder; the perfection of the mechanical method of cotton 
nitration; the utilization of wood cellulose in the pnxluction of 
powders of high stability and satisfactory ballistics; and refine* 
raents in the manufacture of nitrocellulose centrifugally on the 
large scale. 

Much has been written as to the comparative ad vim tages 
and disadvantages of a straight nitrocellulose smokeless powder 
such as is used in the United States, and the nitrocellulose-nitro- 
• glycerol powders, typified by the English cordite. In c'ontcnding 
the high position of the nitrocellulose powders— especi&lly those 
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• produced since liK)7 attention is directed to the destniction 
of the Aquidaban (cordite), the Jena (inferior nitrocellulose), 
the Mikasa (cordite), and the Liber te (inferior nitrocellulose). 
The claims put forward for the superiority of nitrocellulose to 
nitrocellulose-nitroLdycerol •{)owders, are : 

(1) NitnK'ellulose of a lower nitration is used, this permitting 
of better ])urification and giving a nitrocellulose of more accepta- 
ble stability. 

(2) Nitrocellulose is inseiisil)le to ordinpy shock at all tem- 
peratures, whereas at moderately high temperatures cordite 
exudes nitroglycerol ifiid becomes sensitive to shock. 

(3) With the sUibili/.ers now ih use, nitrocellulose powder 
may be ex])ected to withstand a storage of 20 years, us against 
a much less time for cordite. 

(1) The temperature of explosion of nitrocellulose powder 
is aixmt oO' [ less than the corresponding temperatures for cor- 
dite, with conse(iuent decreased progression in gun erosion. 

(.")) 3'he chemical decomposition of nitrocellulose powder 
in storage is at all times gradual, and does not reach a critical 
stage beyond which the rate of decomposition is greatly accelerated 
and terminated by explosion. Conversely, cordite /s somewhat 
treacherous in this respect, giving good stability tests for per- 
haps a number of years, and then suddenly decomposing within 
a few months to a dangerous condition, sometimes terminating 
in explosion. 

Various conlroversal discussions on this subject are appended 
^ below.* 

I'he development of the U. S. Navy smokeless powder, in 
many respects, has been entirely difTejent from the Army powder 
preyiously detailed. Neither the Army nor Navy powders have 
been the same as the French Poudre B,‘ with which it has some- 
» times erroneously been compared to its detriment.'* The U. S. 
guncotton factory at the Torpedo Station, Newport, had been 
set in operation in March ISSt, the smokeless powder manu- 

1 A. Buisson, Zls Schiess Sprciig lOl.’i, 8 , 3t)8, 303; abst C A. 

10(H. 8 , U40 J Hardcastic. Arms and Uxplo 1014, 22 , 03. abst C A. 
1014, 8 , 204S Anon , EngrR 89 , (UO; 1011, 92 , 33H, Report of the U vS 
Joint Army and Navy Powder Board, Pr(X‘ U. S Nav Inst. 1912, 38 , 133, 
abst C A. 1912, 6, 1367. c 

2 ^ePrw U'vS Nav. Inst 1011,37, 12S1 

3. oee Proc. U S Nav. lust. 1912, 38 , 132 



t'Hu.ri.osK icsti*:ks 


factiire liavin^^ bmi started in a \erv modest manner in ISS^I 
Actual powder manufacture as the ontijrowtli of this pidiminai 
investigation seems to have been formally* established by lli 
vSecretary of the Navy in iSbO, when manufacture of indinit 
was commenced under the super\ilion of the inventor, C. Mm 
roe. In 1S91 the manufacture of indnrite was canied on in 
somewhat extensive manner, this being a syigU- base powdci i 
which the nitrocellulose was gelatini/cd with nitroben/ene. H 
indurating the phistic mass produced by the colloiding act if i 
of the nitrobenzene upon the nitrocotjon, the colloiding agei 
W'as removed. vSamjiles yf this indnrite made in 1S‘I1 were jie 
fectly stable in lb 14.' * 

A process and the necessary machinery were' then de\elo]H 
for producing indnrite, which was used experiment ally in gin 
up to and including b inch. Several cases of instability hayiii 
developed in this ])owder, led to other lines of research, and ii 
manufacture was soon discontinued. 

A single base powder of guncotton, barium and ])otassini 
nitrates, was next j)roduced, but this was on account of ii 
brittleness superseded by a jirodnct corresponding to tl 
French powder that was then being inanufactun'd for sal 
and similar to that used at ])resent in the French navy, in tlu 
it contains two ty])es of nitrocelluloses. This contained solub' 
and insoluble nitrocellulose, barium and potassium nitrates, an 
was colloided at first with acetone, but afterwards wifli ethe 
alcohol. Patents were taken out f»ii this ])owder in iNbo b 
Cj. Converse and J. Ikrnadou.’’ • 

In the summer i^if IS!!.'), a sample of smokeless ])owaler was n 
ceived from Russia, beiifg produced there as the result of the the( 
retical investigations of MendeleelT, who deduced the pd' ceil 
of nitration for the nitrocellulose required to obtain the greate; 
gas volume under ballistic conditions, as 12 11, from which th 
following equation results CioUts^Nl b)r4 b-., when exploded i 
a gun, breaks down into ill) CO, P.) II^O and 12 N. 

The year ISbli, then, is the date of adoption of the presei 
U. vS. Na\y powder. In the year previous, however, there wei 
three private explosive plarfts all oprating independently i 

1. J r s .^rtiii. ibi4,42,2:r>. * • 

2. U. S. P. r):)0472, 55130b. 
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Ihe United States, in which the manufacture of such a powder 
was feasible. These plants were the Laflin & Rand at Haskell, 
N. J., the du Pont* works at Carney’s Point, N. J., and one con- 
cern on the west coast known as the California Powder Works, 
which manufactured its nitif>cellulose at Pinole, and the remain- 
ing portion of its powder at Santa Cruz. These companies 
differed widely in , their methods and machinery, but all under- 
took contracts for U. S. Navy smokeless powder upon specifica- 
tions based on the experimental work carried* out at Newport. 

The first nitrocellulose powder delivered by a private firm 
was proved in June 1897, and was njade at the Carney’s Point 
plant of the du Pont "Company, the powder being designated 
as S.P. 3. The California Powder Works, in July 1898, had its 
first product known as S.P. 7 proven, and similarly the Haskell 
plant had its first powder proven in May 1899, known as S.P. 34. 

The Bureau of Ordnance decided in September 1897 to 
build a powder plant and under date of Sept. 28th, T. Mcl^ean, 
inspector in charge of the Torpedo Station, appointed a board 
consisting of K. Niles, H. Brown, K. Hedberg and F. Kniffen to 
prepare plans and specifications for a factory having a capacity of 
1000 pounds per day. These plans were submitted oil Mar. 31, 
1898, and specifications were given on the Apr. 20th following. 
In July 1898, Congress made available the funds for the erec- 
tion of a navy factory to be located at Indian Head, Maryland, 
about 20 miles below Washington, on the Potomac River, it then 
being the site of our ordnance proving ground. The erection 
was soon under way, and the first completed powder grain run 
out on June 28, 1900, J. Strauss being then in charge of the fac- 
tory. It was a gnarled and spotted gmin — somewhat of a con- 
trast ‘between tlie present day powder — but it was a beginning. 
The first complex index of powder made at Indian Head was 
known as S.P. 148, and this was proved in Feb. 1901. 

A fourth private plant was built at about this time at‘Parlin, 
N. J., and was called the International Smokeless Powder & Chem- 
ical Co. This company obtained its supervising force from men 
at the Torpedo Station, where they had been trained in the in- 
vestigations, developments and machinery requisite to produce 
navy powder. The company obtained contracts from the Navy 
Department by underbidding the other three private firms by 
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one cent per pound. The first index of powder delixered by 
them was known as S.P. 199, and was proved in April 1002. 

It is thus seen that four firms conimence*d the nunufiu lure 
of cannon powder shortly after the beginning was made i)y the 
U. S. Government plant at Newport, which plant had delivered 
the navy’s first index of smokeless powder in season to be proved 
in March 1890. The Navy Department gr;^dually transferred 
its powder manufacture to the Indian Head plant, and none is 
now made at Newport. 

The dehydration process by which the water remaining in 
the nitrocellulose after its ^ashings is replaced by alcohol and the 
excess of alcohol then squeezed out hydraulically, was brought 
about by F. du Pont and applied by him at Carney’s Point in 
1897. The combination of these two processes into the one rc'cep- 
tacle was worked out by W. Peyton at the California Powder 
Works. 

For many years the navy powder was a pure nitrocellulose 
colloid, but the necessity of having the many people under whose 
care it was placed from time to time, familiar with its stability 
led to an endeavor to incorporate stability indicators into the 
powder. Rosaniline, which colored the powder a brilliant red, 
was introduced at Indian Head in 1902, incorporated in 1907, 
and although a success there, was abandoned because the dilTerent 
plants manufacturing powder for the Navy did not turn out a 
product uniform in color, due partly to their water supply, and 
partly to storage of the rosaniline in copper instead of galvanized 
tins. The first incipient decomposition fades the color entirely. • 

The early days of nitrocellulose powder were attended with 
many setbacks, lack of stability often developing from causes 
difficult to ascertain. The waste due to this cause led to siren* 
uous efforts to utilize the unstable and doubtful powders as well 
as to determine how to increase the stability. A method of 
powder reworking was perfected by the du Pont Co., at Carney’s 
Point, and after a successful demonstration, the process was 
turned over to the Navy. Reworked powder is uniformly opaque, 
instead of possessing the translucency of the new product. 

Because of the long period consumed in drying the powder— 
thereby causing a delay in the use of the Jarger gr^ulations 
until practically four months after its manufacture, much energy 
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was devoted in endeavors to materially shorten this drying 
period, but with no marked success, until comparatively re- 
cently. 

In 1000, after considerable discussion for and against, it 
was decided to incorporate with the powder an organic stabilizer. 
There had been many used in other countries from time to time, 
such as urea, amyl alcohol, nitroguanidinc and diphenylamine, 
but reliable reports as to their relative efficiency were lacking. 
'I'he substance chosen as the result of a Ku?opean trip made in 
ISOS by H. Brown wa^^di])henylamine, which is used at the pres- 
ent day for this purpose in the United vStates. The first lot of 
powder in which this stabilizer was incorporated was turned out 
at Indian Head in July 1000, private companies having used 
it since November lOOS. 

vStabillite, the invention of Hudson Maxim, was sold to the 
du Pont Com])any, and by them communicated to the Navy. 

It is a smokeless powder made with non-volatile solvent, and said 
to be ready for use immediately after granulation. From 1010 
up to the present, the history of development of navy powder 
is blended with that of the army, touched upon in the foregoing 
pages of this topic. 

Classification of Nitrocellulose-containing Powders. For 

the purpose of this historical r{*sum6, smokeless powders may be 
subdivided into the two broad classes: (a) those for use in rifled 
firearms, and (b) those for use in shot guns. The former class is 
comprized in two main divisions, i. e., those consisting primarily 
•of nitrocellulose only, and those containing, in addition, nota- 
ble pro])ortions of nitroglycerol. ' 

Of the straight nitrocellulose po\Vders, the official powders 
of Russia, France and the United States belong to this category 
while those of Kngland, vSpain, Italy and Germany (partially) 
are comprehended in the nitroglycerol classification. 

Another classification is based upon three subdivisions as 
follows: (a) Nitrocellulose only, either soluble in a mixture of 
alcohol-ether or insoluble. To this category belong the French 
Poudre B., the Russian powders including the pyrocollodion 
powder of Mendeleeff used in the Russian navy ; the Belgian ^ 
powder vf Wettertn, the German flake powder, and the Austrian 
Schwab powder, (b) Combining nitrocellulose with nitro- 
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glycerol. Cordite, ballistite, filite, cmiipoMd llie iwo , 
together with relatively small amounls of other ingredients as \ use 
line, camphor, aniline, diphenylamine, etc.,. and the Austrian 
gunpowder model IStlii, composed of mlroglyi'erol and nisoInl)li‘ 
nitrocotton. (c) Containing nitroc^llnk^se and mixed nitrates, 
as indurite, combinations of nitrocotton with inorganic nilrati's, 
chlorates and with a variety of organic bodies, as alluded to bi icily 
subsequently. * 

Of the straight^ nitrocellulose jiowders, methods of niannfac 
ture and properties are detailed in the patented jirocesses and 
products of W. Wolf and M. von h'orst^T,’ Totten,- ]. lhaiald 
and J. Macaulay,'^ I{. Tnrflin,' C. Piejier,^ 1) Johnson,*’ V Lied 
beck,^ J. Macnab.W Hroadbent and R. Woodbridge,'' II. Maxim,"’ 
R. Punshon," C. Volney,'- A Lnck,''*C. bnndhohn and j. Savers,'^ 

1 K V I,ss:{.al)s( J S C I IKKI, 3, ;57.S. Mon Sri I'll 1.74, 

150 K P IX,S4. ahsi I S C I lS.S.y 4, LM.t Iv I» 7010, I.SK,7, 

ahst J S C I IHH.7. 4, 107 I- V 101702. 1.S.S1. abst Mon ,Sri IS.sr), 27, 
401 I) R P 2;{S()S. 1K.S,4. ahst W.ik Iain \SS:\, 29, .4S0. Clicin lixl 
]m. 6, 2.')0. ;u.s. Her IS.S.4. 1$, 2.512. Chcin Terli Rep I.S.sa, 22, II, 1.S.H 
D R P 20011, ahst WaK Jahr I.S.S4. 30, .477. Cliein Iii.I IK,S1.7, .41, 10.'>, 
Cliem Tech Rep IK.S4, 23, I, 201, Hull S<h' Clinu I.S.SI, 42, .40.4, |>o|y 
N()ti/4) 1S(H4, 39, I.S7 

2 See M I'jssler, “MtMlun lAplosues,” l,so7. 112 ’roltcn's >;nn 
powder is s, ,4dt o consist of Ktains the kunel ol whu li is pun Kiimotton 

.4 Can P 101010. 1020 

4 iv P 4.410. l.S.S.S.ahst } S C I l.s.S!), 8, 01 . Pioc (' S N'a\ Inst 
hSXO, 15, .412 

7) 1-: P 2.'.17. hS'.iO.ahst I S C I iS'il. 10, lol 

0 ]-: P .so.'il. I.SK.*), ahst I SC I I.H,S0. 5, (>7.S. Hu l,H,S7, 20, ISI-R , 

WaK Jahr IK.S7, 33, .')70 I S P .47<1000, 1.S.S.K , 

7 1-: P 27:hl7, hSO.S.ahst J S C I IKO'l. 18, lOl 

<S \i I' 2020. IX'IO. .ihst j ,S C I lOtlO. 19, .47.7 .Ve .dso I- P 

10777, I.S07,ahst J S C I hS'i.S, 17, 70.7 

0 V S P 1.41.44.7'.), I'.ilO Iv P I27.H7I, 1017, .ihst J S C I lOlOt 

38, OIM-A. 74.4 A , 

10 r S P 1.40212. ahst J A C S I. S'. )0, 12, 210 Iv P 1021.4, l.SH,H, 

ahst J S C I 1S.S0, 8, X.72, '.rl.S K P 10S.7K. hsoo. ahst Anns and Hxplo 
1807,5,20.4 P P I047')2.ahst .Mon Su 1X,S0, 33, 7.70 1) R P 101.71. 
ahst Zts ang Cheni ISOO, 3, 70, Jahi Chein IKOO, 43, 270H, Clu ni Tech 

Rep IHSO, 28, II. 17.4, Wag Jahr IXHO. 35, 47.7. Het hSOO, 23, 12-R, Indiis^ 

tricbl hsoo, 87, Tech Chem Jahr 1.S.S0, 12, HiO C S P 0.7111.7,1' P 
4I202t).Ahst C A 1010,4, 1.710. J S C I lOlO, 29, .718, 10.48, Mon ,Sei 
1910. 73, 120, 1011. 75, 17.7, Chem Z(k Rep 1010, 34, 171 

11 F P 01740, 1871, ahst Hull Sm* Chim 1872, 17, 112, Her 187.4. 

14; Atncr Chemist, 187.4, 4, 20 

12. K P. 25204, 2.741.4, 1807, P P 271840, 2718.12, 1807. V S. P 
59248,7, 1897. abst Mon Sci 1808, 52, 2.48, Rev chnn ind 1808, 9, t).7. 
Arms and Explo 1898, 8, 80 

13. Can P. 678.3.4, 10(X). li P 2.70.40, 100.7, ahst J S C 1 1000, 25, 

1119. 

14. Can. P. .3.72.7.4, hSOO Sie also I). R. P. .7.4200, .7.70.70, M.S80, abst. 
Zts. ang. Chem. 1890, 3, .7.70, 1891, 4, 409. 
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, A. Nobel, ^ V. Vender,* C. Munroe,* A. Luck and C. Cross, ^ 
A. Cocking and Kynoch, Ltd.,® Westfalisch Anhaltischt Spreng- 
stoff A.-G.,® C. Curtis,* 0. Schmidt,* S. von Romocki,* W. Reid 
and D Johnson, ^^J.Bemadou,^^ W. Borland,** I. and A. Anderson,** 
R. Griffith, E. Dumford an^ G. Wadsworth,*® F. and E. du Pont, 
andBallGrainExplosivesCo.,*®G. Andre,** J.Bickford,** J.France,** 
New Explosives Co., and J. Carter,** M. von Forster,** F. Engel,** 

1. Can. P. 30707, 1889. 

2. Span. P. 46082, 1909; U. S. P. 946294; abst. C. A. 1910, 4, 671; 
Mon. Sci. 1910, 73, 120; Chem. Ztg. Rep. 1910, 34, 143: 

3. U. S. P. 489684, 1893; abst. J. S. C. 1. 1893, 15, 356. 

4. E. P. 18233, 1898fabst. Arms and Explo. 1899, 7, 131; Mon. Sci. 

1900, 55, 131. Can. P. 68050, 1900. 

5. E. P. 15053, 21779. 1905; 25081, 1906; abst. Arms and Explo. 1905, 
13, 105; J. S. C. 1. 1905, 24, 814; 1906, 25, 953. 

6. Swiss P. 41004. 

7. Can. P. 41524, 1893. 

8. D. R. P. 286784, 1913; abst. C. A. 1916, 10, 179; J. S. C. I. 1916, 
35, 276; Chem. Zentr. 1915, 86, 11, 732; Chem. Ztg. Rep. 1915, 30, 239; Wag. 
Jahr. 1915, 61, 1, 270; Zts. ang. Chem. 1915, 28, II, 542. 

9. D. R. P. 54818; E. P. 18727, 1889; abst. Mon. Sci. 1891, 37, 91; 
Ber. 1891, 24, 429-R; Chem. Ind. 1891, 14, 98; Chem. Tech. Rep. 1891, 
30, I, 218; Tech. Chem. Jahr. 1890-91. 13, 156; Chem. Ztg. 1891, 15, 80, 
1058; 1892. 16, 1277; Jahr. Chem. 1891, 44, 2667; Meyer Jahr. Chem. 1891, 

I, 333; Wag. Jahr. 1890, 36, 543; Zts. ang. Chem. 1891, 4, 33. 

10. U. vS. P. 267108, 1882; E. P. 619, 1882; D. R. P. 18950; Can. P. 
14413, 1882; E. P. 147325, 1882; Aust. P. April 24, 1883; abst. J. S. C. I. 
1882, 1, 76; Mon. vSci. 1883, 25, 617; 1911, 74, 156; Chem. Ind. 1882, 5, 255, 
245; Chem. Tech. Rep. 1882, 21, II, 175; Chem. Tech. Mitth, 1882-3, 32, 
97; Dingl. Poly. 1882, 246, 185; Jahr. Chem. 1882, 35, 1411; Wag. Jahr. 
1882, 28, 404; 1883, 29,389. 

11. U. S. P. 586586, 652455, 652505, 673377; abst. Mon. vSci. 1900, 
56, 216; J. A. C. S. 1902, 24, 104. F. P. 301649, 307918; abst. Mon. Sci. 

1901, 57, 305; 1902, 58, 158. E. P. 2253, 1901; 11567, 1900; abst. J. S. C. I. 
1900, 19, 851; 1901, 20, 617. See also Rev. Prod. Chim. 1901, 3, 341; abst. 

J. wS. C. I. 1901, 20, 154. D. R. P. 125100; abst. Mon. Sci. 1902, 58, 145; 
Chem. Centr, 1901, 72, II, 1140; Chem. Ztg. 1901, 25, 1019; Chem. Zts. 
1902, 1, 255, 405; Wag. Jahr. 1001, 47, 1, 490; Zts. ang. Chem. 1901, 14, 1213. 
D. R. P. 127143; abst. Mon. Sci. 1902, 58, 145; Chem. Ztg. 1901, 25, 1174; 
Chem. Zts. 1902, 1, 405; Jahr. Chem. 1902, 55, 1056; Wag. Jahr. 1902, 48, 

I, 360; II, 490; Zts. ang. Chem. 1902, 19. 

12. E. P. 4593. 1900; abst. J. vS. C. 1. 1900, 19, 296; 1901, 20, 279; Mon. 
Sci. 1901, 57, 287; Chem. Ztg. 1901, 25, 619. 

' 13. E. P. 13308, 1888; abst. J. S. C. 1. 1889, 8 , 818. 

14. K. P. 13171, 1899; abst. J. S. C. 1. 1900, 19, 660. 

15. U. S. P. 1308342, 1308343, 1308344, 1308346, 1308347, 1919; abst. 

J. S. C. 1. 1919, 38, 605-A; C. A. 1919, IS, 2283. 

16. U. S. P. 575765, 1897; E. P. 19068, 1891; Norw. P. 3201, 1892; 

Can. P. 41524, 1893; abst. J. S. C. I. 1891, 10, 971; 1892, 11, 960. U. S. P. 

576532, 1897; E. P. 11383, 1891; abst. J. S. C. 1. 1891. 10, 674. 746, 855; Chem. 
Centr. 1802, 63, 1. 112; Mon. Sci. 1898, 52, 95; Chem. Ztg. 1897, 21, 160. 

17. IJ. vS. P. 47677, 1865. 

18. U. S. P. 356064, 1887. 

19. if, R. P. 210934; abst. Chem. Ztg. Rep. 1909, 33, 361; Wag. Jahr. 
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W. Eberlein,^ H. Pipitz,^ and including the work of E. Prcnticw^ , , 
■ Another class of explosives comprizes nitrocelliih^sc admixed 
with inorganic nitrates as of potassium, sodium and ammonium, 
occasionally with the incorporation of relatively small amounts 
of other bodies. To this category J)elong the processes and 
products put forward by F. Al)cl,^ J. Baiitock,'* C. Claessen/’ 

H. Cottu,’ C. Curtis and C. Andre,® J. Donald and J. Macauley,' 

F. Sparre,^® Eales,’^ M. Eissler,’*' C. Faure and*(k Trench, A. 
Favier,^^ D. Johnson,J^ A. Hargreaves,’® D.Hickie and G.RcuIiut,'’ 
M. Himalaya,’® R. Imperiali,’® A. Cocking and Kynoch, Ltd.,*” 

1909, 55, I, 429; Zts. ang. Cliem. 1909, 22, 1614 ;^ts. Schiess. Spmig. IIKK), 

4, 293. See also Engineering, 89f 123; abst. C. A. 1910, 4, 963. 

20. D. R. P. 83095; abst. Mon. vSci. 1896. 48, 72; Her. 1895, 28, 957, 
Chem. Ztg. 1895, 19, 1923; Wag. Jahr. 1895, 41, 460; Zts. ang. Clicm 1895, 

8, 573. vSee also N. Erfind. Erfahr. 1892, 19, 43. 

21. E. P. 6022, 1887; abst. J. S. C. I. 1887, $, 398; 1888, 7, 56; 1889. 

8 , 818. 

1. U. S. P. 1098237; abst. C. A. 1914, 8, 2622; Mon Sci. 1914. 81, 188. 

2. K. P. 18935, 1898; abst. Arms and Explo 1899, 7, 158; I). K. P 
114499, 114500; abst. Mon. Sci. 1901, 57, 48, 147; Chein. Centr. 1900, 71, 

II. 1004; Chem Ztg. 1900, 24, 41, 933, 954; Jahr. Chem. 1900, 53, 849; Wag 
Jahr. 1900, 46, 1. 395, 396; Zts. ang. Chem. P.KK), 13, 1141. 

3. E. P. 2468, 1877; D. R. P. 690. 1877, abst. Chem. Ind. 1878, 1, 

127; Wag. Jahr. 1878, 24, 466, 467. _ 

4. E. P. 14803, 1886; abst. Chem. Tech Rep. 1888, 27, I, 168; Chem 
Ztg. 1888, 12?430; Tech. Chem. Jahr. 1887-8, 10, 188. 

5. E. P. 4806, 1876. ^ 

6. E. P. 24240, 1906; abst. C. A. 1907, 1, 2646; J. S. C. I. 1907, 26, 
991. E. P. 16456, 1913; abst J. S C. I. 1914, 33, 845. 

7. F. P. 402693, 1908; abst. Moii. Sci. 1911, 75. 175. 

8. E. P. 16595, 1899; abst. J. S. C. I. 1900, 10, 851 ; Arms and Explo 
1900, 8, 148. See also E. P. 9062. 1899; 19773, 1900; abst. J. S. C. k 1900. 
10,467; 1901.20,1240. 

9. Can. P. 191040, 1919; abst. C. A. 1919, 13, 1766 

10 U. S. P. 8129,58. 850207, 850268, 850325, 850502; abst. Mon. Sci. 
1906, 65, 121; 1907, 67, 160; C. A. 1907. 1, 1786, 1773; J. S. C. I. 1907. 

785; Zts. Schiess. Spreng. 1906, 1, 221; 1007, 2, 436, 457, 4,37. E. l\ 1677, 
1908; abst. J. S. C. 1. 1909, 28, 322; Zts. Schiess. Spreng. 1909, 4, 194. 

11. F. P. 184326, 1887 ; abst. Mon. Sci. 1888, 32, 635. 

12. U. S. P. 347424; abst. Wag. Jahr. 1886. 32, 319. ' 

13. E. P. 3781, 1874; abst Her. 1876, 8, 650- Dingl. Poly. 1876, 221, 

94; Deut Industrieztg. 1876, 228; Wag. Jahr. 1877, 23, 479. , 

14. E. P. 6876. 1888; abst. J. S. C. I. 1888, 7, 416, 470. See also h. P. 
2139,18gfe^^abstJ.S.C.I.1886,4.141,468. 

16. E. P. 8951, 1885; abst. Wag. Jahr. 1887, 33, 570; Bcr. 1887, 28, 

Ifti R’ I S C T 1886 S 678 

16 E P.’24m 1894; 15351, 1896; »bst. J, S. C. I, 1895, U, 988; 1897, 

IS* 560 

17. ' E. P. 12084. 1894; abst. J. S. C. 1. 1894, 13, 782; 14, MO, m. 

18. E. P. 3179. 1907; U. S. P. 853085; abst. C. A. 1907, 1, 2181, 2189, 
3070; T. S. C. 1. 1907, 26, 1029; Mon. vSei. 1907, 67, 160; Zts. Schiess. vSpreng. 
1908 1. 116 

U. S. P. 998007, 1911; abst C. A. 1911, 5, 2952; Mou. Sci. 1912, 
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, • J. Lehmann,^ D. de Lome,^ A. Luck and C. Nichols/'* S. Mackie/ 

S. Mackie and C. Faure,** vS. Mackic, C. Faure and O. Trench,® 

J. Macnab,’ A. Martin,® II. Maxim,** A. Nobel,*® J. Okell,“ L. 
O’Shea and C. Brooks, O. Peters, M. Lindsley and the Kin^ 
Powder Co.,*® T. Petry, 0. Fallenstein and H. Lisch,**^ T. Reishoff,*® 
Roburite Explosives Co., C. Roth and W. Orsman,’® J. Sayers,*^ 

T. SchalTner,*® E. vSchultze,*® J. Schulhof,®'* 0. Silberrad,*** I. von 

77, 1.50; Zts. Schicss'SpretiK 1012,7,101 Swiss P .’iaO.'l."), 1011. 

20. K 1» 1.5.500, 100.5; abst J S C I. 1000, 25 , 000; Chem. Ztg. 10(K), 

SO, 487, Zts vSohicss Sprciig 1000, 1, 202 • 

1. K. P. 0.51, 1008, abst J S C I 1008.27,022 

2. C<irnpt. rend. IS"^. 87 , 100.5, abst Jahr Chcni. 1878, 31 , .0.5 

.0. 1-:. P 241.00, 1.807, abst Mon Sd. 1800, 53 , 75. Chem. Ztg. 1800, 

23 , 20.0 • ^ 

4. K. P. 42.00, 1880; abst j. A. C S. 1.882. 4 , 41, Chem Ind 1884, 

4 , 180, 22.0, Wag Jahr 1881, 27 , .0.00 

5. Iv, P. 1800, 1.87.0; abst Chem News, 1874, 29 , 106; Dingl. Poly. 
1.874, 213 , 174; Her. 1874, 7 , 741 , Jahr Chem. 1874, 27 , 1 12.0. 

0 H P 2002, 1874, abst Her 1870, 9 , 205; Bayer. Industrie ii Cewer- 
bebl 1.870, 141, Wag Jahr 1870, 22 , 4.80, Chem O'ceh. Kep 1.870, 15 , .0.88; 
Zts. Chem. ('irossgewerbe, 1870, 1, 2.0.0 

7. K P 2020, 1800,al)st J vS C I 1000. 19 , .075 
8 V S. P. 12004.50, abst C A 1017, 11 , 21 1 , J. S C T 1017,38,48. 

0. Jv P. 0020, 1885; abst J .S C. T 18.80, 5 , 1.80, 078 
10 K P. ,5082, 1884, abst. J vS. C. I 1. 8.8.5, 4 , 417. Iv P. 1400, 1.888, 
abst. J S C. I. 1880. 8 , 78, 1.0.0. 

11. 1). R P 114.500, 114400, abst Mon Sci 1001.57, 14L 148, Chem 
Cenlr 1000,71,11. 1004; Chem. Ztg 1000, 24 , 0.0.0, O.M. Jahr Chem 1000, 

53 , 840. Wag Jahr. 1000, 48 , 1. .00.5, .000, Zts ang Chem 1000, 13 , 1 140, 1141. 
The corresponding !•' P 1.80.05, 1.8!),8 (abst Arms and l{\plo 1800, 7 , 1.58), 
has l)eeu taken ont for H. Pipit/. 

12 li P. 4.004, 1.870 

1.0. V. S. P 0.5.0708, 1010; abst. C A 1010, 4 , 1078, Mon Sci. 1910, 

73 , 128 . 

14 1). R P. 017.80, abst Berg ii huttenni Ztg. 188.5, 0.5, Wag Jahr. 

1885, 31 , 284; Chem. lech Rep 1885, 24 , T. 201, Chem. Ind 1885, 8 , 183, 
.100, 220, Poly. Notizbl. 188.5, 40 , 010; Ber 18.85, 18 , 471-R, Dmgl Poly. 188.5, 
256 , 400, Jahr. Chem 1885, 38 , 210;i F. P. 1002.50; abst. Mon. Sci 1885, 

27 , 100. Can P 2184.8, 1885. 

15. E. P. 10027, 1000, abst C A. lOOV, 1 , 507, J. S. C. I. lOOt), 25 , 
808, Zts. S^'hiess Spreng 10(K), 1 , 450 

fO. K. P. 20104, 1.880, abst J. S. C. I. 1.801, 10 , 270; 1889, 8 , 

18.01; 1800,9, 1000 

. 17. K P. 17212, 1,8.88; abst J S C I 1880, 8 , 1000; Wag. Jahr. 1890, 

36 , ,540, Chem. Ztg 1800, 14 , 071, Chem Tech Rep. KSOO, 29 , I. 224. Sec 
also C. Lnndholm and J Sayers, IC P 0.000, 1880, abst. Dingl. Poly. 1890, 
278 , 20; J. S. C. I. 1800, 9 , 414, Tech. Chem Jahr. 1800- 01, 13 , 1.5.0. 

18. U. S. P. 10070,8, 1872. abst. Amer Chemist, 1.87,0,4, 1.50. 

10. K. P. 15120. 1,8,85; abst J S C 1 18,80, 5 , 180, 070. D. R. P. 
,0,8000; abst Wag. Jahr 1,887, 33 , ,572. Ber. 1.887, 20 , 207-R; Industriebl 
1887, 2,02, Chem Ind. 1887. 10 , 70. KSO; Chem. Tech Rep 1887, 26 , I, 2:11; 
Jahr Chem 1.8,87, 40 , 2,500, Tech. Chem Jahr. 1.8,80, 9 , 2(11). ^ 

20 E. P. 4017, 1882, 1707, 1.8.S,0, abst. J. S. C. I 188,0, 2 , 101; Ber. 
188:1, 16 , 21^ 1 , Jahr. Chem l,8,s;i. 36 , 1705, Wag Jahr 18,84, 30 , 077. 

21. E. P. 10442. 10440, lOll, abst C A. 1012, 6 , 0525, J. S. C. I. 1912, 
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Tarnow/ W. Theodorovic,* J. Tlunupstm/’ C. 'riscll/ |. Tonkin, 
.Vereinistc Koln-Rottweiler l’ulvcrf;d)rikcn,‘'‘ A. Vcr^c," and II. 
Wessel.* 

vSimilarly compounded nitrocellulose powdi^s in which the 
nitrates are replaced by chlorates or perchlorates, form the es- 
sence of the processes of J. RudelolT ifnd A. and W. AllendorIT,'* 
S. Adde,’** K. Bjorkman,” W. Borland,’- V. Bowen,’-’ C. Deme 
triade, C. Jonescu and J. Coanda,” Deutsche vSpren^^stofi' A 
M. Fiedler,’” M. Himalaya,’’ W. Kirsanow,’’^ Kope.,''^ 1{. baml- 
auer,’”’ T. Petry and ( T. Imllenstein,-' \V. Pierce, ’’ W. Riskmers,’* A. 

31 , Chem Zlg Rep 36 , .'iOi), Zts Sehgss .Sputij; 11)12, 7 , 420 
K P. i;tH()0, 1011, ahst C A I0i;i. 7 , l.J S C 1 1012.31,027 V S P 
104070;{. 1040704, abst C. A 1^12, 6 , ;i:.2r), Mo» Set 10 lO, 79 , l.J, Zls, 
Schicss. vSprtiiK lOl.’k 8, 170 

1 P P 40:)0K2. lOia.ahsl C A 1014. 8 , iWOO. Moii Sei 1010.83,08 

2, K P 040, 1800, al)st Arms .and lixplo l.S',10. 4 , i:D, J S C I 1800, 

15 , 08, 2.30, 370, Mon Sci, 1.807. 50 , 108. l.SOS. 52 , 0.'», Chun 1807, 21 , 
470. 

3 II .S P, 12012.')8, 1010. abst J S C I lOlO, 38 , 200 A, C. A 1010, 
13 , 0(10 

4 K. P 110800, 1018, abst C A 101.8.12,2113 

.') H P .320, 1H02, abst Mon S^a 1010.72,728 

0 I) R, P 303070, 1017, abst J S C 1 1020. 39 , 2-82- A. 

7 H P 1 720.'), 1013. abst J S C I 1011,33,043. See also !< P 

17128, 1013, abst JSC i 1014. 33 , .800 In this eonneetion eoinpaK* I 
Sayers, W. Wilson and J 'riiorburn, ( S P 00037.3, abst C A 1011,5, 
272.3, Mon S^i, 1012, 77 , 1.3.8, Chem Zbj Rep 1011,35,042 

8. li P 2280, 1007,. abst C A 1007, 1, 2010, J S C I 1007,26,048; 
Mon Sci. 1010, 73 , 44 , Zts Sx hiess Spren^ 1007,2, 113 

0 1). R P 2013(K). K P 322001, abst Mon Sei 1012, 77 , .31 , Chem. 

Zentr. 1008, 79 , II. 000. Chem Ztg Rep 1008, 32 , .31 1 . Chem Zts 10(H), 
8 , 1027, Wag Jahr 1008, 54 , I, 137, Zts. Stdiiess Spreng io()8, 3 , 374 
10. India P 3.310, 1018 • 

11 Py. P. 24.30, 1873, abst Dent Indiistrie/tg 1870, .38, Chem JVeh. 
Rep. 1.873, 14 , II, 210; Zts Chem C»rossgewerbe 1.870, 1 , 233, Chem Tech. 
Mitth. 1877, 27 , 340 , , 

12. K P 0280, 1803, abst Arms and Kxplo 1800, 4 , 122; J S. C. 1. 

1800,15,1.32,214 * 

13. 1 1 vS. P 8.37.3.80. abst C. A 1007, 1 , 23(H, J. S C I. 1007, 26 , 803; 
Zts Schics.s. Spreng 1008, 3 , 18 R P 21181, 21482, 1003, V P 310812, 
abst. J. S. C I 10(M, 23 , 1238, Mon Sci 10(K), 65,7.3, Chem Ztg 10().T,29, 
120 India P Appl 118, 100.3 

14 K. P. 203.30, 1000, abst j S C I 1010.29,1470 . 

15 Can. P 23830, 1880 See D R P 30001, abst. Wag Jahr, 1880, 

32 , 310; Chem. Ind 1880, 9 , 200, 301. Indiistriebl 18Kti, 300, Chem Tecdi 
Rep. 1880, 25 , II, 207, Ber 1880, 19 , 030, Tech Chem Jahr 1887-8, 10 , 
188, Jahr. Chem 1880. 39 , 2081 

16. H. P. 8101, 2.3284, 1001, al)st J S C I 1001, 20 , 8.37, 1002, 21 , 
723. India P. Appl 304, 10(J2 Can P S4.30ti 

17. K. P. 421202, 1010; abst Mon Sci. 1013, 79 , 20. 

18 K. P. 01.30, 1001 ; abst J. S CM lOtri. 21 , .301. 

' 10. E. P. 27.300, 1010; abst. C. A. 1012, 6 , 1.328; J S. C. 1. 1012, 31 , 47. 

20. E. P. 10207, 1801; abst. J. S. C. I. 1802, 11 , 804, HJ12. E. P. 
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Johnston and L. Dow,‘ Societe en actions “Promethee/’* L. 

* Thomas,* J. Thompson,* C. Tisell,* E. Turpin,* and M. v. Wend- • 
land.^ 

Other additions which have been proposed as adjuncts to 
nitrocellulose include chromates, bichromates® jind those of 
potassium* or ammonium;^ ammonium chloride," ammonium 
oxalate," picrate," lead," or manganese oxides," ferrosilicon," lead 
or silver azides," calcium sulfate," and other bodies." 

Nitrocellulose-nitroglycerol Powders. Of these, Cordite, the 
official powder of the British Government ‘ is the best known, 
and undoubtedly has reached an unusually high degree of perfec- 
tion in the various steps of manufactufe.**^ The defects developed 

216053, 1891; abst. Mon. Sci. 1893, 42, 19. 

21. K. P. 10986, 1884; abst. T. S. C. T. 1885, 4, 468, 509. D. R. P. 
31786; abst. Dingl. Poly. 1885, 256, 408; Wag. Jahr. 1885, 31, 284; Chem. 
Tech. Jahr. 1885, 8 , 185. 

22. E. P. 22240, 1912; abst. C. A. 1914, 8, 1014; J. vS. C. I. 1913, 32, 

1 171 ; Chem. Ztg. Rep. 1914. 38, 211. 

23. Can. P. 127209, 1910. 

1. E. P. 2601, 1861. 

2. Swiss P. 27514, 1902. 

3. U. S. P. 790089; abst. J. A. C. S. 1906, 28-R, 48; Mon. Sci. 1905, 
63, 141. E. P. 8746, 1905; abst. J. S. C. 1. 1905, 24, 986; Zts. Schicss. vSpreng. 
1906, 1, 17. Sec also E. P. 12837, 1885; abst. J. S. C. I. 1886, 5, 516. 

4. U. S. P. 1291258, 1919; abst. C. A. 1919, 13, 906. 

5. E. P. 116890, 1918; abst. J. vS. C. I. 1919, 38, 513-A. 

6. E. P. 4310, 1888; abst. J. S. C. I. 1888, 7, 364, 884; 1889, 8, 61. 

7. D. R. P. 36718; abst. Wag. Jahr. 1886, 32, 322; Tech. Chem. Jahr. 
1886, 9, 206; 1887, 10, 47. 

8. S. Davey, E. P. 2832. 1877; abst. Chem. Ind. 1878, 1, 108; Wag. 
Jahr. 1878, 24, 466. 

9. * W. Borland, E. P. 6289, 1895; abst. J. S. C. I. 1895, 14, 418; 1896, 
15, 152, 214. 

10. vSee Mem. pond. salp. 1884-9, 2, 24 ; 1890, 3, 13; 1892, 5, 25. 215. 

. 1 1. P. Allyre, F. P. 443555; abst. C. A. 1913, 7, 1291; Mon. Sci. 1913, 

79, 186; Chem. Ztg. Rep. 1913, 37, 450. 

12. J. Macnab. E. P. 16777, 1897; abst. Arms and Explo. 1898, 6 , 198; 

J S C I 1898 17, 721 795 * 

' ' vi C. Claesin, i pVi0456. 1913; abst. C. A. 1915, 9, 153; J. vS. C. I. 
1914, 33, 845. 

14. H. Maxim, U. S. P. 988799; abst. C. A. 1911. 5, 2179; Mon. Sci. 
W12. 77, 31 ; Chem. Ztg. Rep. 1911, 35, 330; Zts. Schicss. Spreng. 1912, 7, 17. 

15. C. Prentice. E. P. 174, 1877. 

16. Superfosfat Fabriks Aktiebolag. E. P. 17583, 1915; abst. J. S. C. I. 
1917, 36, 307; C. A. 1917, U, 1751. 

17. Soc. d’Etudes Chimique pour LTndustrie, E. P. 130166, 1918; 
abst. C. A. 1920, 14, 124. 

18. L. Mack, E. P. 12584, 1903; abst. J. S. C. I. 1903, 22, 952. 

19. C. CurUs and G. Andre, E. P. 16595, 1899; abst. J. S. C. I. 1900, 
II, 467, 851. 

20. For general data on Cordite sec Arms and Explo. 1896, 3, 74, 91, 
110, 131, las. 164, 187, 191, 199, 210; 4, 9, 16, 204; 1896, 4, 80, 81 ‘rS, 9, 19, 
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in the earlier forms of balHslite, mainly due to atlempls lo in 
• corporate camphor and otlier organic bodies into the mass, it is’ * 
claimed have been obviated in the manufacture of cordite. 'I'he 
English Government through K. Abel and /. Dewar obtaim-d 
patent protections the year before Nobel’s ballistite patent was 
granted, for an explosive in which nitroglycx^rol combined with 
nitrocotton is compounded with the addition of a small aim amt 
of vaseline.* 

The original product, to which the name of “Cordite” was 


37; 1897, 5, 89, 106, 109; 1898, S, 150, 158. 238; I8!n), 7, 41 , liKK). 8, 11 . I.'U, 
1901, S, 67; 1903, 11, 26, 63. &3: 1905. U. M. li:2. 1907, 15, StI. Hill. 1908. 
16, 44; 1909, 17, 2; 1910, IB, 85. 100 The Cordite Ca-^e is (lis<’iisse(l in 
Arms and Explo. 1892-3, 1, 25tf: 1893, 2, 2. 20. 1), 108, 131. 135, IS.3, m, 
199, 207; abst. Chem. Ztg. 1804. 18, 229, 255, DiukI. Tolv. 1894. 282, IS. 
See also Mem. Artilleria, Feb. 1908; abst. Zts Stdness Spreng 1908, 3 , 215 
Chem. Drug. Feb. 1, 1902; abst. J. vS. C. I. 1902. 21, 294 Milt. Seeweseii, 
1907, 85, 798. Ann. Repts H. M. Insp Ivxplo 1890. 03. 1892. 05, 1897, 02 
Zts. Schiess. Spreng, 1911, 6, 135. Sci. Amer Suppl 85, 14385 Natme, 
84, 109. Int. Encycl. 5, 408. Eng. 76, 120 The New Illustrated ( I.ondoti), 
1919 It 189 

'l U.’S. P. 425648, 1890; abst. J A C. S. 1890, 12, 125. FoIk P 
87455, 1889; South Australia P. 1418, 1889. Can P. 32219, 1889 li P 
8718, 1889; abst. J. S. C. 1. 1889, 8, 500; 1890, 9,-580. 704 1* P -5014. 1889. 

abst. J. S. C. I. 1890, 9, 792; Mon. vSci. 1911, 74, 1.57 Iv. P. 11004, 1889. 


144; Chem. Ind. 1890, 13, 167, 375; Wag. Jahr, 1890, 36, .541, Her. 1890. 
23, 370-R; 1891, 24, 181-R; Mon. Sci. 1890, 36, 6.50, 1199; 1892, 39, 288, 
Tech. Chem. Jahr. 1889, 12, 170; 1890, 13, 102; Jahr. Chem. 1890, 43, 2708, 
Meyer Jahr. Chem. 1891, 1, 333. 

2. No doubt Nobel’s ballistite patent paved the way for the com 
bination of nitroglycerol with nitrocellulose, but H. S. Alaxim ifm'ded 
(E. P. 18663, 1888 ; 4477, 1889) Abel and Dewar in a measure, althouKh 
whereas Maxim mentioned the addition of 2%-10% nitroglycerol to an 
acetone solution of guncotton, this was omitted in the complete six'cification. 
For the question of whether the English Government did or did not pirate 
the ideas of Nobel and Maxim in obtaining Cordite, st^e reports of various 
lawsuits abstracted in Arms aftd Explosives. A, Nobel’s patents arc: li. P. 
1470, 1888; abst. Proc. U. S. Nav. Inst. 1889, 15, 313; J. S. C. I. 1889, 6, 
133. E. P. 1471. 1888; abst. J. S. C. 1. 1889, 1, 214; Tech. Chem. Jahr. 1890, 
13. 160; Chem. Tech. Rep. 1890, 29, I, 224; Zts. ang. Chem. 1889, 2, .345, 
Jahr. Chem. 1889, 42, 2682; Wag. Jahr. 1889, 35, 474. U. S P. 4^508; 
abst. J. A. C. S. 1891, 13, 220. F. P. 185179; abst. Mon. Sci. 1888, 32, 756. 
Belg. P. 80419, 1888. Ital. P. 22994, 1888. D. R. P. 4829; abst. Zts. Chem. 
Grossgewerbe, 1879, 4, 288; Chem. Ind. 1879, 2, 171; Chem. Ztg. 1879, S, 
197; Chem. Tech. Rep. 1879, 11, I, 288; Dingl. Poly. 1879, 232, 486: sec 
also Chem. Tech. Rep. 1877, li, 1 , 4^; Jahr. Chem. 1879, 12, 115; J. ^ C. S. 
1879, 1 304; Wag. Jahr. 1878, 24, 467; Chem. Tech. Mitth. 1878-9, 21, 293. 
D. R. P. 42452; abst Chem. Tech. Rep. 1888, 27, 1, 165; Chem. Ind. 1888, 
11 441; Wag. Jahr. 1888, 34, 491; Bcr. 1888, 21, a34-R; Mon. Sci. 1888, 32, 
1 S 2 ; Industriebl. 1888, 216; Chem. Tech. Jahr. 1^7, li, 191. D. R. P. 
46712, 1888; abst. Ber. 1889, 22, 40-R; Wag, Jahr. 18^, 34, 502^Chem. Ind. 
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applied/ consisted of nitroglycerol 58%, guncotton insoluble in 
* nitroglycerol 37%, and mineral jelly, a product of distillation* 
of crude petroleum 5%. To effect the gelatinization of the gun- 
cotton, 19.2 parts of acetone were employed. The large propor- 
tion of nitroglycerol present resulted in a very hjgh heat of ex- 
plosion, and the en)sion })roduced on the rifling of the guns, 
especially in the high calibers, was considerable. This led to 
experiments being carried out in 1890, as the result of which a less 
erosive explosive was evolved, to which was given the name 
“Cordite M.I).,” or of “M.D.vS. Cordite,” arid in which the nitro- 
glycerol is reduced tfv3()%j, the other constituents being gun- 
cotton,- 05%), and mineral jelly,’’ 5%, 

Details of the development of cordite smokeless powder 

\m, 12, 1)5: Chctn Tech. Rep. 1K88, 27, 11, 225, Tech. Chem Jahr. 1888, 
11, 187. D R P. .51471, 1889; ahst. Jahr. Chem. 1890, 43, 2708, Chem. 
ZtK. 1890, 14, 070; 1892, 16, 1278; Chem. Tech Rej) 1800, 29, I, 223; Chem. 
Ind. 1890, 13, 167; Whk- Jahr 1890. 36, .541, Her 1890, 23, .528; Mon Sci. 
1891, 37, 420: 190.5, 62, 87; Meyer Jahr. Chem 1891, 1, .3.3.3, Tech. Chem. 
Jahr. 1889, 12, 108, 1892, IS, 175 1). R. P. 50785, ahst. Zts. ang Chem. 

1891, 4, 307; Chem. Ztg 1891, 15, 904; 1892, 16, 1278; Chem Tech. Rep. 
1891, 30, I, 220; Chem. hid. 1891, 14, 400, Wag Jahr 1891, 37, 434; Ber. 
1891, 24, 10(M-R; Mon vSei 1891, 37, 420, Meyer Jahr Chem 1891, 1, .3.34; 
Tech. Chem Jahr. 1890, 13, 101. 

1. >So called on account of the string-like or cord-like appearance 

2. I'or the manufacture of cordite, the British Govemilient specifies 
that the cotton waste used shall not contain over 5'.^', moisture, over 1 Vc ash, 
or more than 0 8' ;, fat when ether extracted in a vSoxhIel The guncotton, 
which contains, as a rule, not over 10' ; of soluble guiicotton, is made by the 
Thomson Displacement Pnx'css of nitration, as described on page 1978, 
with the following dilTereiices. The composition of the nitrating acid is said 
to he fulfuric acid 70 OC;,, nitric acid 21 , nitrous acid 0.0',^, and water 7 9'/^ . 
The quantity in each pan above the bottom plates is 000 lb , and below the 
plates is an additional 50 lb. x\ charge of 2() lb. of cotton waste is then im- 

^mersed in the acid handful by handful, aluminium dipping forks being used 
‘for this purpose. When all the cotton waste has been pushed under the 
surface of the acid, perforated plates in segments Are placed on the top of it, 
care being taken that all cotton waste is bclofv the surface of the acid and a 
film of water at a temperature of from 5-8° is nm gradually on the surface 
of tilt plates through a distributor. 

The nitration is allowed to prweed for a maximum of two hours, at the 
expiration of which time a cock is opened and the acid allowed to run off at 
tlie rate of 17 lb a minute. Water, cooled if necessary, is run on ^o the top 
of the perforated plates through the distributor at an equivalent rate. The 
major portion, amounting to about 80% of the total waste acid, is returned 
to the acid storage tanks to lie revivified with Nordhausen sulfuric and new 
nitric acids. The composition of this waste acid is. 72.7%, sulfuric acid, 
17.30' 0 nitric acid, 0.0,5';o nitrous acid, 9 .35'% water. The remaining 20'% 
of the waste acid is sent to the acid concentration factory for denitration and 
concentration The quantity of acid thus dealt with amounts to about 4 
lb. for every pound of guncotton. Its composition is: 01.00'% sulfuric acid, 
17.35'% nitric acid, 0.r>5'% nitrous acid, 21.10'% water. A small proportion 
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^ from the various angles of inaimfacture, nicchanieal and eliciii-,# 
ical, and the products \vhich have been pro])ose(l as sub.slitntes 

of the water which follows the recovcrahlc wa^tc acid Mi sh^htlv acid to the 
extent of about 0 1 lb for every lunind of guncotton made This Is the total 
quantity of acid ^hat is lost during the priKess 

According to Kyuoch, Idd , ainl A OiH'kiiig fK P ITiT, I'.Mfl) in the 
manufacture of explosives, such as “Cordite M 1) eontaiiiing a high pro 
portion of guncotton (Ori' , ) danger arises 4luring (he hand niixing and siibse 
quent incorporation in the kneading machines, because the proportion of 
nitroglycerol is insuflicient to moisten the whole of* the guncotton To 
minimize the danger arising from this ilrv guncotton dust, it is jiroposed to 
dissolve the nitroglycerol m its own volume of methylated spiiit before adding 
it to the guncotton, and thus a thorough wetting of the latter is obtained 
The acetone is added, as usual, in the incorporating machme, but a sinalh i 
quantity will suffice Any other xolatile liquid ingredient, such as ether, 
benzene, or naphtha, will also sAve the puiiiose. fmvided it dissolves nitio 
glycerol, and dws not gelatmi/e guncotton, and is used m sufficient piopor- 
tion to thoroughly moisten the guncotton 

d. F L. N^ithan (Discourse delivered at Kov lust , Jau 2b, IbOlb 
reprinted Chem News, llHHl, 99, l.'Ul, ir)2, Idb) says “Cordite m the advanced 
experimental stage consisted of nitroglycerol and guncotton alone, and as 
their combustion jiroduced no solid residue of any kind, the surface of the 
bore of the magazine rifle in which the early experiments took place was not 
fouled in any way. The result was that the cupronickel coated bullets, 
propelled in succession at high veliK'ity through a clean bairel, de|)osited 
some of the cupro nickel m the bore In order to prevent this a number of 
sulistances were incorporated with the nitroglvcerol and guncotton, with the 
object of prorlucing a deposit of (he Imre, winch it was hoped would get iid 
of the difficulty of metallic fouling. Of all these various substances th<’ one 
which aiipeaft-'d to answer the purpose most s;itisfac(orily was relined vaseline, 
and this material liecame the third ingredient of cordite as eventually intro 
duced into the British Service. When the manufactuie was commenced on 
large scale, vaseline, winch is tin* proiirietarv name of one of the refined 
products of the distillation of petroleum, was replaced by mineral jelly, the 
.same material, but in a cruder form 

“The original object with which mineral telly was intriKluced was of 
no importance when cordite was substituted for the black and brown jHiwders 
used in large guns, but m order to have but one nature of smokeless powiler 
in the service, mineral jelly was added to all cordite whether for use in sinall^ 
arms or artillcr>" Subsequent experience has demonstrated how very 
fortunate was the selectioi? of this material for rifle cordite and the extension 
of its use to all sizes of cordite • , , i • 

“Mineral jelly is one of the best ingredients it is i)oss<ble to have m 
smokeless powders from the point of view of their chemical stability 1 his 
important fact, not recognized originally, was brought out m the following 
way. In order to facilitate the explosion of cordite m blank ammunition 
for the rifle, it was cut into very thin flakes, and the non explosive mineral 
jelly was omitted from its conuMisitioii. After a comparatively short storagr 
in a hot climate, the stability of the smokeless blank, as it was called, was 
found to have suffered seriously, whereas the stability of normal cordite 
containing mineral jelly was not appreciably affected These facts led to a 
thorough investigation at Waltham Al»bcy of the action of mineral iyly 
preserving the stability of cordite, an<i it was discovered that nnneral jelly 
contained constituents which had the valuable projKTty of combining ^“h 
the decomposition products (the result of jirolonged storage of cordite at high 
terawratures) to form stable bodies, thus removing these decompoMtion 
products, which undoubtedly exert a deteriorating influence on the cordite. 
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, or as adjuncts of this powder, are to be found in the publications - 
of E. Anderson/ W. Bate,® A. Bremberg,* A. Brock and C. Brock & * 
Co.’s “Crystal Balace’* Fireworks, hid.,* C. Duttenhofer,* L. 
Frcdman and R. Donaldson,® S. Grant and A. Riitzebeck,^ W. 
Greaves and E. Hann,® 0. Gvttmann,® F. W. Jones, ‘“^Kynoch, Ltd., 
and A. Cocking, L. Le Broeguy,*® C. Lees and J. Petavel,“ F. 

from their sphere of action." 

Ill the K. P. 18269. 1904, L. Le Broeqy, claim is made for the employ- 
ment, in the manufacture of cordite, of a pure or refined hydrocarbon oil 
or jelly such as "white mineral jelly" or parafinum lijuidum, with or without 
the addition of paraffin wax or ceresin or both, in place of the "semi-crude 
mineral jelly" usually employed. The deterioration which cordite suffers 
on exposure to heat and lignt or by mere storage for a length of time is stated 
to be due to the fact that the "semi-crud^ mineral jelly" employed in its 
manufacture becomes partially nitrated owing to its content of olefines and 
naphthenes. 

1. Arms and Kxplo 1898, S, 71. Inst. Civ. Lmg. 1898-9, 136, part II. 

K. P. 20286, 1889; abst. J. vS. C. I. 1891, ID, 161. E. P. 12303, 1891; abst. 

J. S. C. I. 1801, 10, 746; 1892, 11, 294, 547. D. R. P. 57427; abst. Wag. 
Jahr. 1891, 37, 442; Her. 1892, 25, 97-R; Zts. ang. Chem. 1891, 4, 470. 

2. E. P. 25233, 1901; abst. J. S. C. I. 1902, 21, 562; Chem. Ztg. 1903, 
27, 375. 

3. Arms and Ivxplo. 1899, 7, 172. 

4. K. P.2392, 1913. 

5. V. P. 304413. 1906; and additions 0620, 7749, 1906, 1907; abst. 

J. vS. C. T. 1906, 25, 911; 1907, 26, 167, 1110. K. P. 791, 1907; abst. J. S. C. I. 
1907, 26, 840. vSec also C. Claessen, U. S. P. 914113; abst. J. S. C. I. 1909, 
28, 384. ♦ 

6. Can. P. 190228, 1919; abst. C. A. 1919, 13, 1533. 

7. K. P.3528, 1913. 

8. P:. P. 6937. 1896; 651, 1897; abst. J. S. C. I. 1896, 15, 314; 1897, 
16, 84, 180, 260, 1064; Mon. Sci. 1898, 52, 95, 266; Chem. Ztg. 1897, 21, 711; 
1898, 22, 494. 

9# Dingl. Poly. 1896, 301, 15; abst. Wag. Jahr. 1896, 42, 413. See 
also Hceres Ztg. 18, 573. 

10. P'or a comprehensive and valuable series of articles on the ballistics 
of cordites s(^e F. W. Tones, Arms and Explo. 1904, 12, 19, 132; 1905, 13, 
fe; 1906, 14, 7; 1907, 15, 8; abst. Wag. Jahr. 1908, 54, I, 450; Zts. Schiess. 
Spreng. 1906, 1, 80; 1908, 3, 317. In this conn&tion consult the patents 
issued to this worker; E. P. 15553, 1898; abst.»J. S. C. 1. 1899, 18, 868; Mon. 
Sci. 1900, 56, 131; Chem. Tech. Rep. 1899, 38, 638; E. P. 18161, 1901; abst. 
Arms'and Explo. 1902, ID, 146; J. S. C. I. 1902, 21, 1097. U. S. P. 692142, 
692143. 693547, 693548; abst. Mon. Sci. 1902, 58, 77; J. S. C. I. 1902, 21, 
366, 498. D. R. P. 120201; abst. Chem. Tech Rep. 1901, 46, 240; Tech. 
Oiem. Jahr. 1901, 24, 206; Wag. Jahr. 1901, 47, 1. 491; Mon. Sci. 1901, 57, 
218; Chem. Ztg. 1901, 25, 402; Zts. ang. Chem. 1901, U, 626; Chem. Zts. 
1902. 1, 117; J. S. C. I. 1914, S3, 441. 

11. E. P. 22190, 1896; abst. Arms and Explo. 1897, 5, 204. E. P. 

20620, 1898; abst. Arms and Explo. 1899, 7, 131. E. P. 467, 1903; abst. 
Arras and Explo. 1904, 12, 13; J. S. C. I. 1903, 22, 1366. E. P. 16566. 1906; 
abst. J. S. C. I. 1906, 25. 609. E. P. 26081, 1906; abst T. S. C. I. 1906, 25, 
1174; Mon. Sci. 1908, 116; Chem. Ztg. Rep. 1907, 31, 216; Zts. Schiess. 

Spreng. 1907, 2, 66, 

12. E. P. 18269, 19(M; abst. Anns and Explo. 1906, IS, 133: T. S. C. I. 
1906. 24, 93b; Mon. Sci. 1906, 85, 179; Chem. Ztg. Rep. 1906, SI, 24; Zts. 
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Lehman,' M. Lloyd and Curtis & Har\'cy, Lid.,- 0. MarRulnTts 
J. Mansell,^ H. Maxim,® A. Cooper-Key,® J. Petavcl/ vSabiilite 
(Great Britain), Ltd., W. McCandlish, H. mid A. U()])S()ti,'‘ A. 
Schaschke,® 0. Silberrad, H. Philips and li. Merrimaii,*'' 1. Sil 
vermann," J*. Thomson,'- G. Topp,4® and Von Wit/lelien " 

R. Robertson has pointed out'® that iiiasnuKh as modified 
cordite contains a much greater percentage ^of guncotton, and, 
consequently, retains a larger proportion of volatile matter 
(acetone) than ordinary cordite, he has determined the heat tie 
veloped by the explosion of moditied cordite, which he finds is 
200 calories less. H. Crossman'® has comprehensively compared 
cordite with other types of powder, and recorded much useful 
information. The moddite oi lily Bros.'^ is a modified cordite. 

Other powders containing both nitrated cellulose and nitro 
glycerol as their basic materials have been described and are 
patented by R. Ballabcne,’* C. Bicliel,'"-' C. Claessen,"'* C. Curtis 
Schiess. Spreng. 1900. 1, 17. 

13. Proc. Roy. vSoc. 1907, 7$Aj 277; ahst. Nature 76, 1*12, C A 1907, 
1, 2a34; Zts. Schicss. Spreng. 1908, 3, 100; Wag Jahr. 1908, 54, I, 17.0 

1. li. P. 351, 1908; abst. J. vS. C. I. 1908, 27, 922. ]• V. .‘lOICtSl , ahsi 
C. A. 1910, 4, 2733; Mon. Sci. 1910, 73, 97. 

2. K. P. 27700, 1910; abst. J. S. C. I. 1911, 30, 830. 

3. J.*S. C. I. 1890, S, 205, 476; abst. Zts ang Clieui. 1890, 3, 192, 

Wag. Jahr. 1890, 36, 641; Chem. Ztg. 1890, 14, 379; Clu in Tech Rep 1890, 
29, I. 225; II, 146; Jahr. Chem. 1890, 43, 2705, 2708, Tech Chem Jahi 
1890, 13, 156, 161, 171; Dingl. my. 1890, 278, 418; Mon Sti. 1891, 37, 391, 
Bull. Soc. Chim. 1891, 6 , 618, 521, Rev. Chira. Ind. 1891, 2, 207, Chem. Ind 
1891, 14, 74. See also Proc. Phil. Soc. Glasgow, Apr. 25, 188.3; abst. Proc. 
U. S. Nav. Inst. 1885, 11, 94; Chem News, 1885, 52, 105. * 

4. Phil. Trans. 1907, 207A, 243; Proc. Roy. Soc. 1907, 79A, 397, 
Arms and Explo. 1907, 15, 100. 

6. E. P. 17994, 1894; abst. Arms and Explo. 189.5, 4, 11 ; J. S. C. 4. 
1894, 13, 1010; 1896, 14, 788, 820. 

6. J.S.C. I. 191.5:34,736. 

7. Brit. Assoc. 19a3; Ifngrg. 1903, 76, 452; abst. J. S. C. I. loa'l, 22, 

1148. 

8. E. P. 105794, 1916. 

9. E. P. 16605, 1913; abst. C. A. 1915, 9, 153; J. S. C. I. 1914, 33. .5^3. 

10. Zts. ang. Chem. 1906, 19, 1601; Chem. Ind. 1907, 25, 028; Choin. 

News, 1007, 94, 80; al»t. Wag. Jahr. 1907, 53, 1, 499. 0. SilUrrad, Imgrg. 

June 22, 1906. 

11. E. P. 6790, 30735, 1897 ; abst. Arms and Explo 1899, 7, 1 1 

12. Arms and Explo. 18%, 4, 60. 

13. E. P. 12636, 1905; abst J. S. C. 1. 1906, 25, 484. 

14. Sprengst Waffen u. Munit. 4, 38; abst. C. A. 1909, 3, 1341, 

15. Proc. Roy. Soc. 1907, 79A, 320; abst. J. S. C. I. 1907, 26, 779. 

16. Arms and Explo. 1916, 24, 103; abst C. A. 1910, 10, 2524. 

17. See Arms and Explo. 1908, 10, 18. , 

18. dOckauf, 1888, No. 78; abst Wag. Jahr. 1888, 34, 494, In this 
connection see also Nature 1881, S, 168. Mon. Sci. 1880, 22, 478. Min. 
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•and G. Andre/ F. Ritschke/ C. Duttenhofer/ W. Goebl/ E. 
Green/ W. Hargreaves/ A. Cocking and Kynoch, Etd./ C. 
Lundholm and J.vSaycrs/ H. Maxim/ A.Mikolajczak/*’ V. Vender," 
C. Volney," and the Westfalisch Anhaltischc Sprengstoff A.-G.‘^ 
Other forms and eombiiiatitms of nitrocellulos? with nitro- 

J. 1S81, 51, 801). Vail Nostraiui's IhiRrK Maij IKSl, 24, 1()0. Judgment 

of Sir F. Jeiiiie in Heidemaim vs Smokeless Powder Co . Ltd , Arms and 
Fxplo i:i() 

11). U S. 1*. 7707()(), iDOo, ahst. Mon Sei lOOo, 63, 142; J. A. C S. 100.5, 
27R, r>12 : Chem. Zts 100.5. 4, 1 111 e 

20. U. S. P. 10(K)577. abst J S. C I 1011. 30, 1470, C A. 1012. 6, 
204; Mon Sci. 1012, 77, 1.50, H. P 20H.S2. 1000, ahst J S. C. I. 1011, 30, 
1,50. Iv. P 2:114.5, 1010, ahst C A 101 1, 5, :il.5H. J S C 1 101 1. 30, :18.5. 

K, P. 21147, 1011; ahst C A lOKl, 7, 1 100, J S C I 1012.31,00:1 E P. 
247l:i, 101:1. F. P. 4102:10, 10(H). and additions 124:i0, i:i2:i5, 1H487; ahst. 

* J. S. C. I. 1010. 29, 842, 1220, 1011, 30, .448, 1014, 33, 014. F. P. :108:144, 
1000; ahst. C A, lOIH), 3, 1 10, Mon. Sci 1008, 69, i:i0 Can i:ia*1.5:i, 1:10.354, 
toil. Dan P. 14{H).5. 1407.5. 1011. 

I. K P. 11:18.3, 10(X),8, 1801; ahst J S C T 1801,10,074.740,8.5.5, 
071; 1802, 11, 000; Chem Ceiitr 1.802,63,1, 1 12. 80S Can P 41.52.3, 180;i. 
('. Andre, U S. P. .57().5.32, 1807, ahst Mon Set 1.808, 52, 0.5. Chem Ztg 
1807, 21, 100. 

2 U S. P I0(H).577, ahst C A 1012, 6,201; J S C I 1011,30,1470, 
Mon Sci 1012.77,150 F P 4102:10, ahst J S C I 1011,30,448. 

3. Iv. P 8770, 1002. ahst J S C I 1002,21,027 

4. Oestr. Zts. Berg n Huttenw. 1.8,82, 024, ahst Wag Jahr. 1882, 
28,412 

5 U.S.P 071081, 1001 • 

0, Arms and Fxplo 1011, 22, 27, J S C I 1014, 33, :i:i7, ahst. C A. 
1014, 8 , 1.508, 24.81 

7 li. P. 2.50.81, 100.5, ahst J. S C 1,1000, 25, 1174, Mon vSei. 1008, 
69, 110; Chem Ztg Rep 1007,31,210 K P 28178, 1011, ahst C. A lOKl, 
7, 1075; j. S. C, I. 101:1,32, 111. 

8. «'U S. P 4:1.8810, 1800; ahst J A C S 1800,12,418 K. P. 10:17G, 
12:1.38, 1880; ahst. J. S. C 1. 1800. 9, 704, 1.801, 10, , 57:1 . D R. P. 5.3200, 
,55050; ahst. Mon Sci 1801, 38, 0.5.5; Her. 1.801, 24, 182-R, 420-R; Chem. 
C;entr. 1801, 62, I, 047, Chem Tech Rep. 1800, 29, II, 145, 1801. 30, I, 210; 
Chem. Ztg. 1.890, 14, 1200; 1801, 15, 507. Mever Jahr Chem. 1801, 1, 332; 
Tech. Chem. Jahr. 1.800, 13, 102, Wag Jahr. 1800^ 36, .540, 1,801. 37, 428; 
Zts. ang. Chem, 1800, 3, .5.50: 1801, 4, 400. • 

0. U. vS. P. 411127. 18,80. K P. l(»:ill, 1,805, ahst. J S. C. I. 180,5, 
14, 84(5; 1800, 15, 042; 1808, 17, 375, Mon Sci 1807, 50, UkS, Chem Ztg. 
1,807, 21, 00. K. P. 2.8,370, 10(M; ahst J S. C. 1. 100.5, 24, 457; Mon Sci. 
10J1.74, 105. 

10. F. P. :341011, ahst. Mon. vSci. 100.5, 63, .80; Chem. Zts. 1904, 3, 
008; 1005. 4, 175. 

II. K. P. 0701. 1000; ahst. C. A. 1007, 1, 21.81, 2103; J. vS. C, I. 1907, 
26, 040; Mon. Sci. 1010, 73, 728, Zts. Schiess. Spreng. 1907. 2, 374. F. P. 
372207, 1900; ahst. C. A. 1000, 3, 240; J. S. C. I. 1007, 26, 553; Mon. vSei. 
1008, 69, 140; Chem Ztg Rep. 1007, 31, .570. 

12. U. S. P. .502485, 1807; ahst. Mon. vSei 1898, 52, 95. E. P 25204, 
1807; uhst. J. S. C. I. 1807, 16, 0.58, 1004; 1808, 17, 00. 

13. F. P. 352750; ahst. J. S. C. I. 1905, 24, 987. E. P. 6301, 1905; 
ahst. J. S C.,1. 1900, 251 393. M. Bielefeldt, U. S. P. 799705; ahst. J, S. C. I. 
1005, 24, 1084. 
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glycerol, forming the (lyiiamiles, gelatins, gelignites and similar 
propellent and eniptive coinponnds, are detailed in the proeessis 
evolved by vS. Addc,' U. Alvisi.- American Smokeless Powder Co.,’‘ 
W. Anderson,^ A. Aiibert and S. NanckholT,' [. Rarab/' C Richel.’ 
Birminghan^ Metal and Munitions Co., I.ld., and J. Barker,’* 
J. Engels,’' J. Brown and i). Whistler,'" R. Brown and C. I.nnd- 
holm," B. Burton,'" K. Callenburg,' * I). Chiaraviglioand B. Parodi- 

t 

1. K p mi:], i‘)i2. ahst c A nm, 7, mt, j s c i \\m, 52 , 

4r);p Zts Schiess Si^eiiK 8 . :tl7 Iv P 112iilS. H»17. ahst C A 

1918, 12, 127);c J. S. C I 1!M9. 38, :)i;t-A V P t7():)!i2. ab.st Mon Sei 

1910,83,08. Swed P 40482. 1910, iihsl C A 1910. 10, lO.il 

2 H. P. 2.'>8;W, 1898. ahsl Arms and I'ApIo 190(1, 8 , 87., | SC I. 
1900, 19, 71. BdR. P. n8l8», 1900 Aceordii^ t<» UcIk P 111040, 1899. 
the patentee claims to partially or entirely sulMitnte tlie radical CKhfor the 
NO., in cellulose nitrates, thus pyxIyjauK "pcrcliloicelluloses and perchloi 
nitrocelluloses " 

;i. Can P. 51129 

4. K P 287)44, 1908, ahst C A 1910. 4, 2200, J S C I 1910,29, 

178; Zts vSchiess Spreng 1910,5,190 Dan P i)ec 1908 

5 H. P 128:1, 1917), ahst C A 1910, 10, 19:i2, J S C I 1917), 34, 

1118. r. S P 1180007), ahst C A 1910, 10, 2047), J S C I 1910.35,809, 

Mon. Sci. 1917,84,50. Swed P 40297, 1910, ahst C A 1910,10, 1597 

0 V S. P i:i070:U.ahst C A 1919,13,2281 

7 r. S. P 779700: ahst J A C S 1905, 27R, 7vl2, J S C 1 1905, 

24, 17)2. Mon. Sci. 1905, 63, 112; Chem Zts 1905, 4, 11.'} V S P 8:}9450; 

ahst Moil Sci 1907,67, 100 PSP 887027, ahst C A. 1908.2,27;}! 

J S C. 1 4908, 27, .59:}. Mon Sci 19(H), 71, 127, Zts Schiess Spring 1908, 
3, ;}:}(). P. vS. l\ 92.'419, ahst C A 19(H). 3, 2227. K. P. 1.5.528, 1885; 

ahst J, S C I 188.5, 4, 702. I88(i, 5, 112. 4.57. Iv. P 2:}840, 1902, ahst 
J S C. I 190.'}, 22, 110.'} H P. 10882, 1900. ahst C A 1 908, 2, 20.50, 20.'}4 , 
J. S C I 1907, 26, 5.52, Zts Stdness Spreng 1907, 2, 277. K P, :}2.5.507, 
ahst J. S C I. 190.'}. 22, 710. Mon Sci 1901. 61, 10 !• P :}27808, ahst. 

Mon Sci 190.5, 63, 84, Chem Zts 190:}, 2, 01.'}. 715 K P .'}.508t}4; ahst. 

C A. 1907,1, l;}2.5, i:}44, Mon Sii 1907,67, 10 V P :}09:}71 ; ahst C. A. 
19tH), 3, 249, Mon Sc'i 1908, 69, I.'IO Swiss P 427:}0. Helg V ItMO, 

1902. D. R P. 180085, 1902. ahst Wag Jahr 1907, 53, I, 422, C. A 1907, 

1, 2430. 

8 K. P 992, 28:}<, 28:}5, 1911, ahst C A 1912, 6 , 1991. J S C I, 
1911, 30, i:}3.5; 1912, 31, 4.5*) In this connection see also W Bcardmorc 

Co and A, Bremberg, Iv P 1 137.57, 1919 

9. Iv. P. 10.'}, 1880. I) R P. 10232, 1879, ahst J A. C S P880, 2, 

405; Ber. 1880, 13, 1705; Chem Ind 18.80, 3, 27(): Chem Tech Rep, 1880, 

19, I, .3.39, Deut. Industrieztg 1880. 401 D R P :}0705 (addition to D. R 
P. im2), ahst. Wag. Jahr 1880, 32, 319. Chem Ind 1880, 9, 209. 302, 
Chem Tech Rep 1880, 25, II. 298, Ber 1880,19,801 

10. P. S P. 04872.3, 00048.5. 1901. 

11. E. P. 114.58, 1894, ahst J S C 1 1894. 13, 0.88, 189.5, 14, .590, 418, 
Mon. vSei. 1890, a, 04. 

12. E. P. 12743, 1887. E P 192819, 1888, ahst Mon Sc'i 1889, 14, 
033. 

13 U. S. P. 0444a3. 19tX). E. P :}247. 1899, ahst Arms and Hxplo. 
1899, 7. 94; J. S. C. I. 1899, If. ,520. 548, 707. F. P. :}22940, ahst. Mon. Sci. 
19(H. 61, 10; Chem. Zts 190.3, 2, 412. 
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TECHNOtOGY OP CEaULOSE ESTERS 


^Pelfino,! E. Blyth,* C. Claessen,' G. Clark, < C. Curtis and G. 
Andre,® C. Curtis and A. Durnford,® Cyanid-Ges. m. b. H.,^ 
A. Auchu,® A. Brpadbent and R. Woodbridge,® F. du Pont,^® 

H. Dautriche,“ C. Duttenhofer,^^ Deutsche Sprengstoff Act.-Ges.,^® 

1. H. p. 126687, 1917; abst. C. A. 1919, 13, 2449; J. StC. 1. 1919, 38, 

514-A. • 

2. E. P. 136813, 1919. 

3. U. S. P. 909546; abst. C. A. 1909, 3, 1088; Mon. Sci. 1911, 75, 107; 

Zts. Schiess. Spreng. 1909, 4, KM. U. vS. P. 914113; abst. C. A. 1909. 3, 
1461 : Mon. Sci. 1910, 73, 120. U. S. P. 1063469; abst. C. A. 1913, 7, 2474; 
J. S. C. I. 1912, 31, 713; Mon. vSci. 1914, 81, 20; Chem. Ztg. Rep. 1913, 37, 
399. K. P. 29882, 1909; ab.st. J. vS. C. I. 1911, 30, E. P. 21147, 1911; 

abst. C. A. 1913, 7, 1100; J. S. C. T! 1912, 31, 663; Chem. Ztg. Rep. 1912. 30, 
483; Zts. Schiess. Spreng. U'12, 7, 420 F. P. 368344; abst. C. A. 1909, 3, 
119; Mon. Sci. 1908, 09, 139. F. P. 434112Labst. J. S. C. I. 1912, 31, 266; 
Mon. Sci. 1913. 79, 186. W. R. P. 256903; abst. C. A. 1913, 7, 1976; Chem. 

. Zentr. 1913. 84, 1, 578; Chem. Ztg. Rep 1912, 30, 114; Wag. Jahr. 1913. 59, 

I, 439; Zts. ang. Chem. 1913, 20, 213; Zts. vSchiess. Spreng. 1913,8,99. D. 
R. P. 256572; abst. C. A. 1913, 7, 1976; Chem Zentr. 1913, 84, 1, 1080; Chem. 
Ztg. Rep. 1913, 37, 114; Wag. Jahr. 1913, 59, I, 439; Zts. ang. Chem. 1913, 
20, 213; Zts. Schiess. Spreng. 1913, 8, 138. Dan. P. 9343, 1907. Ital. P. 
119847, 1911; abst. Chem. Ztg. 1912, 30, 1345. 

4. K. P. 3408, 1868; abst. Mon. Jki. 1870, 12, 63; Dent. Industrieztg. 
1870, 48; Wag. Jahr. 1870, 10, 217. 

5. E. P. 11383, 1891; abst. J. S. C. I. 1891, 10, 674, 746, 855; Chem. 
Centr. 1892, 03, I, 112. K. P. 7978, 1892; abst. J. S. C. I. 1892, 11, 481; 
1893, 12, 308, 374. K. P. 16595, 1899; abst. J. S. C. I. 1899, 18, 888; 1900, 
19, 807, 8,51. f:. P. 19773, 1900; abst. J. S. C. 1. 1900, 19, 1068; 1901, 20, 
1240; Mon. vSci. 1902, 58, 166; Chem. Ztg. 1902, 20, 2.54. 

6. E. P. 12,591, 1899; abst. J. S. C. I. 1899, 18, 6.36; 1900, l9, 689. 

7. P. 2751.5, 1903; abst. J. S. C. I. 1905, 24, 44; Wag. Jahr. 190.5, 

51, I, 4,54. D. R. P. 201215; ab.st. C. A. 1909, 3, 119; J. S. C. I. 1909, 28, 

162; Mon. Sci. 1912, 77, ,54; Chem. Zentn 1908, 79, II, 999; Chem. Ind. 

1908, 31, 591; Chem. Ztg. Rep. 1908, 32, 510; Chem. Zts. 1908, 7, 992; Jahr. 
Chem. 1905-8, II, 980; Wag. Jahr. 1908, 54, 434; Zts. Schiess. Spreng. 1908, 
3, 374. D. R. P. 205762; abst. C. A. 1909, 3, 1929; Chem. Zentr. 1909, 80, 
1. 1131; Chem. Ind. 1909. 32, 100; Chem. Ztg. Rep. 1909, 33, 74; Jahr. Chem. 

1909, II, 389; Wag. Jahr. 1909, 55, II, 428; Zts. Schiess. Spreng. 1909, 4, 109. 

« 8. E. P. 4128, 1908. 

9. Can. P. 198563, 1920; abst. C. A. 1920, 14. 1610. 

10. U. S. P. 1341207; abst. C. A. 1920, 14, 2265. 

11. Mem, iwid. salp, 1900, 14, 185; abs^. C. A. 1909, 3, 2053. Mem. 
noud. r.alp. 16, 1, 03, 68, 62, 72, 214, 217; 17, 158, 173, 175; abst. C. A. 1912, 

6, 1227; 1913, 7, 1418, 1417; 1914, 8, 1208, 1207; Zts. vSchiess. Spreng. 1912, 

7, 77. Sec also Zts. Schiess. Spreng. 1908, 3, 251; abst. J. S. C. I. 1908, 27. 
700. 

12. E. P. 24782, 1904; abst. J. S. C. I. 1905, 24, 105; Mon. Sri. 1907, 
67, 107. E. P, 10408, 1906; abst. C A. 1907, 1, 2835; J. S. C. I. 1907, 26, 
1029; Mon. Sci. 1911, 75, 168; Zts. vSchiess. vSpreng. 1907, ^ 436. E. P. 
791, 1907; abst. C. A. 1907, 1, 2506; J. S. C. 1. 1907, 26, 840; Mon. Sci. 1911, 
75, 168. F. P. 364413. additions 6620. 7749; abst. J. S. C. I. 1906, 25, 911; 
1907, 26, 167. 1029. 1110; 1909, 28, 384. See also F. Engel, E. P. 6022, 1887; 
abst. J. S. C. 1. 1887, 6, 398; 1888, 7, 66; 1889, 8, 818. F. Glaser, E- P. 17167, 
1887; abst J. S. C. I. 1888, 7, 867. 

13. E. P. 2318, 1887; abst J.S.C. 1. 1887, 8, 160, 850. D. R. P. 424620; 
abst. Mon. vS?!. 1888, M, 1332; Ber. 1888, n, 334; Wag. Jahr. 1888, 31 491. 
F. P. 172;i09; abst. Mon. Sci. 1886, 28, 843. 
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C. Dittman, ^ W. Doering,* E. I. du Pont de Nemours Powder Co.,« 

* A. Frank/ A. Girard,® W. Greaves and E. Hanii,« G. Garilwldi,’ R. ‘ * 
Hannan and E. Mills,* A. Hargreaves and Curtis & Hmey, 
Ltd./ T. Hawkins, J. Bloom, “ C. Henning,** C. Ilengst,** C. 
Herlin,*^ L. Heuschen,*® M. Himalaj^a,*® Inteniational Powder 
Co.,*^ F. Jones,** J. Falkenstein and A. Bohm,** W. Kirsaiiow,^*’ 

1. E. P. 3458, 1867. 

2. Industries, 1889, 3; Dingl. Poly. 1889, 273, bV; abst. Choin Toeb 
Rep. 1889, 28, II, 171. 

3. F. Sparre, U.^. P. 8.50266, 1907; abst. C. A. 1907, 1, 1780, 177;i, 
Mon. Sci. 1907, 67, 160; Zts. Schiess. Spreng. 1907, 2, 436 . U. S P. 852143 , 
1907; abst. C. A. 1907, 1, 2034, 2041; Mon. Sci* 1907, 57, 100, Cln tn /.tg 
Rep. 1907, 31, 267; Zts. vSehiess. Spreng. 1907, 2, 437. K. dii Pont, I' S P. 
976211, 1910; abst, C. A. 1911, 5, 786; Chera. Zfg. Rep. 1911, 35, 85, Zts. 
Schiess. Spreng. 1911, 6 , 276. W. vSwint, U. S. P. 1307760, 1919; abst. C A. 
1919, 13, 2280; J. S. C. I. 1919, 38, 004-A. E. P. 4099, 1911; abst. J. S. C. I 
1911, 30, 836; Zts. Schiess. Spreng. 1912, 7, 17. 

4. U. S. P. 792512, 1906; abst. J. A. C. vS. 1906, 28R, 76. 

6. E. P. 6045, 19a5; abst. J. S. C. I. 1905, 24, 1190; Mon. Sci. 1907, 

67, 107; 1910, 72, 639; Chem. Ztg. Rep. 1906, 30, 266; Zts. Schiess. Spreng. 
1906, 1, 60. 

6. E. P. 24847, 1896; ab.st. J. vS. C. I. 1896, 15, 68, 942; 1897, 16, 05; 
Mon. Sci. 1897, 50, 168; 1898, 52, 95; Chem. Ztg. 1897, 26, 449. 

7. Giom. chini. ind. 1920, 2, 10; abst. C. A. 1920, 14, 1440. 

8. E. P. 5323, 1882; abst. J. vS. C. I. 1882, 1, 470; Wag. Jahr. 1884, 

30, 380. Sec also 0. Guttmann, report on progress of explosives industries, 
Dingl. Poly. 1890, 275, 111; 278, 19, 418; Jahr. Chem. 1890, 43, 2761. 

9. E. V. 24235, 1894; abst. J. S. C. I. 1894, 13, 1248; 1895, U, 912, 
988. E. P. 15351, 1896; abst. J. S. C. I. 1896, 15, 370; 1897, 16, 488, 560. 

E. P. 4028, 1904; abst. J. S. C. I. 1905, 24, 105. E. P. 6353, 1904; abst. J. 

S. C. I. 1905, 24, 105. • 

10. U. S. P. 1202712; abst. C. A. 1917, 11, 100; J. S. C. I. 1916, 35, 
1237; Mon. Sci. 1917,84,61. 

11. U. S. P. 1333701; abst. C. A. 1920, 14, 1441. * 

12. U. S. P. 1336463, 1920; abst. C. A. 1920, 14, 17,58. 

13. E. P. 15141, 1901; abst. J. S. C. I. 1902, 21, 1165; Chem. Ztg. Rep. 
1902,26, 1161. 

14. E. P. 26493, 1913; abst. J. vS. C. I. 1915, 34, 1.53; Chem. Ztg. Rep. 
1916, 39, 272. F. P. 4657/1, 1913; abst. J. S. C. 1. 1914, 33, 614. 

16, E. P. 1024, 1884; abst* J. S. C. 1. 1884, 37, 498. 

16. E. P. 4439, 1907; abst. C. A. 1908, 2, 2622; J. S. C. I. 1908, 27, 297. 

F. P. 374932, 1907; abst. J. S. C. 1. 1907, 26, 840; 1908, 27, 184, 297. 

17. E. P. 12768, 1895; abst. Arms and Explo. 1895, 4, 11; J. S. C. I. 
1895, 14, 712, 788, 820; Mon. Sci. 1896. 

18. E. P. 18161, 1901; abst. J. S. C. I. 1902, 21, 1097; Mon. Sci. 1904, 

61, 64; Chem. Ztg. 1903, 27,40. 

19. E. P. 7238, 1892; abst. J. S. C. I. 1893, 12, 547; Chem. Ztg. 1893, 

17, 1417; Chem. Tech. Rep. 1893, 32, II, 272. D. R. P. 70007; abst. Zts, 
ang. Chem. 1893, 6 , 465; Chem. Centr. 1893, 64, II, 1015; Chem. Ztg. 1894, 

It, 1089; Chem. Tech. Rep. 1893, 32, II, 272; Wag. Jahr. 1893, 33, 426; Ber. 
1893, 2$. 958; Jahr. organ. Chera. 1893, 1, 262; Tech. Chem. Jahr. 1893-4, 

It, 166; Meyer Jahr. Chem. 1893, 3, 366. F. P. 220894; abst. Mon. Scf. 
1893, iL 20; 1896, 45, 143; Jahr. Chem. 1893, 46^889. , 

20. E. P. 6169, 1901 ; abst. J. S. C. 1. 1902, 21, 661. , 
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A. Kranz/ A. Cocking and Kynoch, Ltd.,^ J. Lewin,* M. Leonard,^ 
Luciani,^ C. Lundholm and Nobel’s Explosives Co.,® C. Eund- 
holm and J. vSayers,^ J. Macnab and R. Jenkins,*^ F. Matthews, 
K. vStrange and H. ^liss,'* J. Mire,^'’ G. Lunt,^^ H. Maxim, G. 

McRoberts,'^ D. Metcalfe, A. Percy and Curtis ^ Harvey,^^ 

« 

1. U. S. V. r)(Ki784, 1H9.4. abst. J. A. C. S. 189;], 15 , r)95, Can, P. 45208, 

1894. 

2. U S. P 90;]9.58, abst. C A. 1909, 3 , 717; J S. C I 1908, 27 , 122:]; 
Mon. 8ci. 1911, 75 , 107f Chcin Ztg. Kep. 1909, 33 , 74; Zts. Schiess. Spreng 
1909, 4 , 1:17. K. P 157)04, 1905; abst J. S. C. I. 19(K). 25 , 497; Chcm. Ztg. 
1900, 30 , 487, Zts Schiess Sprtng. 1900, 1 , 202. K.*P 22;]ll, 1911; abst 
C. A. 19i;], 7 , 1101; J. S. C I. 1912, 31 , 1095, Chetn Ztg, Rep 19i:], 37 , 193 
K. P. 1 102;]7; abst. C. A. 1918. 12 , 428, J. is. C. I 1017, 36 , 1248. 

;]. l{. P. 4043, 1880, abst Cheiii Iiul 1882. 4 , 05, 180. D. R. P 
4289:1; abst Chem Centr. I 4 I 88 . 59 , 1018; W«g Jahr. 1888, 34 , 492, Chem. 
Tech, Jahr. 1887, 10 , 195, 1888, 11 , 184, 

* 4, U. S P. 507279, 1893, abst J. ^ C S. 1893, 15 , 595, Mon. vSci. 

1894, 42 , 24. Iv. P. 2(MH)0, 1893, abst J S. C. I. 1893, 12 , 97:1, 1094, 1894, 
13 , 01 . 

5. !•'. P. ;i20037, and addition Oct. 31, 1902, abst J S C I 1903, 
22 , 7()0. 923, Mon vSci 19(M. 61 , 10. Chem Zts 190;i. 2 , 412, .543 K. P. 

380900, 1907, abst. C A. 1909, 3 , ItiOO, ] S. C 1 1908, 27 , Kil , Mon Sci 

1909, 71 , 11. 

0. V vS. P 701.591; abst J A C 8 1!H)2. 24 , .514, J S C I 1902,21, 
927; Mon. Sci 1903, 59 , 0, Chem Ztg 1902 , 26 , .588 K P 11231,1901, 
abst. J. 8. C. 1. 1902, 21, 10;]9„ !• P 191.38, 1903, abst J 8. C 1 1904, 
23 , 830; Chem. Ztg 1905. 29 , 39. 

7. p;. P. 0.399, 1889; abst J 8 C I I.SiK). 9 , 4 H , Dingl Polv 1890, 

278 , 20, Tech Chem Jahr 1.890.13, 1.53 Iv P 10370, lS89.abstt J 8 C I 

1890, 9 , 704; Mon 8<'i 1911.74, 1.58 K P 131.8t), I. 889, abst J 8 C I 

1890, 9 , 893. 1) R P .5.3290, abst Mon 8ei 190.5, 62 , .89. Ber 1891, 24 , 

182, Chem. Centr. 1.891, 62 , I, 017, Tech C,hem Jahr 1890, 13 , 102, Wag 
Jahr. 1.890, 36 , .540, Zts ang Chem 1890, 3 , .5.50 1) R P 550.50, abst 

Mon Sci 1.891, 38 , 0.5.5, Ber 1.891, 24 , 429, Wag Jahr 1.891, 37 , 428; Zts. 
ung. Che»n 1891,4, 109 Ital P ;]2.809. 1892 

8. Iv P.1.341,1.8,81. I) R P 42743. abst. Ber 1.88.8, 21 , .3.80, Wag 
Jahr. 1.888, 34 , 502, Tech Chem Jahr 1,8.87, 10 , 199, 18,88, 11 , 180 

9. Iv. P, 12770, 1912, abst C A. 191:1, 7 , :]8*12. J 8 C I 191.3.32.712 

' 10. U. 8 P 112.8471, abst. C A 191.5, 9 , 1 1 1.8. Mon vSci. 191.5, 82 , 52, 

Chem. Ztg Rep 1910.40, 118. 

11. Iv P 1,39488. 1920. i 

12. V. 8. P. 4:14049, 1890. V 8 P 974900, abst C. A. 1911, 5 , 780; 
J. 8. C.*l. 1910, 29 , 1412. C A 1911, 5 , 780, Mon Sci. 1911, 75 , 107, Chem 
Ztg. Rep. 1911, 35 , 10, Zts Se'hiess Spreng. 1911, 6 , 1.30; 1912, 7 , 187. U. 
vS. l\ 101.5814, 1912, abst C. A. 1912, 6 , 805, J. 8 C. 1 1912, 31 , 3.58, Chem. 
Ztg. Rep. 1912, 36 , 294, Iv P 4477. 1889, abst. J. 8 C. I. 1889. 8 , 2.38; 
1890, 9 , 2:38. 320. Iv. P 18082, 1894; abst. J. S. C I. 1894, 13 , 1010', 1129, 
1219; 1897, 16 , 498 Iv. P. 1031 1. 1895; abst. J. 8 C I 189.5, 14 , 840; 1896, 
15 , 942; 1898, 17 , :375. K P 15499, 1897, abst. J. S. C. I. 1897, 16 , 050, 
710, 700. E. P. 20 : 39 , 1910, abst. C. A. 1911, 5 , 2952, J S. C. I. 1910, 29 , 
1470. D. R. P. 81805; abst. Ber. 1895, 28 , 827-R: Chem. Ztg. 1895, 19 , 
1:387, Jahr. Chem. 1895, 48 , 1301, Wag. Jahr. 1895, 41 , 46:3; Zts ang. Chem. 
18V5, 8 , 380. H. Maxim and R. Schiipphaus, U. S. P. 040213. Sec Engrg. 
1897, 64 , 235, 5:30; 1898, 65 , 7.39. 
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A. Mikolajczak,^ J. Anders,- I). MendelcelT, -*1. Moimi/ A. 

Jacobs,® F. Nathan and W. Rintonl,® [. Nathnrst.^ Nitro^dyceriii 
Aktieb.,^ A. Nobel,® K. Ohno,*® A. Pearcy and'Curtis it IIar\ey,“ 
Chein Ind. 3, 148 

14. n. P. 13138, 1914; abst C A 1«1A 9, 3130, J S C I l9i:. 34 
r)7G:MoTi Sci. 1918,85,23 

1. U. vS. P. 910930; abst C A 1909, 3, 1088, Mon Si*i l‘)l 1,75, 107 
U. vS. P. 948790; abst. C. A. 1910, 4, 1103, Mon St'i 1910, 73, 120, Clicm 
ZtK. Rep. 1910, 34, 143. F. P. 341911, abst J. S C l 1904, 23, 911 , Mon 
Sci. 1905, 63, 86; Chem. Zts. 1904, 3, 008. 1905. 4, 175 

2 K. P. 800, 801, 1881 . ab.st. J. A C S 1882. 4, IS. WaK Jahr 1881. 
27, 331 ; Chem. Ind. 1881, 4, 140, 384; Bor. 1881, 14, 2318; Jahr rrinc Chcni 
1881, 9, 130, Chem. Tech Rep. 1881, 20, II, 13g This explosive was called 
"DiaspoTiKclatiiie.” 

3. U. S. P. 437499, 4409!?1, 1890; abst. J. M C S 1890, 12, 410, 478 
4 Inter. Cong. Appl. Chem. 1907, III, 505, abst Frankl Insl 1909, 
167, 111; Chem. Centr. 19(K). 77, Ik 1887, Jahr. Chem, 1905-8, II, 980, 1909, 
62, II. 389; Zts Schiess Spreng. 19(K). 1, 305. 

5. I' P 348807, ab.st Mon Sci 1900, 65, 00, Chem Zts 1905.4,184. 
0 V S P 1280278, 1280279, 1918, abst. C. A 1918, 12, 208(i, 2089; 
J S C. I. 1918, 37. 284-A. 7.S4-A; Mon Sci. 1919, 56,30. U. S. P. 1302202; 
abst. C. A 1919, 13, 1930. N. Zeal P. 34752, 1914. 

7 S P 1005739, 1911, abst C A. 1912, 6 , 1.5*1 ,J S, C I liMl.SO, 
1281; Mon Sci 1912, 77, 1.59, Zts vSclness. vSpreng 1912, 7, 33, 

8 Swed P 40290, 1910, abst C. A 1910.10, 1.597. 

<) i; S P. 17.57.35, 1870 K P. 22t), 1879; abst J A C. S 1.S80, 2, 
143, Wag Jahr. 1.8.80, 26, 372 Iv. P. 23!»9, 1879, abst, J. A C. vS. 1880, 2, 
299. F P. 1470. 1471, 1888, abst J S C I 1888. 7, 100; 18.89, 5, 78, 1.33, 
214; 1.890, 5, .320, 414, 704, 1893, li, 290; Jahr Chem 1889. 42. 2082, Wag. 
Jahr 1889, 35, 474. K. P 1988, 1889, abst J S. C I. 1889, 5, 100, 1890, 

9, 320 K P. 447‘), 1889, abst J S. C. I. 1.889. 8, 2.38, 1890, 9, 2.38, .320, 

414 K P 9.301, 1.889; abst J 4s C. I 1889, 8, .5(K), 1890, 9, 320, .5.80. 704; 
189.3. 12, 290 Iv, P. 271t>7, 18tM). abst J S C. I 1890, 15, 942; 1897, 16, 
1004; 1898, 17, 182 I). R P .30872, abst Wag Jahr. 1880, 32, 319, Chem. 

Ind 1880, 9, 209, 302, Indnstriebl 1887. 47, Chem Tech Kep 25, 
II. 297; Bcr 1880. 19, 800, Jahr Chem 1K80, 49, 2078; DmikI. Poly 1889, 
273, 07; 1890, 275, 115. D \< P 4.5712, abst Her 1.889. 22, 40- U, Wag 
Jahr. 1888, 34, .502, Chem Ind 1889. 12, 05. Chem Tech Rep. 1888, 21, 
II, 225: Tech. Chem Jahr. 1888. 11, 187 I) R. P 51471; .abst. Jahr. Chem. 
1890, 43, 2708; Chem. Ztg. 1890, 14. 070. 1892, 16, 1278; Chem 'IVeh Rep. 
1890, 29, I, 223, Chem Ind 1890. 36, .541, Her 1890, 23, .528-R. Mon Sci. 
1801, 37, 420; 1905, 62, 87, Mever Jahr Chem IS'.H, 1, .3.33, IVeh Chem. 
Jahr. 1889, 12, 108, 1892. 15, 17.5 I). R P 97090. abst Mon Sci 1898, 
52, 206, Chem. Centr 1898, 69, II, 087; Chem Ztg 1898, 22, 505, Wag. 
Jahr. 1898, 44, 370, Zts. ang. Chem 1898, 11, 070 Can, P. .374.33, 1891. 
Sec also, Mining J, 1881, 51, !H)5< In this connectum see als<» No1h*1’.s Kx- 
nlosives Co, F P. 202.39, 1909, abst C A. 191 1, 5, 31.58, J S. C. 1. 1911, 

10, .385. F. P. 8709, 1910; abst C A. 1911, 5, 29.52. J. S. C. I. 1911, 30, 

1 10; Mon. Sci. 1915, 82, 77, Chem Ztg Rej) 1911, 35, .5.50, Zts Schiess. Spreng. 
1911, 6 . .57, 216. Norw. P. 20858, 1910, Holl P. 1218, 1910, abst. C A. 
1916, 10, 1711, 19.32. See also Dyiiamit Actien Gcs. vorm A. NoIh*I ^ Co., 
E. P 1482.5, 190:F abst. J. S C. I 1994. 23, 799; Mon. Sci 1905, 63, 08, 
Chem. Ztg. 1904, 28, 1074 I) R. P. 4829, 1878; ab.st. Zts. Chem. GrcWls- 
gewerlK 1879, 4, 288, Chem Ind. 1879, 2, 171, Chem. Ztg. 1879, 3, 197; 
Chem. Tech. Rep. 1879, 18, I. 288; Diiigl. Poly 1879, 232, 480, I>. R. P- 
182a30, 1903; abst. Zts. ang. Chem. 1907, 20, 1195, Chem, Zentr. 1907, 78, 
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^ K. Pflug,' C. van Pittius,* Powerite Explosive Co.,* H. Prod- 
homme,* W. Rintoul, D. Peacock and Nobel’s Explosives Co., 
Ltd.,* W. Rennert,® D. Robertson and M. WoUenweber,’ F. 
Nathan, W. Rintoul and F. Baker,® F. Titschke,® A. Rollason,^® 
J. Russell,“ E. Ryves,^^ P.^nford,’*J. Sayers, W. Wilson and J. 
Thorbum,^* F. Schachtebeck,^® H. Schoeneweg,^® 0. Silberrad,*’ 


II, 199; Jahr. Chem. 1^05-8, II, 303; Chem. Ind. 1907, 30, 161; Zts. Schiess. 
Spreng. 1907, 2, 134. F. P. 333443, 1903; abst. J. S. C. I. 1903, 22, 1367; 
Mon. Sci. 1905, 63, 85; Chem. Zts. 1904, 3, 151. Consult also Dinamite 
Nobel Soc, Anon. (Italy) K. P. 21529, 1905; abst. ]/S. C. I. 1906, 25, 119; 
Zts, Schiess. Spreng. 1907, 2, 12. 36. F. P. 360787, 1905;'abst. C. A. 1907, 

I, 1649, 1623; Mon. Sci. 1007, 67, 41. M. Abelli, IJ. S. P. 899855, 1908; 
abst. C. A. 1909, 3, 377; Mon. vSci. 1909, 71,^28; Zts. Schiess. Spreng. 1909, 
4, 36. For composition of •Dynobel No. 3, and 4, see Home Office Order No. 
239, Apr. 14, 1916; abst. J. S. C. I. 1916, 35, 655. 

10. E. P. 16978, 1913; abst. C. A. 1915, 9, 380; J. S. C. 1. 1914, 33, 614. 

11. E. P. 7647, 1914; abst. C. A. 1915, 9, 2593; J. S. C. I. 1915, 34, 
101. E, P. 17656, 1914; abst. J. S. C. 1. 1915, 34, 101. 

1. D. R. P. 125098; abst. Chem. Centr. 1901, 72, II, 1140; Chem. 
Ztg. 1901, 25, 1019; Chem. Zts. 1902, 1, 255; Tahr. Chem. 1901, 54, 896; Wag. 
Jahr. 1901, 47, 1, 490; Zts. ang. Chem. 1901, 14, 1213. 

2. E. P. 555, 1910; abst. C. A. 1911, 5, 2952; J. S. C. I. 1911, 30, 156; 
Chem. Ztg. Rep. 1911, 35, 379. E. P. 25274, 1910; abst. C. A. 1912, 6, 1^27; 

J. S. C. I. 1911, 30, 1281. F. P. 424655, 1911; abst. Mon. Sci. 1913, 79, 27. 
vSee also 6th Inter. Cong. Appl. Chem. 1907, 2, 653; abst. J. S. C. 1. 1908, 27, 


247. 

3. E. P. 19267, 1914; abst. J. S. C. I. 1915, 34, 890. E. P. 16505, 

1915; abst. C. A. 1917, U, 1649; J. S. C. 1. 1916, 35, 656. ‘ 

4. E. P. 4200, 1880; abst. J. A. C. S. 1882, 4, 99, 180, 384. 

5. U. S. P. 1303115; abst. C. A. 1919, 13, 1930. E. P. 16692, 1914; 
abst. J. S. C. I. 1915, 34, 688; Mon. Sci. 1017, M, 80. E. P. 14655, 14656, 
1915; abst. J. S. C. 1. 1919, 38, 340-A. 

6. D. R. P. 16254; abst. Chem. Ind. 1882, 5, 9; Industriebl. 1882, 64; 
Chem. Tech. Rep. 1882, 21, II, 136; J. S. C. 1. 1882, 1, 75. 

7. E. P. 10062, 1912; abst. C. A. 1913, 7, 3542; J. S. C. I. 1913, 32, 
712; Zts. Schiess. Spreng. 1913, 8, 476. 


. 8. U. S. P. 1338691, 1920. 

9. U. S. P, 1063469- abst, C. A. 1913, 7, 2474; Mon. Sci. 1914, 8L 20; 
Chem. Ztg. Rep, 1913, 3#, 399; Zts. Schiess. Spreng. 1913, 8, 319. F. P. 
434112; abst. J. S, C. 1. 1912, 31, 258. 

10. ’E. P. 3301, 1866. 

11. E. P. 28710, 1903; abst. J. S. C. I. 1904, 23, 1238; Mon. Sci. 1906, 
85, 29; Chem. Ztg. 1906,28,495. 

• 12. E. P. 298, 1891; abst. J. S. C. I. 1891, 10, 86, 972; 1892, 11, 180; 
Mon. Sci. 1892, 40, 166. 

13. J. A. C. S. 1893, 15, 552; abst. J. S. C. 1. 1893, 12, 620; Jahr. Chem. 
1893 48 887 

14. *U. k P. 995187, 995373, 1911; abst. C. A. 1911, 5, 2724, 2726; 
Mon. Sci. 1912, 77, 32; Chem. Ztg. Rep. 1911, 35, 642. 

15. E. P. 22645, 1902; abst. J. S. C. I. 1903, 22, 229; Mon. Sci. 1905, 
83, 14; Chem. Ztg. 1904, 28, 218. 

16. E. P. 1591, 1888; abst. J. S. C. 1. 1888, 7, 160. 

17. U. S. P. 849926; abst. C. A. 1907, 1, 1773, 1786; Mon. Sd. 1907, 
87, 160; Zt". Schiess. Spreng. 1907, 2, 436. U. S. P. 850119; abst. C. K 
1907, 1, 1773, 1786; Mon. Sci. 1907, 87, 160; Zts. Schiess. Spreng. 1908, 3» 
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vWiete anon, dcs Poudres et Dynamite,’ Societe dcs Explosifs 
• Industriels,^ Societc fraiicaise des l{xplosifs,* S(K‘ielc Oenerale jx>ur * 
la Fabrication de la Dynamite,^ vSocietc vSnis^e dc Kxplo'^ifs,'’ 
Societe Universelle d'Rxplosifs,® R. S(dilinan,^ 0. Spica," A. 
Pieroni,'’ K. Slrcct,’^ II. Sturcke,” \V. vSwint,’* ('i. Trench,’* V. 
Vender,’^ A. Ver^T,’^ von Vessel,’*' J. Vf alien,’’ C. Weld-Bliindell,’* 


18. K. P. 18692, al)st. Mon Si-i 1907. € 7 , 16)4. giom. ZtR, Kep 1907, 
31 , 28; Zts. Schicss. SpmiK. 1907. 2 , 176 1*' V 10860, 1912, absl. Zts. 

vSchiess. Sproiig lOlO, 8. 117 K P PU.Sl. 1912. abst J S, C I 191:1.32, 
84.0; C. A. 19i:i, 7 , 576* F. P OSOIOS, .jbst C A 1909, 3 , 1689. Mon Sn. 
1909 , 71 , 10 

1. F P 18,4828, lKS7.abst. Mon Sea bSSS.iW, ;176 

2. 1-: P. 20069, 1896, abst.Clu'in Ztg Ki-p 1898,22,106 

0 See Mein pouil salp 19, .ibst Wa^: Jalir 1902, 48 , I, .168; 
Zts ang Chem 1902.15,15.7 Cf Mnn pond salp 2,648 

4 F. P. :149992, 1901, al)sl. C> A 1907, 1, 1:125, l.'li;!. Mon Sei 1907. 


67 , 9 


28. 


iss P .57:iO<i 

Swiss P .7777.4, 1911, F. P. 4.42.S6.4, 1910, abst Mon Sei I9i:i, 78 , 

Swed P .41.50.5, .45011, 1910, absl C A 1914.8,167.4 

Zts vSchiess Spreng 1912, 7 , 129. .d)st J S C I. 19I2, 31 , 110. 


V S I’ 1194,561 , abst C A 1916, 10 , 2.525, J S C I 1916. 35 , 980, Mon. 
Sei 1917,84,61 1-: P 1400-1, 1914, abst C A 191.5, 8 , .4:16:5, J S C.^I. 

191.5,34,81!) 1' P 47.4264, abst J S C 1 l!) 15, 34, .576 D K P 291.578; 

abst C. A 1917, 11 , .889, J S C I 1916, 35 , 1 181 . Chem Zentr r'l6. 87 , 
1,9.58; Chem Ztg Pep 1916, 40 , 191; Wag Jahr 1916, 62 , 1, 2.54 , Zts ang. 

Chem. 1916,*28, 44.4 _ t > /> i miu 

9 Atti P. Accad kincei, I9l8, 27 , II, .52, abst, J S C. I 1.)I8, 37 , 

7 19-A 

10 r. S P. 62.5908, l.S!)9 #lv. P 12760, 1898, abst J SC I, 1898, 

17 , 6.42- 1899, 18 , 326. 4(K). Mon vSed 19(K). 56 , 65. D P P 117051 , abst. 
Chem Centr. 1901, 72 , I, 212. Chem Zlg. 1901, 25 , .40, Wag Jahr. 1901, 47 , 
1, 486, Zts ang Chem 1900.13, IbS. _ , * . 

11 II, vS. P 648222, 1900; ahst Mon Sei 1900, 56,191 h P <.58.5, 

1000, abst. J S.C. I I0(K).18,491,.5X6,689 


12. U. S P. 1307766, 1919, abst C A 1919,13,2280,] SCI. 


1910 ^ 

^4 ^1: P 18241. 18jA, akst. J. S. C I. 1888. 7 , 884. 1889, 8 , .8.52, 1010. 
I-:. P 1847^ 1890, abst. J. S t. I. 1890. 9 , IWO, 1891, 10 , 880, !)19, Chem. 

Centr 18!^^, 63, abst. C A, 1907, 1 , 2181, 2m, J S C I *1907, 



442. ' Dan. 'P. 10034,' 1907. .Swiss P. 48474. 1909; rT 

Zts. Schiess. Spreng. 1907, 2 , 21 ; abst. Chem. Zentr. 1907, 78 , I, 1001. Cf. 
W. Wendin. Chem Tech. Ivng. and Min. J. 25. 1888. 

15 K. P. 17205, 1913; abst. C A. 1915, 9 , 381; J. .S. C. I !)D, 33 , 
943 F. P. 470765; abst J. S. C. I. 191.5. 34 , PH); Mon Sci 1916, 83 , 6d. 
Can.P.lOea'Jo, 1915; abst C. A. 1916,10, 1096. , 

10. Mitth. Gegenst. Artill. u. Geniewesen, 1887, 6.)6, abst^Wag. Jahr. 
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R. WeyeV Westfalisch-Anhaltische Sprengstoff Akt.-Ges.,* J. 
Wilson,* and others.'* 

In addition to nitroglycerol, many other organic bodies 
have been proposed and used in combination for explosive pur- 
poses. Among the more important which havb been applied 
for this purpose from time to time are included nitrohydrocar- 
bons"^ as nitrobenzene,* the dinitrobenzene combinations of W. 
Orsman,’ and of'G. Trench;* trinitrobenzene (benzite),* dinitro- 
phenoV® dinitromonochlorhydrin,** nitroi^aphthalin,** methyl- 
1888. 34, 501. 

17. U. S. P. 3085r)9..1889; abst. Proc. U. S. Nav. Inst. 1889, 15, 501. 

18. F. P, 458372, 1913; abst. C. A. 1914, 8, 2807; J. 8. C. I. 1913, 32, 
1088; Mon. Sci. 1914, 81,J28; Chem Ztg. Kcp. 1914, 38, 300. 

1. K. P. 21240, 1906; abst. C. A 1907, 1, 1195; J. vS. C. I. 1907, 26, 
167; Mon. Sci. 1909, 71, 76; Chcm Ztg., Rep 1908, 32, 186. 

2. K. P 17891, 1906; abst. C. A. 1907, 1, 908, 943; J. 8. C. I. 1906, 25, 
1119; Zts. Schiess. Spreng. 1907, 2, 56. vSce also E. P. 25884, 1901; abst. 
Arm.s and Kxplo. 1903, 11, 16; J. 8. C. I 1902, 21, 1471. E. P. 26617, 1904 
abst. J. 8. C. I. 1902 21, 1471. E. P 3334, 1902; abst. Arms and Kxplo. 
1903, 11, 48; J. 8. C. I. 190;i, 22, 229; Mon .Sci, 1904, 61, 63; Chem. Ztg. 
1903, 27, 600. K. P. 13531, 190.3; abst. J. 8. C. I. 1904, 23, .560. F. P. 
3.52750; abst. J. 8. C. 1. 100.5, 24, 961, 987, 1084; 1906, 25, 393. F. P. 370132; 
abst. C. A. 1909, 3, 249; J. 8. C. I. 1907, 26, 280; Mon. Sci. -1908, 69, 139. 
D. R. P. 203100; abst. J. 8. C. T. 1908, 27, 1178; Chem. Zentr. 1908, 79, II, 
1842; Chem Tnd. 1908, 31, 717; Chem Ztg Rep. 1908, 32, 624; Wag. Jahr. 
1908, 54, I. 437; Zts. aiig. Chem 1!)08, a, 2377, Zts. vSehiess. Spreng. 1908, 
3, 417. Aust. P. 359.55, 1908 

3. E. P. 8769, 1910; abst J 8 C. I. 1911, 30, 110. 

4. In this connection see also Anns and Kxplo 1893, 2, 30. Mem. 
pond. salp. 11, 51; abst. J. 8 C. I. 1902, ^ 425. Chem. Trade J. No 1311 
of Aug. 29, 1914; abst. J. 8. C. I. 1914, 33, 986. For Brazilian Smokeless 
Powder see Engineering (London), Aug. 18, 1911. 

fl W. Eberlein, D. R. P. 260604, 1911; abst. C. A. 1913, 7, 3230; 
J. 8. C. I. 1913, 32, 843; Chem. Zentr. 1913, 84, II, 111; Chem. Ztg. Rep. 
1913, 37, ,336; Wag. Jahr 1913, 59, 1, 4,39, Zts. ang. Chem. 1913, 26, II, 448; 
Zts. Sc'hiess. vSpreng. 1913, 8, 236. Cf. 8. von Ronioki, D. R. P. 99875; 
•abst. Chem. Centr. 1899, 70, I, 359; Chem. Ztg. 1898, 22, 1029; Wag. Jahr. 
1898, 44, 373; Zts. ang. Chem. 1898, 11, 1022. ^ 

6. E. Turpin, E. P. 4310, 1888; abst. Jt S. C. 1. 1888, 7, 364, 884; 1889, 
8 , 61. M. Lindsley, U. 8. P. 1008725, 1911; abst. C. A. 1912, 6 , 294; Mon. 
Sci. f9ll 77, 159; Zts. Schiess. Spreng. 1912, 7, 81. 

7. K. P. 29598. 1896; abst. Arms and Kxplo. 1898, 6 , 66; Mon. Sci, 
1898, 52, 223; Chem. Ztg. 1898, 22, 445. 

* 8. K. P. 18241, 1888; abst. J. S. C. I. 1888, 7, 884; 1889, 8, ^2, 1010. 

The smokeless powder known as Rifleite contains dinitrobenzene, see Arms 
and Kxplo. 1900, 8, 19, 21, 50. 69. 82. 

9. C. Volney, E. P. 25413, 1897; abst. J. S. C. I. 1897, 16, 958, 1064; 
ms. 17, 70. 

10. G. Hathaway, U, S. P. 815821, 1906; abst. J. A. C. S. 1906, 28R, 
475; Mon. Sci. 1906, W, 121; Chem. Zts. 1906, 5, 207; Zts. Schiess. Spreng. 
1906,1,231. 

11. Westfalisch-Anhaltische Sprengstoff Akt.-Ges., E. P. 6361, 1906; 

abst. J. S. C. I. 1906, 393; Zts. Schiess. Spreng. 1906, 1, 198. 

12. A.«Geserich, D. R. P. 93228; abst. Chem. Centr. 1897, 68 , 11, 928; 
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naphthalenes,^ nitromethyliiaphtlialene,* and diloriiiatcd iiitm- 
^laphthalene.® 

For waterproofing the nilrocellnlose, the use of resin/ 
paraffin,® fat,® glue,’ and caniauba and beeswax* have been 
proposed. Other bodies which have been brought fonvard as 
useful combinations with nitrocellulose are acetin/ sugar,’*' nitro- 
sugar,’^ aniline,’* trinitrobenzenc alone or with rosaniline,’* China 
wood oil (tung oil),’* nitrocresol,’*’ trinitroanisoV® trinilroainino' 

Chem. Ztg. 1897, 21, 67^; Wag Juhr. 1897, 43, 482. Zts img Chem 1897 
10, 641; Jahr. Chem. 1898, 51, KXll 

1. 0. .Silberrad, Swiss P (l.‘{8()4, 1912 

2. 0, Silbcrrad, U. vS. P. 1(M079:{; ahst C R 1912, 6, a.Vjr). Mon Stn 

1013, 79, 13; Zts. Schiess. Spreag 1913, 8, 179. , I'. S P 1IM0794. al.st 
C. A. 1912, G, 3525; J. S. C I. 1914, 33, 504, Zts Si'liicss Spreng 1913, 8, 
179. U. S. P. 1102904; abst. C A 1914, 8, 3122, J S C 1. 1914. 33, 845. 

Mon. Sci. 1914, 81, 188. H P 13442, 1911; abst C A 1912, G, 3525. J S 

C. I. 1912, 31, 703, Chem. Ztg Pep 1912, 3G, 500. Iv P. 13443. 1911, abst. 
i:. A. 1912, G, 3525; J S. C. I. 1912, 31, 703; Chem Ztg Pep. 1912. 3G, 5(Ki 

E. P. 13800. 13801, 1911, abst C. A. 1913. 7, 2.58; J S C. 1. 1912, 31, 978, 

1009; Chem. Ztg. Pep. 1913, 37, 30 !< P. 19381. 1912, abst C. A. 1914, 
8, 576: J. S. C. I. 1913, 32, 843 P P 380108, abst. C. A 190t), 3, 1089, 
Moti. Sci. 1909, 71, 10. Swiss P. 033.34, 1912 

3. W. Pierce, K. P. 22240. 1912, abst C. A 1914, 8 , 1014, J. S C. 1. 
1913,32, 1171; Chem. Ztg Pep 1914,38,211. 

4. H. Maxim, K. P. 10071. 189!), abst. Arms and Ivxplo. 1900, 8 , 85 

5. Muencke, D. R. P. 090, abst Chem Iiid 1878, 1, 127; Wag. Jahr 
1878. 24, 40dt 407. K. Prentice. ]l P 2708, 1877, al)st Wag Jahr 1878. 
24, 466; Chem. Ind. 1878, 1, 205; Zts Chem Grossgew. 1878, 3, 080. (The 
number is given as 2408 in the abstracts ) .See also K. P 1129, 1807; abst. 
Zts. Chem Grossgew. 1878, 3, 080 W. WollT and M von ln)rster, li. P. 
7040, 188,5; abst. J. S. C. I 188,5. < 407. 

6. J. St'hulhof, U. S. P 304301, 1883, abst. J. A. C. S 1884, G, 314. 

7. P. Schacchtebeck, I). P P 172051; abst. Mon. Sci. J90K, j9, 47; 
Chem. Centr. 1900, 77, II, 840; Jahr Chem 1905-8, II, 303, Wag Juhr. 
1906, 52, I, 476; Zts. ang. Chem 1906, 19, 1235; Zts. Schicss. Spreiig 1906, 
1239. 

8. E. von Brauk, D. R. P. 544.35, abst Per. 1891, 24, 59, Chem. Tcch^ 
Rep. 1893, 32, II, 275; Wj^. Jahr. 1890, 3G, ,543; Zts. ang. Chem. 1891, 4, 34 

9. V. Vender, U. S. P. 4140294; abst C. A. 1910, 4, 071; Mon. Sci. 
1910, 73, 120; Chem. Ztg. Pep. 1910, 34, 143. F. P. 372267; abst. C. A. 
1909, 3, 249; J. S. C. I. 1907, 2G, 553; Mon. Sci. 1908, G9, 140; Cliliw Ztg. 
Rep. 1907, 31, 570. 

10. R. Punshon, U. S. P. 124510, 1872. 

11. H. Kolf, E. P. 8811, 1890; abst. J. S. C. I. 1890, 9, 680; 1891, II, 
404, 673;M893, 12, 1057. E. P. 22739, 1892; abst. J. S. C. I. 1892, 11, 105ti; 
1893, li 890, 1057. F. P. 206198; abst. Mon. Sci. 1891, 39, 239. 

12. C. Lundholm and G. Hosie, E. P- 7301, 1890; abst. J. S. C. I. 1890, 

9, 579; 1891, 19, 292, 484. ^ ^ 

13. C. Volney, U. S. P. 592895, 1897; abst. Chem. Ztg. 1897, 21, 987. 

14. C. Hunter, E. P. 17155, 1912; abst. C. A. 1914, 1, 424; J. S. C. I. 

1913, 32, 843. . 

* 15. Frankc, F. P. 179452, 1886; abst. Mon. Sci. 1887, 39, 1143. 

16 Hudson Maxim, U. S. P. 951445; abst. C. A. 1910, 4, 1.540; Mon. 
Sd. 1910, 73, 120; Chem. Ztg. Rep. 1910, 34, 171. U. S. P. 9r4900; abst. 
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anisol/ hexanitroethane,^ tannogelatin,'^ lead nitrate,^ ammonium 
‘humate (from peat)/ urea nitrate/ diethyldiphenylurea/ lead 
trinitroresorcinate/ and the sodium salts of oxalic, tartaric and 

r 

citric acids/ together with 5'dimethylethylenc nitrate/® and many 
other bodies. “ ^ * 

C. A. 1911, 5, 786; Mon vSei. 1911. 75, 107; Cheni ZtR Rep. 1911, 35, 16; 
Zts. Schiess. Spren^. 1911. 6, i:i6; 1012, 7, 187 K V 2089, 1910; abst C. A. 
1911. 5, 2962; J. vS. CM. 1910. 29, 1470. F. P 412029; ahst Mon. vSei. 1911, 
75, 175. 

1. B. Fhirscheim, K. P. 18777, 1911; ahst C‘ A. 1918, 7, 1100; J. S. 
C. I. 1912, 31, 798; Chem Ztg Rep. 1918, 37, 126. 

2. C. Claessen, K. P. 24718, 1913; ahst. J S C I. 1916, 34, 862. K. P 
24R89, 1918; ahst. J. S C I« 1914, 33, 669 F. P 4 102.39, and addition 18487; 
abst. J S. C I. 1914, 33, 614 F. P 468714^ ahst C. A. 1914, 8, 8238; Mon 
vSei. 1916, 83, 67. Vereitiigte Koln-Rottweiler Pulvcrfahriken, D. R. P. 
277.694, 1913; ahst. Chem Zentr 1914, 85, II, 748; Chem. Ztg. Rep. 1914, 
38, 489; Wag. Jahr. 1914, 60, 1, 860, Zt.<^ ang Chem 1914, 27, .680. 

8. C. Curtis and 0. Andre, K. P. .6821, 1891, abst. J. wS C. I. 1891, 
10, 404; 1892, 11, 199, 4.66; 1898, 12, 874. 

4. J. de Macar. K. P KM, 66, 1900, abst J S C I 1900, 19, .680; 1901, ’ 
20, 617; Mon. vSei. 1902, 58, 166; Chem Ztg. 1901, 25, 876 

6. F. Gaens, 1). R. ]\ 489.38. ahst Rer. 18.89, 22, .62:)-R, Chem. Centr. 
1890, 61, 1. .660. Wag. Jahr 1.889, 35, 478. Tech. Chem Jahr 1889.12,168. 

6 J. Karstairs, U S. P. 6266,84. 1.899, J Wanklvn. Iv P 9799. 1888, 
ahst J S. C. I, 1.889, 8, 818, Zts. ang Chem 1.890. 3, 217, Wag Jahr. 1.890, 
36, .646; Chem Ind. 1.890, 13, 111; 3\ch Chem Jahr 1.890, 13, 166, Chem. 
Wh Rep 1890, 29, I, 228; Jahr. Chem. 1.890,43,2710 

7. C. Claessen, F P. .36.8,344, .ahst C A 1909. 3, 1 19. M(in Sei 1908, 
69, 189. For manufacture of urea see Badische Amlin X: h'odafahrik, P). P. 
14,6060, 1920. H Immendorf and H K.appen, I) R. P. 267227, 1911; D. R. 
P. Anm. M2964, 1-1.3247, 1-1.3879, 1910, Hung. P. Appl. M8.38, 1911 Of 
bromidethylacetyliirea, Farbenfabr. vorm. F, Bayer & Co . I). R. P 2482.3.3, 
1910. 

8. W. Buell, II. vS. P. 1312156; abst. C. A. 1919, 13, 2.699 Also P. 
Wangefnann, K. P, 1.39811, 1918. 

9. H. SchOneweg, U. >S. P. ,371376, 1.887; abst J A. C S 1.887, 9, 
180. Westfalisch-Anhaltische .Sprengstoff Akt.-Ges., D. R P. 24884,6, 1906; 
abst. C. A. 1912, 6,2.633. 

10. P^ Matthews, F. Strange and H. Bliss, d? P. 12770, 1912; ahst. 
C. A. 1913, 7, .3842; J. S. C. I. 1913, 32, 712 F P. 4.6,8309; abst. C. A. 1914, 
8, 2807; Mon. vSei. 1014, 81, 128; Chem. Ztg. Rep 1914, 38, 299 

Ik *L. Kdelcanu and G. Fditi, nitroi)ctroleum and guncotton, U. S. P. 
74.6802, 1903; abst. J. S. C. I. 19(M. 26R, 316; Mon. vSei. 19(M, 61, 99; Chem. 
Zts. 19(M, 3, 279; Can. P. 84.334, 10a3. R. Thom, nitrocellulose and hydro- 
carbon compounds, R. P. 16aS4, 1893. M. Jeschek and J. Jaresch, cellulose 
and nitfic acid, D. R. P. 44(Ml; abst. Ber. 1888, 21, 868-R; Wag. Jahr. 1888, 
34, 493. J. Wootls, artificial camphor, lienzoline and guncotton, R. P. 14328, 
1897; abst. J. vS. C. I. 1897, 16, 682, 1898, 17, 300; 4.S7; Chem. Ztg. 1898, 22, 
964. A. Aubert, addition of pulverized cork to gelatinized explosives, Norw. 
P. 26835, 1916; abst. C. A. 1916, 1932. S. Adde, nitro aromatic hydro- 
carbons and nitrocellulose, Can. P. 190379, 1919. The Chem. Fabrik von 
Heyden A. G. employ furfurol in place of acetone and other solvents for 
tfie gelatinization of cellulose nitrate; D. R. P. 302460; abst. Chem. Zentr. 
1920, $1, II, 468. F.*Quarteri and R. Molinari, camphor and paraffin or 
ceresin, R. ^ 19547, 1914. 
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Picric acid, cither alone’ or in c»)inl)inalion, forms the essence 
of the inventions of A. Nobel,- Iv. Turpin,' and J. Skoj;lund,^’ 
while ammonium picrate either alone or combined willi ammonium 
carbonate,'^ potassium chlorate,® or barium nitrate,- but always 
in conjunctidii with nitrocotton, has been used extensiwly for 
special purposes.® As adjuncts, dmitrophcnol, trinitroplumol,'* 
aromatic nitrohydrocarbons,’'’ dinit roben/.cnc” and mononitro 
phenol'2 have also been hicorporated. Guaifidine piciate’*' lias 
been patented for Ijiis purpose. 

The nitro derivatives of toluene, xylene and cvnicnc have 
recently been combined with nitrocellulose for a varieh ol im 
portant uses. As is well\nown, trinitrotoluene alone is an ex 
plosive of great stability ami durability, for military powdei 
purposes it is not sufficiently dense, and would he moie jiowci 
fill if it contained a greater proiiortion of oxygen. However, 
the nitrotoluols in combination with nitrocellulose ha\e been 
found to possess many desirable ])roperties, especially as a deter 
rent constituent in propellent powders.'* 

1. Sec Dingl Poly. 1KK.3, 249, 4:>() 

2. D. K. P. liaSO; abst J. A. C S I.SHl. 3, 71, Jahi ISM), 28, 

37!) * 

3 K. P. 15089, 1885; abst J S C I ISS.',. 4, VbJ. IKM), 5, Kl, (^',1 

4. K. P. 183(32, 1888; abst. J. S C I I8K9. 8 , KKI, 322. 17S 

5 S, Kmmens, I). R. P r>ir)28. 1890, abst Iln IMII, 24, 2't()R. 
Tech. Chem. Jahr. 1890, 13, 184; Jahr Chcin 1890, 43, 27().s, Wa^; lalir 
1890, 38, r)45, Zts. ang. Chem 1890, 3, 714 

C. A. Mullcr-Jacobs, U. S. 1’. 777125, 1901. absl J A C S 190.5, 
27R, 499; Mon. Sci. 1905, 83, 142, Chem Zlg 1905, 29, 1 1 , CiT.ui Zts 
1905, 4, 108. 

7. C. Curtis and G. Andre, Iv P 9(Ki2, 18!)9. abst Arms and I'ixplo 
19(M), 8, 80; Mon Sci. 1901, 57, 148, Chem Ztg 1900, 24, 7.59 

8. S. Kmincns, Vm S. P. 423230, 1890, abst. J. A C S ]8!U). 12, 70. 
A Nobel, E. P. 226. 1879; ^jst. J. A. C. S. 1880, 2, 113, Wag Jahr 1880. 
38, 372. 

9. C. Buck. IJ. S. P. 940.580, 190!); abst C. A. P.IIO, 4, T)I V Mun 
Sci. 1910, 73, 120, Zts. Schic.ss. Spreng. 1910, 5, 11.5. Can P 121078, 1!)0!) 

10. M. Jeschek and J. Jaresch. I). K. P. 44041; absl Ihr 1888, 21, 
868; Wag. Jahr. 1888, 34, 493. 

11? A. Kramer, K. P. 22023, 1892, abst J. S C. I. 18!»2. 11, 10.56, 18!)3, 
12, 1057. 

12. Wohanka & Co., K. I». 7008, 1887; abst J. S. C I. 1887, 8 , 472, 
1888, 7, 364, 401. 

13. A. da Silva, E. P. 12617, 1901 , abst. Arms and J^xjdo 1901, 9, 201 , 
J. S. C. 1. 1901, 29, 1240. 

14. C. Bichel, E. P. 15528, 1885; abst. J. S. C. I. 1885, 4, 762; 1886, 
5, 112, 457. 0. Carlson, U. S. P. 1043042, 1912, abst J. S. C. I. 1912,11, 
1148. C. A. 1913, 7, 268; Mon. Sci. 1913, 79, 14H; Zts. Schiess. Si>reng. 
1913, 8, 179; E. P. 5707, 1910; abst. J. S. C. 1. 191 1, 39, 448. U^S. P. 1 122072, 
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Mononitrotoluene/ alone or in conjunction with potassium 
^permanganate; dinitrotoluene in the hands of A. O’Neil,* S. * 

Nauckhoff,^ E. du Pont de Nemours & Co.,^ and 0. Teeple;® 
dinitrotoluene in combination with nitroglycerol,® camphor,^ 
dimethyldiphenylurea,® nitrotoluene,® ornitronaphtha^ene;^® trini- 
trotoluene alone according to* the processes of Dynamit Act.-Ges. 
vorm. A. Nobel & Co.,“ C. BicheV* or in combination with dini- 
trotoluene, potassium chlorate,^* hexanitroethane and diethyl- 
diphenylurea,*'^ ammonium,’® or barium nitrates,’^ picric acid,’* 

abst. C. A. 1915, $, 380; Mon. Sci. 1915, 82, 51. Swed. P. 30531, 1910; abst. 

C. A. 1912, 6, 1992. 0. CaHson and E. Otterdahl, U. S. P. 1277043, 1918; 
abst. J. S. C. I. 1918, 37, 718-A; C. A. 1918,, 12, 2127; Mon. Sci. 1919, 86, 

30. C. Claessen, E. P. 10456, 1913; abst. C. A. 1916, 9, 153; J. S. C. I. 1914, 

38, 845. E. P. 24713, 1913; E. P. 24839, 1913; abst. J. S. C. I. 1914, 33, 

669. F. P. 410239 and addition 18487; abbt. C. A. 1915, 9, 2313. Dynamit 
Actieneesellschaft Nobel, E. P. 6129, 1891; abst. J. S. C. I. 1891, 10, 404; 
1892, 11, 199, 456; 1893, 12, 525, 626. Nitroglycerin Aktiebolaget, E. P. 
26334, 1910; abst. C. A. 1911, 5, 3623; J. vS. C. I. 1911, 30, 984; Chem. Ztg. 
1912, 36, 294. A. Verge, Bclg. P. 258139, 1913. 

1. J. Gregorini, E. P. 1237, 1911; abst. C. A. 1912, 6 , 1991; J. S. C. I. 

1912, 31, 204; Chem. Ztg. Rep. 1912, 36, 382; Zts. Schicss. Spreng. 1912, 

7 33 1 332 

2. E. P. 123482, 1917; abst. J, vS. C. 1. 1919, 38, 443-A. 

3. E. P. 20334, 1911; Norw. P. 22033, 1910; U. vS. P. 1058891, 1913; 
abst. C. A. 1913, 7, 1976; Mon. Sci. 1914, 81, 20; Chem. Ztg. Rep. 1913, 37, 

399; Zts. Schiess. Spreng. 1913, 8, 276. 

4. U. S. P. 1313459; abst. C. A. 1919, 13, 2763. E. P. 1254fc, 127871, 
127872, 127873, 1917; abst. C. A. 1919, 13, 2450; J. S. C. I. 1919, 38, 604-A. 

Can. P. 198662, 198563, 1920. (As assignees of A. Broadbent, R. Wood- 
bridge, 0. Teeple and A. O'Neil.) « 

5. U. S. P. 1310848, 1919; abst. C. A. 1919, 13, 2450. 

16. Explosive called "Carbite;” see Mem. pond. salp. 1907-8, U, 176, 

185, 190;*abst. J. S. C. 1. 1909, 28, 221. 

7. A. O’NeU, U. S. P. 1311909, 1311910; abst. C. A. 1919, 13, 2597, 

2598. E. P.125482, 1917; abst. C. A. 1919,13,2280. Can. P. 198561, 1920. 

, 8. R.Woodbridge.U.S. P.1312463; abst. C. A. 1919,13,2598. 

9. 0. Silberrad, E. P. 13442. 1911 ; abst. J. S. C^I. 1912, ^ 703; Chem. 

Ztg. Rep. 1912, 36, 506. 

10. 0. Silberrad, E. P. 13443, 1911; abst. J.^l. C. 1. 1912, U, 703; Chem. 

Ztg. Rep. 1912, 36, 500; Zts. Schiess. Spreng. 1912, 7, 420. 

11. D. R. P. 264502, 1910; abst. J. S. C. I. 1913, 32, 1068; C. A. 1914, 

8, 251; Chem, Zentr, 1913, 84, II, 1348; Chem. Ztg. Rep. 1913, 37, 572; Wag. 

Jahi 1913, 59, 1, 438; Zts. ang. Chem. 1913, 26, II, 665; Zts. Schiess. Spreng. 

1913, 8 , 396. 

12. E. P. 16882, 1906; abst. C. A. 1908, 2, 2034, 2050; J. S. C. 1. 1907, 

26, 652; Zts. Schiess. Spreng. 1907, 2, 277. 

13. J. Rudeloff and A, and W. Allendorf, D. R. P. 201306, 1906; abst. 

J. S. C. I. 1908, 27, 1178; Mon. Sci. 1912, H, 54; Chem. Zentr. 1908, 79, 

II, 999; Chem. Zts. 1909, 8, 1027; Wag. Jahr. 1908, 54, 1, 437; Zts. Schiess. 
Spreng. 1908, 3, 374. F. P. 322994, 1908. 

*14. J. Rudeloff, E. P. 16599. 1908; abst. J. S. C. I. 1909, 21, 222; Zts. 
Schiess. Spreng. 1909, 4, 194. 

15. C. Clfiessen, E. P. 24839, 1913; abst. C. A. 1915, 9, 1249; J. S. C. I. 
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IrinitrocresoV KMnOr or other oxidizin^f ajjents.* "Liquid 
trinitrotoluene," a mixture of various isomeric di- and tri deriva*-'* 
tives,^ alone or with the addition of ammonium jw'rclilorate,® and 
like the above, always with nitrocellulose, have l^eeii brought 
forward aydesirable explosives for sj)ecific piir[)oses. Trinitro- 
mesitylene, trinitropscudocumene,* fiijuid nitroxylenes/ and nitro- 
cymene,* have been patented for blasting and propellent powder 
purposes. Nitrosemicellulose with nitrates "of xylol, cumol and 
benzol, is the claiin for novelty when combined with nitrex'otton, 
as embodied in the patents of vS. Adde/-* 

For manufacturing, ballistic and oflier details of commercial 
smokeless powders, gelatins and nitnocellulose containing ex- 
plosives, the subjoined references to the following s]>et'ific prcKl- ^ 
nets may be cited: Axite,’^ American \V(H)d Powder,” Arkite,’* 

1014, 33 , 0()0. Vereinigte K<4n UottwciUT l*u!vtTf;il)tikni, ]{ P 'MYM, 
10W;ubst. C. A. 1910,4, S C I 1000, 2$, i:i2H. Zls S^Oikss Spreng. 

1010, 5 , m. 1). R. P. 277:)04, 1013, ahst. J. S C 1. lOlf), 34 , 100; CluMii. 
Zentr. 1914, 85 , II, 743, Chcni. Ztg. Rep 1014, 38 , 4S0, Wag. Jalir. 1014, 
€ 0 , 1. 360: Zts. ang. Chem. 1014, 27 , II, AXO 

16. N.Ccipek, K P 0742. 1911, abst J S C. I. 1911,30,02(1 

17. Nitroglycerin AktielM)lagct, Iv. P 26334, 1010, absl C A 1011,5, 
3623; J. S. C. 1. 1011, 30 , 9H4, Chem Ztg Rep 1012, 38 , 2<.)4 

18. H, Cottu and J. Teyssen, F. P 402603, 1008; abst. Mon. Sei 1011, 
75 , 175. also C. Gottig, Ber. 1808, 31 , 25; abst J C. S 1808, 74 , i, 244. 
Anon., Arms and Kxplo. 1013, 21 , 85; abst. C. A 1013, 7 , 2684. 

1. H. Schoneweg, I). R. P. 180724, 1004, abst. Chem Zentr. 1007, 

78 , II. 110; Chem. Zls. 1907, 8 , 76. Wag. Jahr. 1007, 53 , I, 427; Z(s. ang. 
Chem. 1907,20, 1195. * 

2. F. Volpert, K. P. 365709, ubst C. A 1007, 1, 2000. 

3. J. Maire, Can. P. 164900, 1915, abst. C. A. 1915, 8 , 3363. 

4. Nitroglycerin Aktiebolaget, K P. 26334, 1910; abst C.* A. 1011, 

5 , 3623; J. vS. C. 1. 101 1, 30 , 084; Chem. Ztg. Rep. 1912, 38 , 204. F. P. 422727, 
abst. Mon. Sci. 1913, 79 , 27 

5. S. NauckholT, U. S. P. 10.58891; abst. C. A. 1913, 7 , 1975; IVton. 
Sci. 1914, 81 , 20; Chcifi. Ztg. Rep. 1913, 37 , 399, Zls. Schiess. Spreng. 1913, 

8 , 270. U. S. P. 1001774; |bst C. A. 1913, 7 , 2.309, Mmi. Sci 1914, 81 , 20; 
Chem. Ztg. Rep. 1913, 37 , 399. Swed. P. 3(H08, 1909; absl C. A. 1912, 

8 , 1902. C. van Pittius. H. P. 25274. 1910; abst. C. A. 1912,$, 1527; J. 

S. C. I. 1911.30,1281. 

6. G. vSchultz and F. Gehre, K. P. 5687, 1905; abst. J. S C. I. 1905, 
24 , 1256; Mon. Sci. 1910, 73 , 640; Zts. Schicss Sprung. 1906, 1 , 66. 

*7. W. Swint. U. S. P. 1309553; abst. C. A. 1919, 13 , 2281. 

8. J. Tiscll and E. VUlaurac, E. P. 126196, 1918; abst. J. S. C. I, 1919, 
38 514-A 

9. E. P. 13373. 1912; abst. C. A. 1913, 7 , 3843; J. S. C. I. 1913, 12 , 
453. E. P. 112618, 1917. Bclg. P. 263225, 1913. 

10. Kynoch, Ltd.. E. P. 12892, 15664, 15566, 15.566, 1905; abst. Anns 
E^l. 1905, 13 , 54. This consists of nitroglycerol 29.7%, guncotton 63,1%, 
mineral jelly and oil 5.1%, volatile matter 0.2%, and potassium nitrate 
1.9%. 

11. Consists of soluble nitroligain 29.26%, insoluble nitiolignin 14.06%, 
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Albionit,* Apyrite,^ Nobel Ardeer Powder,® Ammongelatindyna- 
mite/ Ammonite,^ Nobel Ammonia Powder No. 1,® Nobel Am- 
monia Powder No. 2,^ Ammonal B.,® Amberite,® Poudre Bellen- 

lignin (charred) 28.08%, humus 10.32%, sodium nitrate 15.27% and volatile 
mattei 3.01%. Arms and Expl, 1893, 2, 30. For composition of various 
grades see nitrolignin page 1808. • 

12. Said to consist of nitroglycerol 51-54%, nitrocellulose 3-4%, 
|)otassium nitrate 21 --23%, wood meal 6-8%, chalk 0.5% and ammonium 
oxalate 14-16%. A. I),csborough, H. M. In.sp. Kxpl. Special Kept. 193, 
1910. 

1. Said to consist of nitroglycerol 67.5-72%., nitrocellulose 4.35-6%, 
Ijolassium nitrate 7-9%, wood meal 1.75-2.75%,, kreide 0.5%, ammonium 
oxalate 14-10%. 

2. This is a guncotton ^smokeless powder used in the Swedish Navy. 

3. 100 parts by weight consists of 31-34 parts nitroglycerol, 1 1-14 parts 

kieselguhr, 47-51 parts magiAjsium sulphate, and 4 -6 parts potassium nitrate 
ind with or without half a part of ammonium carbonate and half a part cal- 
:ium carbonate *■ 

4. This is said to consist of nitroglycerol 50%, nitrocellulose 2.5%, 
imirionium nitrate 45%; and ryemcal 2.5%,. Ammonia gelatin consists of 
10' # thin blasting gelatin (07 5% nitroglycerol and 2.5% nitrocellulose), 
■»5','r ammonium nitrate and 5'% charcoal. 

5. Consists of 87-89 parts by weight ammonium nitrate, 11-13 parts 
linitronaphthalcne. Arms and Kxplo. 1897-1898, 6 , 57. 

6 Consists of 82-86 parts ammonium nitrate, 7 -9 parts nitroglycerol, 

> 8 parts wood meal, and 0.5-2 parts moisture. A. Akers- Douglas, J. S. 
: I 1904. 23, 1(M4 

7 This consists of 78-82 parts ammonium nitrate, 9-11 parts nitro- 
{lycciol, 8-10 parts woo<l meal and moisture, 0 5 2.5 parts, A. Akers- 
[)ouglas,J.S.C. 1.1901,23, 1044. 

8 This consists of 94-96 parts ammonium nitrate, 2.5-3. 5 aluminium, 

'harcoal 2 3 parts and moisture 0 0-1 part. A. Akers-Douglas, T. S C. I. 
1901.23,^044. ^ ^ 

9 this consists of nitrocellulose, insoluble, 4(M7, nitrocellulose 
ioliible, 20-23, nitroglycerol 30-40. Paraffin and shellac may be added to 
nodify th!* explosive force, acetone or acetic ether 50-60 parts as solvent to 
100 parts explosive. Curtis and Andre, K. P. 1138.3, 1891. Ambcrite No 
L consists of nitrocellulose, insoluble, 1,3-53, nitrocellulose, soluble .')9-24, 
lariurn and potassium nitrate 11-19, paraffin 6-9, and volatile matter 2-2.5 
Ola.sling ambcrite consists of Amlx;rite No. 2 with woodmeal. Arms and 
Kxplo. 1895, 3,J9l : 4, 35; 1904, 12, 143. Int. Kncy. 7, 375. Ann. Rep. H. M. 
[lisp. Ivxpl. 1876^ 1905. Atlas dynamite, consisting of 18-28 pyroxylin, 44-.55 
iitroglyccr(4, 5-10 pyro-powder, 20-16 nitrostarch, 1 nitromannite and 1 
sodium silicate, was patented by J. Kngels, E. P. 163, 1880; D. R. P. 10232. 
1879; abst. Per. 1880, 13, 1765. 

kO. I) Pcrthclot, Bur. sci iiig. Civ. 1912, 771 ; Zts. .Schiess. Spreng. 1912, 
r, 477, C. A. 1913. 7, 892. Genie Civil. 61, 206; abst. C. A. 1912, 7, ‘2841. 
L:ourtois-vSuffit. Mem. poudres, 1911-1912, 16, 87; abst. J. S C. I. 1912, 31, 
1202. J. Dclpech, Conipt. rend. 1019, 169, 437; abst. C. A. 1919, 13. 3320; 
J. S C. I. 1919, 38, 795-A. L. Dumons, Bull. sci. pharmacolog l9, 680; 
ibst C. A. 1913, 7, 1009. C. Keller, Zts. Schless. Spreng. 1912, 7, 497; abst. 
C. A. 1913, 7, 892. Iv. Lajoanio, F. P. 452154, 1912; abst. J. S. C. I. 1913, 
12, 674; C. A. 1913, 7, 3665; Mon. Sci. 1914, 81, 51. L. Lheure, Mem. 
[jouures, 1909-1910, 15, 1; abst. C. A. 1910, 4, 962. Zts. vSehiess. Spreng. 
1908, 3, 62. 82, 141; abstt Wag. Jahr. 1908, 54, I, 447. Jahr. Chem. 1910, 

426. T. M^rcul, Bull sci. pharmacolog. 19, 27; abst. C. A. 1913, 7, 251. 
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Baelen dyiianiitc/ Bronolilh,* Hracket’s Sportiii),^ I’owtlor,** • 
Borland’s Powder,^ B. X. Powder/ Hlit/lidil,' Ballistilr, '' Boii/i iie 
ammonia Powder,’* CelliiIoidiiu‘,’"C. k Powdei,*' California Mx 
plosive/^ ChilworlhvSmokele'^s vSportinj^ Powder,'" Carho ^^elatine,'* 

M. Patart. Mctn poudres, 15 , a‘k .ihst C *\ lain 4 , 1{ Piiiin.inii, 

Zts Schioss SpreiiK liHd. 5 , 440. 17L’ P Vu-illo. Mmi pondus, 15 , 71, SO, 
abst C A loll). 4 , IIOI,' Id7I Kiij: 86 , .V/O, .jbst C A lOO't. 3 , LMH 

1. Arms and Kxplo 101)1), 8 , IKO * 

2 J. Li'wrn, 1) K P 4280.'}, abst W.n; J.ilu IS.S.S, 34 , llfJ 

d. n. Broncc, I) H P d2S01. ISSI 

4. Consists of soluble nitroliKmn dl Id' , . iiisohibb* iiitKilintiiii Id 7()' , , 
lignin (cliarred) Id 22',. humus ISO!',. sihIuiui nitrate l‘i7(i',. vol.itile 
matter 2 Od' < Arms and i{\plo ISOd, 2 , dl) 

7) Tins jiowder IS similar v.) Scliiilt/e <)i h! C I'tmdei, but eonfuiiiiiig 
dinilrocellulose onlv 1{ P b2S!». IS'J.'), l.V.id, l!M)() I2tli Ami Kep II M, 
Ills]) Kxpl J S C I 1S.KS, 7 , 401 

t) Consists of thorouglilv purifutl iiitn« ellulose and taiinni paitlv 
gelatinized, incorporated with jtotassium and baiium nitiates 

7 This IS said to be a mistuie of magiu Slum p(m<lei ami gmipowdu oi 
^nagiiesium powder and pvrowim II Pillaid, Jahi Clum IW.S, 41 , 2001 

J l{der, Diiigl Poly ISSS, 267 , 1 71, 217, 27*o. .'C’s ,di'<t lahr Cheiii INKS, 

41 , 29IM 

8 Anon , Aims aiul l{\j)lo 1012, 20 , 20, .ibst C A l!fl2,6,'.H{ heiit 
Ib'cr Ztg 1800, Aug 27,Kev d'Artil IS'.IO, 36 , .')7d .\mi Pip II M Iiisp 
Ivxpl 1800,40 Schw, Z Ait 1802, 28 , dl 1, 1 hlaiid’s W T Isii2, 6, 2lid: 
Mitth Sc'CW' 1802.20,28.7 Heeres Ztg ISO.d, 18 , Tfd S< Inv Z Ail ivi;;, 

2 $, ddO Arms and lixplo. 1800, 4 , 71, 180(5, 5 , 4, 1807, 5 , 1 1 ) Jahi Clu in 
1800, 43 , 27Q7, K Hravetta, Zls Schiess Spreng 1012, 7 , d8l. 107., 4'M. 
abst C. A. lOld, 7 , 700, 1008; Wag Jahr 1012. 58 , I. 1.58 I- Delpnli, 

Iv P. 127250, 128550, 1010; abst C A 1010,13, 2140, dOld MaePulHits, 

J S. C. I. 1890, 9 , 476, abst. Wag Jahr. 1800, 36 , 512, Jahi Clum 1800, 

43 , 2705; Chem Tech. Kep. l8i»lX 29 , II. 146 W Mills and W Morgan. 

I*. P. 10025, 1915. A. Nobel, Wag Jahr 1878, 24,467. Iv. P 1171, 1888, 
iad70, 1889; P. P. 185170, 1887, lOOIKII. 1880 Pioc K(»v Soc 1007., 761 , :i8l . 
abst. Jahr. Chem. 1005-1008, 11, 080 Paterno and Traetta Mom a, Zts 
Schies,s. Spreng. 1910,5,145 ('» Spica, K P 12t501d. 1016, .d>st J S C I 

1919, 38 , 51d-A. Munroc-Jewtll jmwder, lilite, and C. 80 powder .ne similai 
to, or identical with ballislite Sporting balhstite consists of nitrf)glvt erol’ 
37. G%, nitrocotton 62 d% Slid volatile matter 0. Anns anrl I'ixpio 1 805, 

3 , 78. 150; 1890, 7 , 104. • 

9. Made of nitrog!>cerol, nitiocellulose, ammonium nitral(s iptro 
benzene and a picrate. 

10. This is an explosive proposed by Turpin and con.sists of nitiocellulose 
dissolved to saturation in ether or ethyl acetate, the evaporated mass beiinj 
employed like celluloid. 

11. fonsists of thoroughly jmrified nitrocellulose. Ann. Kep H. M 
Inspec. Kxpl. 1876-1905. 

12. Consists of a mixture of methyl and eth>I nitrates, nitrolien/ol, 
methyl alcohol, pyroxylin, and nitroglycerol winch has Ixen iiunlied by treat 
ment with ethyl alcohol. California Hxplosivc.s Co , Jv. P. lld26A, 1891. 

13. Consists of purified nitrocellulose, gelatinized, and with or without 
the addition of nitrates other than ammonium nitrate 

14. Consists of 37-30 nitrrKOttoii. 48 51 iwtassiury nitrate, 0 12 woo<l 

meal, charcoal not more than 3, and 2 magnesium carbonate. Arm.s ami 
Kxplo. 1898, 6 , 57. * 
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Cannonite/ Celite,^ Cibalite,^ Coronite,^ Coopal’s Powder,® Drag- ^ 
onit,® Diflamyr,’ Donarite,® Dualin,® Denaby,’® Diaspon,” Explosive 
D,’® DynobeV* Empire Powder, Extra Dynamite,'® Epyrite,'® Em- 

1. Consists of nitrocotton 86.4%, barium nitrate^ 5.7%, vaseline 

2.9%, lampblack 1.3%, potassi^im fcrrocyanide 2.4% and volatile matter 
1.3%. Cannonitc No. I, is said to consist of nitrocotton mixed or impregnated 
with a nitrate or nitrates, either lead nitrate or ammonium nitrate and resin 
with or without the addition of graphite. Cannonite No. 2 consists of nitro- 
cotton mixed or impregnated with resin, with or without graphite. Can- 
nonite No. 3, is said to consist of nitrocotton impregnated with barium nitrate 
with or without the addition of the following: lampblack, paraffin, vaseline, 
resin, stearine, dinitrobenzol, trinitrobenzol provided that the proportion 
of any one of the ingredi^^nts does not exceed 2% by weight. Arms and 
Rxplo. 1895, 3,63; 1898, f, 54. r 

2. Consists of nitroglycerol 56-59, nitrocellulose 2-3.5, potassium 
nitrate, 17-21, wood meal 8-9, ammonium oxalate 11-13, moisture 0 5-1.5. 

A. Akers- Douglas, J. S. C. 1. 1904, 23, 1(^4. 

3. Consists of nitrocellulose steeped in potassium permanganate, and 
afterwards converted into a smokeless powder. Falkenstein and Boehm, 

K. P. 7238, 1893. «• 

4. Consists of nitroglycerol 38-40, nitrocotton 1-1.5, ammonium 
nitrate 20-28, potassium nitrate 3-5, aluminium stearate 11-14, rye-flour 
8-11, woodmeal 2-4, liquid paraffin 2-4, moisture 0.0~2.5. J. S. C. I. 1903, 
22, 710. 

5. Said to consist of nitrocellulose, with or without nitrate or nitrates 
other than ammonium or lead nitrate, hydrocarbons or resin. Indbl. 1887, 
83, 91, 99, 108; abst. Chem. Tech. Rep 1887, 2S, I, 225. 

6. Said to consist of nitroglycerol 34-37, nitrocellulose 2-3, potassium 
nitrate 43-46, woodmeal 11-13.5 and vaseline 6 5. 

7. Said to consist of nitrocellulose mixed or impregnated with a nitrate 
or nitrates other than lead or ammonium nitrate. 

8. Consist of ammonium nitrate 80'/{), trinitrotoluol 12%, starch 4%, 
nitroglycerol 3.8%, and nitrocellulose 02%. Bichel, F. P. 327868, 1902; 
abst. 54on. Sci. 1905, 63, 84; Chem. Zts. 1903, 2, 613, 715. 

9. Consists of nitro^ycerol, wood powder and sodium nitrate. J. 
vShultze, K. P, 2542, 1868. Zts. Oest. Ingen. Ver. 1870, 254; Deut. Indztg. 
1870, 372; Wag. Jahr. 1870, 1$, 219. Berggeist, 1869, No. 55; Berg. u. 

•Huttenm. Ztg, 1869, 271; Wag. Jahr. 1869. 15, 256. 

10. This is said to consist of compressed Sotturite with the addition of 

charcoal. t 

11., Consists of nitroglycerol 47-63, nitrocellulose 0 5-3. sodium nitrate 
22-251, wood cellulose 8-18, sulfur 3-9. J. Anders, E. P. 801, 1881. Diaspon 
gelatine is said to consist of nitroglycerol 92-95, nitrocellulose 0.5-2, alcohol 
0.5-2, with 10-15 parts of a solvent of 6 parts ether to 2 parts alcohol. J. 
Anders, K. P. 800, 1881; F. P. 141345, 1881. 

12. Proposed by Dunn, Inter. Hncy. 1909, 7, 377. Also called Duimite. 

13. Consists of nitroglycerol, nitrocellulose, nitrosubstitution com- 
pounds, ammonium nitrate and dope. Anon., Home office order No. 239; 
abst. J. S. C. 1. 1916, 35, 655; C. A. 1916, 10, 2800. 

14. This consists of a gelatinized nitrocellulose base with the addition 
of a nitrate. 

» 15. Consists of 48.4 nitroglycerol, 1.6 nitrocellulose, 34.5 ammonium 

nitrate, 5 sodium nitrate, 9 rye flour, 1 of soda and 0.5 ochre. Gelatin dyna- 
mite is nitroglycerol 7l, nitrocellulose 6, wood pulp 5 and potassium nitrate 18. 

16. Obmpound containing highly nitrated cellulose. 



CELLULOSE ESTERS 


2971 


erald Powder, ^ E. C. Powders, * Forcite,* Fordit,* Frakturit,‘ Fulgor 
• A, B and C,® Fumelessite,^ Forsrer’s Smokeless Powder,® (leloxit,® 
Glyoxyline,'" Gelatine de guerre,'' ('.elbite,'* Greener’s Powder,'* 
Grisoutite,'* Grennlite,'“ Gas Powder,'® Oligiiite,'^ Gramilite,'* 

1. This is said to contain nitroccllultfee mixed or imprcKiiated with a 
nitrate or nitrates other than lead or anitnoninm nitrate and coloied with 
malachite green. Similar to Cooppal’s I*ow<ler. 

2. Consists of nitrocellulose potassium iiitrate 4..V;, barium 

nitrate 7.5%, camphor 4. 1 , woo<lmeal d H' , . volatile matter 1 . 1 ' Iv C. 
Sporting Powder on analysis gave, nitrocellulose stduble, 21 7tl 27 
nitrocellulose insoluble 25 58 28.35';, cellulose* unconverted 3 15 4 17%, 
barium and potassium nitrates 37 8tl3S82';, matters soluble in lienzol 
O.fr-1.95%1, matters soluble in alcohol 21 5 ddiy,'. and moistuie 0 0 1 87. 
W. Reid and D. Johnson, K Ik 010. 1882 Inst 11 , 85; abst J. ,8 C 1. 
1888, 7 , 401. Arms and Kxplo 1804, 3 , 150, 1805.*4, 20, 18‘)7, 6 , 30 

3. This is said to consist of nitioglycerol 08. nitrocellulose 2. scMlium 
nitrate 76, sulfur 3, wood tar 20, ahd wocmI pulp 1. Korcite manufactured 
by the American Forcite Co, accordiiyj to the formula of J. U*win is com- 
posed of nitroglycerol 70Vf. nitrocellulose 1, dextiin 5, potassium nitrate 15, 

•wood pulp or charcoal 9. Forcite No 1 consists of nitroglya'rol 75' nitro- 
cellulose 7, potassium nitrate 18. J Lewin, F. P. 13!)714, 1880, 1). K P. 
15073; abst. Indbl. 1881, 343; Cliem. Ind 1881, 4 , 358; Cliem. Tech. Hep. 
1881,20,11,135. R. Lewis, Arms and Kxplo 191 1.1$, 02, abst. C A. 1911,1, 
3910. Gelatin forcite consists of nitroglycerol 95' and nitrocellulose 5',, 
Kng. Build. Rev. Nov. 20, 1887, LcGemc Civil Get. 22, 1887. 

4. Consists of nitroglycerol 2-1 5, nitrocellulose 1 , nitrololuene 34 0, 
flour 2, dextrin 2, glycerol 5.5, ammonium nitrate 32, and pota.ssium chloride 
30 parts. ^ 

5. This is said to consist of nitroglycerol 51 5^ 53 5, nitroa*llulose 3 4, 
potassium nitrate 21-25, wood meal 5-7, and ammonium oxalate 14 10. 

6. Fulgor A consists of 100 parts by weight of hemleka-hydronitro- 
cellulose; 2 paraflin, 30 hcxanitroihannite and 0 05 aniline black. Fulgor H 
consists of 100 parts by weight of hendckahydromlrocH llulose and 0.05 iwtas- 
sium ferrocyanide. Fulgor C consists of 80 jiarts by weight of heptahydro* 
nitrocellulose, 20 hexahydronitrocellulusc', 15 imtassium chlorate, 8 ?)arium 
nitrate, 1.50 paraffin and 0.05 potassium ferrocyanide. Arms and luplo 1896, 
4,122. 

7. Arms and Kxplo 1899,7,119. ♦ 

8. A smokeless powder made of incompletely gelatinized nitrocellulose 

by rolling the paste into t hue bands cutting and drying. M. v. Forster, 
D. R. P. 22418, 1882, 8;i095, Iv P. 1074, 1894, V S. P. 5596.38, 1896. Wag. 
Jahr. 1883, 29 , 390; 1886. 32 , 324, 1895, 41 , 4<)0. ' ' 

9. Consists of nitroglycerol 54-64, nitnxellulosc 4 5, potassium 

nitrate 13-22, ammonium oxalate 12-15, red ochre 0 1, wcxid meal (con- 
taining 5-15% moisture) 4 7. • 

10. Consists of nitrated guncotton impregnated with nitroglycerol. 
F. Abel, E. P. 3652, 1867. 

11. Consists of nitroglycerol 86.4, soluble nitrocellulose 9.6, camphor 4. 

12. This is a species of nitropaper with the addition of picric acid. 

13. This is a mixture of nitroceliulo.se, and iiitrobenzol with the addition 
of coloring matter consisting of graphite, lampblack or other suitable material. 

14. Consists of nitroglycerol 42-45%, kicselguhr 11-12, magnesiunw 
sulfate 43-47%. This formula was proposed by Faille. 

16. This consists of purified nitrocottou mixed tir impregnated with 
nitrate or nitrates other than ammonium or lead nitrate with^or without 
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[ludson’s Explosive/ Horn Powder/ Ilornite/ Henrite/ Iiidurite,® 
Kol’s Powder/ Kresylite/ Kynocli Smokeless Powder/ Kinetite/ 

J. Powder /“Johnson’s Powder/ ‘Ivcnite/^ Lithofracteur/’ Liverpool 
Cotton Powder/^ Cellulose dynamite (Nitrocellulose dynamite)/® 

• 

charcoal and paraffin Horae office Ann. Rcpt. 1894, Doc X-309G0. 

1 f). This is a simple modification of Melland’s paper powder. 

17. (icliKnitc consists of nitroKlyccrol 60-Gl, nitrocellulose 4--5, wood 
pulp 7-9, potassium nitrate 27. Sun gelijuiite consists of nitroglycerol 57-59, 
nitrocellulose 2 3, wood meal 8-10, potassium nitrate 25-31. Nobel gelignite 
consists of 54-03 nitroglycerol, 3 5 nitrocotton, 20*34 potassium nitrate, 

0 0 wood meal and 0 5 chalk. Anns and Kxplo. 1897, S, 81; 1898, 6, 57. 
La Societc des Pxplosifs ludustrielles, Iv. P. 20009, 1890; abst. Arms and 
I'xido. 1897, 5 , 81. 

18 Analysis of this ^iroduct gave nirtocotton 40 28, barium nitrate 
45.48, paraffin 7.84, moisture 0.4' 

1. This is a mixture of nitroglycerol with nitrocellulose dissolved in 
acetone and other .solvents. 

2. This consists of guncotton Saturated with nitrolienzol and acetic 

ether. ^ 

3. This was the name given to an experimental smokeless powder com* 
posed of nitrocotton dissolved in acetone or acetic ether. 

4. This is manufactured by Henrite l''xplosives, Ltd , Dartford, Kent, 
England. 

5. Consists of nitrocellulose colloided by means of nitrobenzene. C. 
Munroc. U. S. P. 489084, 1893, Iv. P. 580, 1893; Can P. 44909, 1893; Int. 
Ency. 1909, 7 , 375; Proc. U. S. Nav. Inst. 1890, 22 , 599. Eng. News, 1890, 
36,280. 

0. This is a gelatiui/ed nitrocellulose powder, Insp. C^xpl. Rept. 
1891, 18. 

7. M. Ciua, Gaz. chim ital. 1015, 45 , If, 32; abst. C. A. 1916, 10 , 

1170. 

8. Arms and Explo. 1898, 6 , 174. 

9. Consists of nitrobenzene 10-21, guncotton 0.7;3-1.0, potassium 
chloratv.' or nitrate 75 82 25 and antimony sulfide 0.0-3. T. Petry, 0. 
I'allenstein and H. Lisch, I). R. P. 31780, 1884; E. P. 10980, 1884; abst. 

J. S. C. T. 1885, 4 , 509; 1887, 6 , 2, 12; Berg. Huttenm. Ztg. 1885, 65; Dingl. 
Polv. 1885, 256 , 408; Jahr. Chcm. 1885, 38 , 2102. H. Dulitz, E. P 128,37, 
128;i8, 1885; abst. Wag. Jahr. 1887, 33 , 574; Jahr. Chem. 1885, 38 , 2102, 
Chem. Centr. 1885, 56 , 348. * 

10. This is a .smokeless sporting powdef manufactured in France and 
consistiifg of 83'’J> guncotton and 17% ammonium bicarbonate. 

1 1 . Johnson- Borland powder for military arms consists of nitrocellulose 
50''(' , potu.ssiuin nitrate 40% and torrefied starch or lampblack 10%. John- 
s<iu- Borland powder for sporting arms consists of nitrocellulose 50%, potas- 
sium nitrate 22'T', barium nitrate 259(') and torrefied starch or lampblack 
3%. • 

12. This is a mixture of picric acid and collodion. 

13. This consists of sodium nitrate 65 parts, sulfur 13, and nitrocellulose 
32. Merle, Mon. Sci 1897, 48 , 25; abst. Wag. Jahr. 1897, 43 , 486. Rev. 
univ. 1880, 7 , 21. (4. Bergrath and Burkart, Dent. Ind. Ztg. 1872, No. 45; 
{’oly. Centr. 1870, 36 , 1139, 1448; 1872, 38 , 1482. Mining J. 1879, 39 , 108. 

14. This is a mixture of guncotton and potassium nitrate. Eng. Min- 
ing J. April 16, 1881. *• 

15 Cmisists of nitroglycerol 75^f, and nitrocellulose 25%. J. S. C. I. 
188-1, 3 , 533. 
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^ Mullerite,^ Mataji^itc Gelatine,^ Blasliii^^ Malaj.aiitc,’’ MoU)rile,* 
Melanite,® M. N. Smokeless Powder,® Mackie Powder,^ Maximito,® 
Dynamite Nitro-benzoique,® Nitropylin (Coll(Jtlin)'<» Nitroleiim," 
Normanit/2 ^Normal Powder, Nitrolile,*^ Nitroliiie (Vigorite)’® 

Oarite,*«Orange Powder, ‘U\)tentite,'84'owerite,’''PhoeiiixPowder,’''’ 
Plera,2iPaleine(vStrawI)ynamile),*‘Picrienitro gelatine, 2'IVuposit!‘' 

1. *ikis powder is stated to Ik* thoroujihly 4{elatiiii7.cd iruneottoji, 
Arms and Hxplo. l.SOO, 7, S4. MO 

2. Consists of nitroglycerol and purified nitrolM'n/oI, or cither of them 
thickened by being coifibiiied with iiitr<K'elIulose, washed purified and mixed 
or incorporated with woo<l meal 

d. Consists of nilroevllulose, nitroglvceiol *iid ni(rolK'ii/ol. Matagnile 
gelatine on analysis gave nitro^lyeerol OS' , , mOfK’ellulose and wihkI iiu'al 
1 1 d' r and potassium nitrate 20 0 * 

4 Consists of nitroglyccrol TO',' and guncotton dO' H. Maxim 
Sci 1‘lOS, 28, K2(); abst C. A. lOOilfS, dTo. 

d. Formula proposed by Faille cpiisists of nitrocellulose 13% 17', and 
nitroglyccrol 8,3%, -K7';. Pharm Centrahl ISOO, 41, (id 
• 0 Idns is an American smokeless powder coiisisling of guncoKon 

gelatinized in acetic ether. 

7. This is a mixture of iiitKK'ellulose and barium intiatc' Kev. 
d’Artil 1877, 9, 298, 37.'’) 

8 This IS a mixture of nitrocellulose, nitioglyceiol and caslui od 
gelatinized by acetone. 

9. Contains nitroglycerol 15 45, mtiocelhilose 1 d, nilroben/ol 5 10 
and ammonium nitrate .50 73. This was patented by Vending in 1882 

10. Apnareiitly synonymous with Volkmans wawKl powder containing 
nitrocellulosP. Chem. I'cch. Kep 1870, 15, I, 389, Dent. Ind/fg 1870, 78, 
Wag Jahr 1870, 22, 479 

11 This powder contains pyroxylin, s,'iwdust. potassium nitrate ancl 
chlorate and nitrolcum C lA-lAcy, ll. S. P 184702, 1870 

12. Contains nitroglycerol d2..5-d4 5, nitrix’ellulose 1 2, potassium 
nitrate 42 40 5, wood meal 7-9, ammonium oxalate 10-12, charcoal J 2 

Id. This powder is compo.scd of nitrocellulose, gelatinized by a snitable 
process and a small amount of calcium carbonate Arms and lixpio 189.5, 3, 
135, 180, 1890, 4, 201 , 1.890, 5, 9, 1899, 791. 

14. Con.sists of nitroglycerol 94 99, nitroe'ellulosc 1 0, ammoniumf 
sodium or potassium nitn^e .50 1.50. C Lamm,!; P M.320, 189(5 

15 F. Bjorkman, F. P 24.59, 1.S7.5. 

10 This powder contains nitroglycerol, nitrcx’dlnlosi*, dinitroben/ol, and 
barium or potassium nitrate. ' ' 

17 This powder received its name from Orange Mills, N Y., established 
by Faflin and IFind in 1808. Orange Lightning Powder is a sporting powder 
analogous to F. C. Powder. • 

18. Consists of a nitrated guncotton. Proc. U. S. Nav. Inst. U, 87, 
Fng. Min. J., Sept. 15, 1883; J. S C. 1. 188.3, 2, 310. 

19. Consists of nitroglycerol, nitroadlulosc, calcium picratc and mineral 
jelly. Powerite Fxplosive Co., New Zeal P. 16838, 1915. 

20. Contains nitroglycerol 28-31, nitrocellulose 0.0-1, iiotassium nitrate 
30-34, wood meal .33-37 and moisture 2-6. A. Akers- Douglas J. S C. I. 
1904, 23, 1044. 

21. This is the name given to rifle guncotton, 

22. This is a mixture of nitroglyccrol and nitrbccllulosc made from 
straw. J. Lanfrcy and J Kenard, D H. P. 1211.5, 1880, K, P. PM789, 1878; 
Addn. Dec. 18, 1878, Ital. P. Aug 17, 1878, Port. P. June 11, 1879; Belg. P. 
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^ Plastomenite,^ Petralithe,* Pigon’s Smokeless Sporting Powder,* 
Pyrocollodion,^ Rooslyn Smokeless Powder No. 1,* Rifleite,* Rip- 
pite,^ Russelite,* R®ttweil,* S. Powder,^® “Extra,” “Express,” and 
“Patent” dynamite," Samsonite," Syndite," Sengite," Spandau 
Powder, Saxonit," Schwab«Powder," S. T. Dynanfite," Studer 
Powder," Steelite,^^ Solenite," Sierch Powder," New Schultze Pow- 

49853; Swed. P. Aug. 2p, 1880; Aust. P. 5524. Bruneau, Mem. poudr. salp. 

4 , 205. 

23. A mixture of nitroglycerol with 10% picric acid, gelatinized with 

soluble nitrocellulose. *• 

24. Anon., Zts. ,Schicss. Spreng. 1914, 9, 96; abst. C. A. 1914, 8, 1872. 

1. Consists of nitroceYulose 687o, trinitrotoluene 13%, dinitrotoluene 
6%, barium nitrate 13%. H. Guetler, D. R. P. 56946, 94292; abst. Wag. 
Jahr. 1891, 37 , 1176. Bay^. Ind. Gewbl. iSlll, 23 , 497. Home Office Ann. 

, Kept. 1895, 73; Doc. No. X45077. 

2. J. Lewin, E. P. 2149, 1880. See»R. Sjoberg, D. R P. 14830, 14836; 

E. P. 448, 1887; abst. Wag. Jahr. 1889, 35 , 478. 

3. This powder consists of nitrdcotton, with or without barium nitrate 
and dried starch. Pigon’s Military smokeless powder consists of thoroughly ^ 
purified guncotton suitably gelatinized. 

4. Arms and Explo. 1897, 5 , 53; 1898, 6, 61. 

5. This is a nitrocotton mixed with barium or potassium nitrate, or 
neutral paraffin or vaseline or starch. A Hargreaves, E. P. 24235, 1894; 
abst. Arms and Explo. 1895, 4, 47. 

6. This consists of nitroli^in or nitrocotton, a nitrate other than 

ammonium or lead, and with or without the addition of dinitrobenzol, dinitro- 
toluol and graphite. Arms and Explo. 1895, 3 , 182; 1897, 5 , 56; 1900, 8 , 
21, 29, 50, 69, 82. « 

7. Consists of nitroglycerol 59.5-62.25, nitrocellulose 3.54.5; potassium 
nitrate 18-20, wood meal 3.5-5.5; castor oil 0.5-1. 5 and ammonium oxalate 
9-11. Super Rippite consists of nitroglycetol 53.51, nitrocellulose 4.2, iwtas- 
siura nitrate 13.^15.5, borax 15.5-17.5, potassium chloride 9.7 and moisture 
8.5. 

8. * This is composed of nitroglycerol 49-42, nitrocellulose 1.75-2.75; 
potassium nitrate 24-26, wood meal 3-5, ammonium oxalate 22-24, and 
calcium carbonate 0.5. 

V 9. Arms and Explo. 1901, 9 , 48. 

10. This is a smokeless sporting powder raajiufactured in France and 
consisting of guncotton and barium and potassium nitrates. 

11. C. Herlin, Zts. Schiess. Spreng. 191^, 9 , 389; abst. C. A. 1915, 9 , 
1116.« * 

12. Consists of nitroglycerol 57-60, nitrocellulose 3-4, potassium nitrate 
17-19, wood meal 5-7, ammonium oxalate 12.5-14.5 and 9-1.5 moisture. 
J»S. C. 1. 1909, 28 , 915. 

13., Consists of nitroglycerol 10-12, nitrocellulose 0. 1-0.3, glycol 2^5, 
starch *2-6, ammonium nitrate 45-49, sodium nitrate 7-9, sodium chloride 
26-28 and moisture 0-2. 

14. T. Udal, S. African J. Ind. 1918, 1 , 988 ; abst. C. A. 1918, 32 , 2442. 

15. This is a German camphor containing powder digested with ether. 

16. Consists of nitroglycerol 42.5-62, nitrocellulose 5-25, potassium 
^;iitrate 16-27.5, wood meal 3.6-8, kreide 0.6, ammonium oxalate 9-27. 

17. This is ad Austro-Hungarian product invented by Schwab, and 
consists of nitrocellulose. 

18. Tills is identical with E. C. Dynamite. 

19. This powder is for use in small ball rifles and is probably composed 
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der, “New E. C. (Improved),”' Stowte,* Tonite,* Trauzm* 
Dynamite,^ vSaint Marc Powder," Tubeite,® Titaii Powder,^ H. 
Dautriche,® Troisdorf,'' Vigorite,'” Velodite," Xyloglodine,'* Wals- 
rode Powder,*’ Wellorech’s Powder,*’ Wass Powder,*" Warren’s 
Powder,*" \^etteren Powder,*^ Moiigcliite,*’* Moiiarkite,'*’* Pennon 
of nitrocellulose, 

20. This product consists of nitrated mixture of resin and slareli meal 

together with potassium chlorate and from powdered aluminium 

h:. vStcele, U. S. P. 762447, lOW, 700687, 1005; 002610, 1008. K P 14676, 
1901; 11000, lOfM; 4114, lOOtl; 1). R. P 224\!i:i; K. P 3;i67,S.l. 100.1, uhsr 
J. S. C. I. loot, 23, :m, 728, 1007, 2S, 280, lOtXS, 27, 1178, C \ lOOO, 3, 

717; Wag Jahr. 1910, 56, I, 490 Mem poiidr. snip. 15, 175 

21. This powder consists of nitroglyiTrftl, mineral jellv. and iiitro 

cellulose. ^ ^ 

22. This is an Austrian smokeless jiowder similar to Stliwab jiowder, 

Schwab powder is a smokeless powder consisting of inire nitriK'dliilose and • 
coated with graphite. • 

1. Consists of nitro tar. pyroxy||n, barium and potassium mtiatcs and 
sulfur livery Saturday, 1860, 5.38 R ('irilBth, K P. 11808, 1.884 li 
vSchulUe, li P 15129, 1885; abst. J. S C I 18.86, 5, 679, 1888, 7, 101. Ital 
P.31611, 1892. 

2. 'Phis consists of lutroglycerol .58 61, mtrot'ellulose 4 5 .5, potassium 
nitrate 18-20, wood meal 6 7, ammonium oxalate 11-15. 

3. This consists of guncotton 50 .52. barium nitrate 40 47 'Poiiite 

No. 2 consists of guncotton .50-52, barium nitrate 40 47 and charcoal. 
Tonite No 3 consists of guncotton 18 20, barium nitrate 67 70, dmitrolHm/ol 
11-31 and moisture 0 5-Pf J Huelter. I.) R. P 3867, 1878, abst. Dingl 
Poly. 1879, 232, 188, Ind Ztg 1.879, 121, Her 1879, 12, 208; Clieni Ind. 
1879, 2, 50! Chcni. Ceiitr 1870, 50, 448; Cliem Ztg 1879, 3, 90; Herg. u. 
Huttenra. Ztg. 1879, 175; Wag Jahr 1879, 25, 423 Kcl. ling. IB, fiOl, IB, 
321; Min. Sci. Press. Aug. 27, 1881, Abbot, ling. Min. J, 37, 26, absl Wug. 
Jahr. 1884, 30, 381. • 

4. Consists of nitroglyeerol 75, nitrocellulose 25 and ehaicoal 2 

5. It is said this is a guncotton powder and to have been yiade in 
imitation of the French Vieille jwwder 

6. Arras and Explo. 189(i, 5, 4 

7. This is a nitrated vegetable filK-r, mannitc, with eilhei amyliii or 


8 H. Dautriche, Itfem iwudres saliK-t 1011 1912, 16, 212, 2)4, 224; 
abst. J. S. C. I. 1912, 31, 1202 

9. This is said to consiU of gelatinized nitrocellulose with or without 
the addition of nitrate.s. 

10. 0. Nordcnfeldt, K. P 2450, 1875. 

11. Arras and Kxplo. 1004, 12, 1, 25. 

12. This consists of nitrated starch or glyarol T. vS P. 00060, 1870. 
13, . This powder is .said to consist of thoroughly purified nitrocellulose 

mixed with calcium carbonate and suitably gelatinized 


14, This is a pure nitrocellulose powder. . ^ . 

15. Consists of nitrocellulose partially gelatinized and mixed with 


dimanganic trioxide (MniO,). • 

16. This consists of 1 part nitrocellulose to 10 parts nitroglyeerol. 

17. This powder is composed to nitrocellulose and barium nitrate dis- 


solved in amyl acetate. 

18. Consists of ammonium nitrate 64, alkaline ilitratc 3, nitrocellulose 

1, wood charcoal 1, alkaline chloride 17, trinitroxylcne 14. « 

19. This consists of nitroglyeerol 11-13, nitrocotton 0.6, ammonium 
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Powder,^ French Smokeless Sporting Powders,^ Sebastin,’ Hay- 
and Neonal.'^ 

The details of .the above individual products will be found in 
Volume Seven of this series. 

Those interested in the detailed methods of powder manu- 
facture, graining, solvent extraction, drying, etc., will find in- 
formation in the pipccsses of F. Abel and E. Brown,® A. Aesch- 
bach,7 H. Auchu,® W. Baker,® Becker,'® G. Beneke," C. Bichel,'® 
E. Blyth,'® J. Carter,'® Centralstelle fiir Wisscnschaftlichtech- 

nitratc 48-61, sodium iiitrike 6.5-8.5, sodium chloride 23-26, starch 3-5, 
mineral je’ly 1. 5-2.6, moisUirc 0-2. Chem. ^'rade J., March 14, 1914; abst. 
J. S. C. I. 1914, 33, 334. ’ 

1. Consists of nitroKlyccrol 11-13, nitrocellulose 0 5-0 2, ammonium 
nitrate 54-57, starch 8.5-10.5, sodium chloride 10-18, glycerol 3-5, moisture 
0 - 2 . 

2. J. Powder consists of nitrocellulose 83^{ ammonium bichromate 
14% and potassium bichromate 3^'f,. T. Powder is a gelatinized flake powder 
manufactured from nitrocellulose of the highest degree of nitration. M 
Powder consists of 71 barium nitrate, nitrocellulose 20, potassium nitrate 5, 
camphor 3, gelose 1. vS. Powder consists of nitrocellulose 05, barium nitrate 
29, potassium nitrate 30. 

3. This is an explosive of 50 parts nitroglycerol, 10 parts nitrocellulose, 
15 parts coal powder, 10 parts potassium nitrate, 3 parts sodium bicarbonate, 
10 parts lead peroxide and 2 parts parafTin. Rev. Chim. Ind 1892, 3, 119 

4. Consists of nitroglycerol 2.5-27, nitrocotton 0 5-15, wood meal 
12-14, potassium nitrate 19-21, barium nitrate 19-21, mineral jelly 6-8, 
ammonium oxalate 10-12, and moisture 0,5-2 5. Explosives in Coal Mine 
Order of March 31, 1913; Coal mines Act. Statutory Rules and orders 
1913, No. 359; abst. J. S. C. I. 1913, 32, 55.. 

5. This is said to consist of nitroglycerol 20-22, nitrocotton 0 iV 1 5, 
trinitrotoluene and dinitrotoluene 0. 0-0.4, wood meal 14-16, potassium 
jierchloratc 36-38, ammonium oxalate 24-20, and moisture 0-2 parts. Ex- 
plosives in Coal Mines Order of March 31, 1913; Coal Mines Act. .Statutory 
Rules and Orders 191.3, 359; abst. J. S. C. I. 1913, 32, 551. Tremomte SI I 
h 33.0 dinitroglycerol, 1.0 collodion cotton, 12.0 pea flour, 2.5 trinitrotoluol. 
25.0 sodium chloride and 26,5 ammonium nitrate Salite, an explosive of 
11.77 nitroglycerol, 0..54 collodion cotton, .5^1,63 ammonium nitrate, 8 46 
dinitrotoluol, 23.08 sodium chloride and 2.52 Uextrin. 

6. H. P.3115. 1868. 

7. K. P. Appl. 7022, 1918; abst. J. S. C. I. 1919, 38, 2.3C-A. 

8. U. S. P. 881365; abst. J. S. C. I. 1908, 27, 421 ; Zts. Schicss. Spreng. 
\m, 3, 275. U. vS. P. 881366. 881367. 881,368; abst. Zts. Schicss. Spreng. 
1908, a, 275. U. S. P. 902464, 902405; ab.st. J. S. C. I. 1908, 27, U78. V. 
S. P. 902850. K. P. 4128, 1908. India P. Appl. 130, 1008. See also Sprengst 
WafTen u. Munition, 1910, 5, No. 8. 

9. E. P. 15605, 1912. 

10. Art. Monatshefte; abst. Zts. Schiess. Spreng. 1911, 6, 114. 

1 1. E. P. 1888, 1900; abst. J. S. C. I. 1901, 20, 279. 

<. 12. K. P. 17194, 1910: abst. C. A. 1911, 5, 2952; J. S. C. I. 1910, 29, 

1412; Zts. vSehiess. vSpreng. 1911, S, 133. 

13. E. P. 135813. 1919; abst. J. S. C. 1. 1920, 39, 84-A. 

14. U. S. P. 902840. 1908. 
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nische Untersuchungen, G. ni. b. II., ‘ H. Chapman,* I). Chiara- 
viglio and Bombrini Parodi Delfmo,’ C. Clae.ssc*n,* Iv. Clark, 
G. Clark, • A. Q)chrane,* W. Dalton,* A. Darvas,® J. Delpech,*" 
Deutsche Sprengstoff Akt.-Ges.,*' C. Dobbs, and R. Pitman,'* 
du Pont de Nemours Powder Co.,'* C. Duttcnhofer,'* Klectric 
and Ordnance Accessories Co. and R. Hall,'* IvxplosivstofT-Werke 
Spiralit Ges.'* A. Favier,'* J. France,'* K. Fuchs,'® E- Gathmann,*" 
C. Grau,*' J. Graydon,** G. Greiss,** 11. (bittler,*' 0. Guttmann,** 

1. 1). R. P. 2500:i7,al)st C. A 11 U 2 . 6, r.2r>; Chcm ZtR Rep m2, 
S(, 494; Wag. Jalir 14<12. S8, I. 42S, Zls aiig Cluni 1912, 2S, 1K79, Zts 
Schiess. Spreng. 1912, 7, 454 

2. \l P. 1115, 1889. ubst J S C I. 18H9 8, 190. 1890, S, M) 

3. K. P. 120087, 1917. abst J vS C I 1919. 38, 514 A 

4. K. P. 3110. 1911, ab.t C. A. 1912, S,«1992, J S C. 1 1912, II, 

3a3 V. P. 420437. 191 1 . abst J. S. C. I 1911. 30, 984 

5. li. P. .567. 1882; abst J. S. C I. 1882, 1, 70 

0. K. P. 1210. 1808 

7. K. P. 5898, 188;i • 

8. E. P. 1084.50, 1910; abst. J. S. C 1. 1917, 36, 1087. 

9. E. P. 13877, 1901 : abst. J. S C. I. HK)2. 21, 904 

10. U, S P. 1316.360, 1919. abst C. A. 1919, 11, 3013. 

11. E. P. 24960, 1911; abst C. A. 1913. 7, 1612, J. S. C 1. 191,1. 32, 

82; Zts. Schicss. Sprung. 1913, 8, 257 , , uuui m 

12. Iv. P. 1.3860, 1900; F. P. 307.548, 1906. abst J S. t . I 1900, 28, 

1 174 

is II S P. MflOflil <' S P. 7;t:t7^;ubs( J A C. S 11|W 2^ 

U. S. P. 733742; abst J. A C. S l!MM. 2SR, H2 I S l> (WWIS. /Ill 111, 
733742; abat. J. A, C. S IIIOI. MR, 82 T S P. 827(174, 8.«blM, alM 
C. A. 1907, 1, 488, .AIM; Mon. Sci. KM)7, 67, 7.2, ^s ,'.1^' 

2, 117. U a P WI007, abst J S C I. 1181, . M, .'>99 1 8 1 

abst. i. S. C I. 1909, M, 810. 1'. S P 929815; abst J S. C 1 1909, 28, 

1007.’^ U S. P. 944,500, abst. A. 1910. 4, .5,30 1’. S F > iV 

C A 1910 4 .530 U S P. 99.33.53, abst C. A 1911, 5, I*. >S. 1 . 

HX)y2 abstC A. 191b5,3911. V. S P 1017280 U. S P. ^00138; 
abst. C.’a. 1914, 8 , 3238, J S. C. I. 1914, 33, 1M.3 II. S P . 13(K143, abst. 
C A 1919 13, 2282. E. P 7712. 1903, abst J S. C. I. 190.1, 22, 8^2, Mon. 
Sci, i905, 68: Chem. Zt* IlKH. M, 7.W K P. /,• 5' 

C I 1903 21 822. E. P. 10809, 11K)6; abst. J S C I. 1907, 26, 107. i R. 
24m 1914 F. P. 33im 331007. 307945 D R. P. 189009; al)8t. Wag. 
Jahr. 1907, 53, 1, 426; Zts. St4iitss. Spreng 1907, 1 411 

14. E. P. 8776, 1902; abst J. S. C. 1. 1902, 21, 92/. 

15. E. P. 11369, 1907. 

16. E. P. 8250, 1808; abst. Arms & Hxplo 18W, 7,^- 

17. E.K2139. 1885;abst J.S.C.I 

abst. J.^S. C. I. 1888, 7^, 416. 470 E. P. 2089.5, \m\, abst J S. C. I. hXMl, 
P* 3560M. 1887; Iv. P- 5364, 1890, abst. J. S. C. I. 1890, 8, 
R. P. 311294, abst. J. S. C. I. 1919, », 531A; Chetn. Zx^ntr. 
****20 *’ e!’ R *18920, 18923, 1900; abst. Arms & Explo. 1901. *, 13; J. .8. 

*2i*^*ZK’^'iS Spreng. 1908, J, .321, 382; abs^. Wag. Jalir. I9()«, M, 
I, 451. 
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D. Hickie and G. Bciitner/ Bortuna-Werke A. Hirth,^ H. Hoff- 
^ mann/^ B. Hotchkiss,^ G. Jones, A. Keller,^ King’s Norton Metal 
Co. Ltd., T. Bayliss, H. vSmitli and H. Brownsdon,^ A. Cocking 
and Kynoeli, Ltd.^*^ Laflin & Rand Powder Co.,'-' P. Landrin,^® 
J. Longfid^c,'* A. I.uck and C. Nichols, vS. Mackic,^^ M. Mallet,*^ 

H. Maxim,’*' A. Micciollo,"’ L. Moranc,’^ A. Musker,*^ A. Nobel,^’’ 

22 Iv P 471)5, 47')(), 4797, 181)4 

2.4 I) R P 1.7(1141 ;at)st. Wag Jahr 11)04, 50 , 1, .40.4, dim. Ztg. 1904, 
28,11.78 

24. I* P 1208.7, 1891 

2.7 DiiiKl I'oly 1889, 273 , 00, 1.890, 275 , 1 14 Proc Inst Civ. Kng. 
1900 1901, 143 , Part 1 

1 Iv P 12081, 1894, al.st .\rnis ik pAplo 189.7, 3 , 178, J. S C. I. 
1894, 13 , 782, 189.7, 14 , .740, L90 

2 1-: P.2.7.4.79, 1911, ahst C A 1914, 7,^012, J S C 1 1912,31,1204. 

F P 4.48081, ahst I vS C 1 1912. 31,00.4. C Hirth, U S P 11808.70, 1910. 

4. V S P. 02077.7, 1.899, ahst Chm ZtR 1899,23,270 

1 !•: P 1.7.72. 1.80.7 

5 U S P 809.407, 1907, .8.821 14. 190.8 

0 Zts Soliu'ss Spu'iiK 191.7,10,91 

7 \i P 2.80.74, I900.al)s( C A 1908, 2 , 4.8;i, J S C I 1907, 2 $, 1 104, 

8 I-: P 2290.7, 1901, ahst I S C I 1902,21, 1112 U P 4.70, 1904; 

ahst I S C I 190.4, 22 , 1.400 !• 1' 12.892, 190.7, ahst J. S. C I 1900, 
25 , .447; Zts Schiess SprciiK 1900,1, 181 Iv P 28177, 1911, ahst C A 
1914.7, 197.7, I S C I 1914.32, 111 

9 !•: P 1.47.7.8, 1902. .ihst J vS C I 1902.21,11.7.7 

10 P 1.40094, 191.8, .ihst. J S C 1 1919, 38 , 742-A 

11 F 1» .80!)4. l.S.8.7,ahst J S C I 1,8.85, 4 , .714. .7.7.8 

12 Iv. P 241.40, 1.897, ahst Anns .S.' Ivxplo 1,8'.)8, S, 227„Mon. Sci. 

I. 899.54, 1.72, dim 7A^ 1.899.23,204 Iv P 17877, 1907, ahst J. S CM. 
1908, 27, 92.4, Zts Solncss Sprong 1908,3,1.40. 

1.4 Iv P 44.7, I.S7.4, 

11 Iv P .4.879, 1911, ahst C A 1912, C, 291; J S C I 1911,30,1080. 

15 r S P 171.701, ahst J A C S 1892,14, 140 V S P .7.48018, 

7.7;i994, 9.8.8798, ahst C A. 1911, 5, 2179 Iv. P. 2028, 1887, ahst J. S. 

C I 18,87, G, 240, 1.8.88, 7 , .70 Iv P 19.71, 1890, ahst J vS C. I 1891,10, 

101. Iv. P 5209; ahst J S C I. 1.890, 9, 4:1.8, 1.891, 10, 292, 484 K. P. 

17994. 1,894, ah.st J S C I 1.895, 14 , 788, 820, 1010 Iv. P. 8.709, 1895; 
al^st. Arms .4: Iv\plo 1.89.7, 3, 21 1, J S C I. 1.895, 14 , 820, 1.897, 16, 498. 
Mon Sci 1890, 48 , ,87 Iv P 1 121)9, 1.895. ahst \rms Ivxplo 189,7,3, 
21.7; J. S. C 1. 1.897, 16 , 498 Iv. P 10.801, l.8|L7, ahst J vS. C. I. 189.7, 14 , 
.840, 1008, 1.890, 15 , 51. 1.897. 16, 49.8 K p’ 10802, 189.7; ahst. Arms & 
Ivxplo 1.89'7. 5 , 181. I S C I. 1.895, 14 , .84:1 . 1.890, 15 , 942, 1897, 16, 101, 
49.8. Iv. P 717.8, 1.897, ahst J S C I 1897.16,498. 189.8, 17 , :175 E P. 
1,7499, 1.897; ahst Anns N- Ivxplo 1.897, 6 , 14, J S. C I 1897, 16, 0.70, 710, 

700 Iv P .440.8, 1.898. ahst J S C I 1.898, 17 , 190 Iv P 4.729. 1900; 

ahst Anns & Ivxplo 1900, 8,177. J S C I 1900, 1$, 290, ,880. K P.' 14620, 

1901, ahst .\rms.S.' Ivxiilo 1901, S, 184, J S C I 1901,20,1141 Iv. P 9480, 

1902, ahst Anns v4: KxpIo 19(XJ, 11 , .80, J S C. I 1904. 22 , 511. K. P. 

9481. 1902: ahst Anns & Kxplo. UXKL 11 , 05, J. S C. I 190:1, 22 , 441. E. 

P 28.470, 1901; ahst J S C I 1907,24,4.77 

10 F P. 4.8.7442, 1907, ahst. C A 1909, 3, 1802 

17 E P 24.701. 1.899, ahst Arms 8: Explo. 1900, 8 , .7-1; J vS C. I. 

1900, 19, 200, .47.7 

18 E. P 108. 190.V 
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Nitrocellulose in Cartridge Manufacture. In the manufac- 
ture of blasting and mining cartridges, ordnance projectiles, 
torpedoes, nitroco^ton has been used to a comparatively limited 
extent. ' This art in its development and perfection, is indicated 
in the ideas and inventions pf P. Boca/ A. Nobel,® fc. Claessen,® 
C. Curtis, D. Metcalfe and A. Pearcy,^ L. de Froideville,® W. 
Fuller,® C. Galand,[ H. Garett and G. Holcroft,® F. Glaser,® T. 
Henderson,^® D. Hickie and F. Beiitner," J. Lemoine,^® H. Luttke,** 
J. Macintosh/^ H. Maxim,*® H. Maxim and R. 85^100,*® Patent 
Oxonite Co. and R. Punshon,*^ Patterson,*® E. Pachtmann,*® E. 
Potter and J. Pomeroy,®^ F. Prince,®* E. Prentice,®® E. Reuss,®® J. 
Revy,®^ J. Rigby,®® T? Shaffner,®® vSoc. Anon, des Explosifs de 

29. E. P. Appl. 21047, 1919; ubst. J,S. C I 1919, 38, 701-A. 

;i0. K. p. 12r);30, 1901 ; abst. Arms & Kxplo. 1901, 9, 130. India P. Appl, 
473, 19a3. 

1. U. P. 5722, 188.3, 

2. E. P. 12307, 1889. See also K. P. 1988, 1889. 

3. E. P. 12.346, 16456, 1913; abst. J. S. C. I. 1914, 33, 845. F. P. 
459979, and addition 17491, 1913, abst. C. A. 1914, 8 , 3238; J. S. C. I. 1914, 
33, 44, 845; Chem. Ztg. Rep. 1914, 38, 446. D. R. P. 289446; abst. C. A. 
1916, 10, 2800; Chem. Zentr. 1916, 87, I, 240; Chem. Ztg. Rep. 1916, 40, 
79; Wag. Jahr. 1916, 02, I, 2,53. D. R. P. 288655; abst. Chem. Ztg. Rep. 
1915, 39, 497; Wag. Jahr. 1916, 02, 1, 2,5,3 

4. E. P. 6756, 12404, 1898; ab.st. J. S. C. I 1899, 18, 400, 706. 

5. E. P. 127,5, 1874. 

6 . U. vS. P. 38687,5, 1888. 

7. P. 269.5, 1866. 

8 . p:. P. 2923, 1867. . 

9. Iv. P. 17167, 1887; 2078, 1.3442, 1889; 2310.5, 1892; abst. J. S. C. I. 
1889, 8, 166, 1032; 1890, 9, 215; 1892, 11, 1056; 1893, 12, 10.57. F. P. 18.5051, 
1887; atst. Mon. vSci. 1888, 32, 756. 

10. E. P. 1255, 18.59. 

11. E. P. 12649, 1894; ubst. J. S. C. I. 1894, 13, 782; 1895, 14, 540. 
E. P. 6105. 1895. D. R. P. 88301; abst. Wag. Jahr. 1896, 42, 422; Zts. ang. 
Cniem. 1896. 9, 732. vSee also F. Hurd. E. P. 3474, 1880. 

12 E P 432 1862 ^ 

13 '. E. P’. 768', 1903 ’; abst. J. S. C. I. 1903)'22, 380. 

14. E. P. 2759. 1869; 1295, 1860; 3325, 1866. 

15. E. P. 17994, 1894; abst. J. S. C. I. 1894, 13, 1010; 1895, W, 788, 
820. E. P. 11299, 1895; abst. J. S. C. I. 1897, 10, 498. 

16. E. P. 4780 1893. See also H. Maxim, E. P. 28376, 1904; abst. J. 
S. C. I. 1905, 24, 457. 

17. . E. P. 15694, 1885; ab.st. J. vS. C. I. 1885, 4, 746; 1886, 5, 46. 

18. Glasgow Phil. vSoc., March 28, 1870; abst. Chem. News, Amer. Re- 
print, 1870, 0, 326. 

19. Iv. P. 17020, 1889. 

20. E. P. 679, 1862. 

21. E. P. 173, 1855. 

22. E. P, 3127. 1867. 

23. E. P. 4926, 1878. 

24. E. P. 2720, 1863; 1300, 1865. 

26. E. I. 7011. 1886; abst. J. S. C. I. 1886, 5, 398; 1887, 0, 314. 

26. U. S. P. 93757. 1869. 
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^ Clemont Muller & Co.,* Stork & Co.,* H. Thoni,* A. Tronclion,^^ 
E. Turpin,*^ Westfalisch-Anhaltische Sprcnyjsloff Act.-CWs.,* 1.* 
Wohler,* J. Burridge,* and E. Bergerat.® 

For coating cartridges, tlic methods of M. Tweccfie,*’’ G. 
Quick,** and ft. Punshon** may be coysulted. 

In the preparation of powder bags and powder cases, car- 
tridge cases, and envelopes for ordnana'c barges, nilrocellul(»se 
has been used considerably. Details of this branch are to l)e 
found in the methods of F. Timmel,'* 0. Thiele,'* 1'. Knipp,'*' b. 
Bruen,** E- Bouchaud-Praceiq,'* F. Bolton,”' Albrecht,'* J. Bake- 
well,*® and A. Barrallon.*’ 

The fonnation of detonators, ignitum and blasting fuses. 


primers, percussion caps and piatch cords is a field of iia*fulness 
in which guncotton has largely gitered. Details of the various 
♦ methods of application along these lines are to lx* found in the 
ideas and processes of A. Zeniander,** Winchester Reixating Arms 
Co.,*^ J. Watson,** M. Wagner,*'' I. Tice,*" vS. Taylor,** M. Swo|)e,** 


1. Belg. P. 243928, 1912 

2 F. P. 97175, 1872 

3 K. P. 1.5084, 1893 

4 K. P. 10(r2, 1807 

5, K P. 1401, 1882. abst J S C 1 188.4, J, !•. P. 1.5089. 188,5; 
abst J. S C. I. 188.5. 4, 702, 1880. 5, 40, 079 

0 K P. 222.5, 1898; abst J. S C I 1808, 17, 488; I). R P 108708; 
abst. Chom Centr. 10(K). 71, 1. 11.5; W.ig Jahr 19(K), 44, I. 4(«. Zts ang. 


Chein 1900,13,3.30 ♦ 

7. K. P. 2100.5, 19(H). 

8. Iv. P. 3700, 1877. 

9. K. P. 7324. 18(t2 • 

10. K. P. 24275. 1897 

11. E. P. 5508. 1880, 17.500, 1887. 

12 K. P. 2242, 1880; abst. J. A, C. S 1881, 3, 178; Chem. Ind. 1882, i 
123; Wag. Jahr. 1881,27^.330 _ 

13, E. P. 2592, 190:4. ab^ J S C I loai, 22, .572. 

14. E. P. 13823, 1894. 

1.5. E. P. 610.3, 1902; abst. Arms & Explo. 1903, 11, 17 • 

16. E. P. 1210, 1867; 1274.3, 1887. 

17. F. P. 413821. 445770, abst C. A. 1913, 7, 1976; J. S. C. I, 1912, 

*31, 1203; Chem. Ztg. Rep. 1913, 37, 114. ♦ 

18. *E. P.6561. 188.5. . 

19. E. P. 130410, 1^19, abst. J. S. C. I. 1919, 31, 010-A. 

20. E. P. 27290, 1896. 

21. E. P.14861,1902. I) R. P. 146,5.38; al>st. Wag. Jahr. 1904, 8#, 11,511. 

22. E, P. 14320, 1896, abst. Arms & Explo. 1897, S, 185; J. S. C. I. 
1896, 3S, 576; 1897, 18, 582. (KM. 

23. E. P. 15410, 1910. • 

24. K. P. 25a58, 1894; abst. J. S. C. I. 1895. 14, m, 1008, 1896, U, 51. 
26 E. P. 7711, 1896. %Sec also E. Reuss, E. P. 4^, 1878, 

26! U. S. P. 38994, 1863. • . 

27. E. P. 11994, W7. 
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,F. T. Schiilhof and Qiirin,* 0. von vSchroetter,’’ W. Reid 

and E. Earle, ^ vS. Mackie, C. Faure and (V Trench,^ J. Loader,® 
R. Linke,^ W. Leonard,’’ F. Knipp,^ King’s Norton Metal Co., 
H. Smith and H. Brownsdon,”’ W. Hudson,’’ Wcst^alisch-Anhal- 
tische Sprengstoff Act.-Gcs./“ J. Hubner,”’ F. Hale and G. Bell,’^ 
G. Elia,”* ExplosivstolT-Werke Spiralit Ges. and M. Thom,’® E. 
Dumas,'^ W. Cropquist and C. Lundholm,'® Courvoisier,’^ J. 
Chandor,*’” W. Buell, P. Brighenti,** (L Boiisfield,*’® and J. Bick- 
ford and Bickford, vSmith & Co.“^ ' 

The patented procej^ses of L. Carre, and of W. Pierson^® are 

28 V S \\ I()7;i9tl.,al)st C A. 7 , 3842, J S. C I 1913, 32 , 
992 P vS I> 119109:); abst. O' A. 1910, 10 , 2:>2r), J. S. C. I 1910,35,980, 
Mon Sn 1917.84,01 

1 E P 17:):). 1891,al)st ArinSiK' FapIo. 189:), 3 , 123, J S C I 1894. 
13 , 194, 1895. 14,332 

2 \i P 4917, 1882. abst Wag Jahr 1884 , 30 , 377. P. 1>. 101084, 
1884. abst Mon Sci 188-1.26,911 


3 U 

S 

P. 9081-19. abst C 

\. 1909, 3 , 950. Zts 

vSehiess 

Spreng 

I90!l, 4 , 194 


Iv P 81.50, 81.57, 1907 

. abst. C A 1907, 1 , 

2511, J 

SCI. 

1907. 26 , 893, 

/ts Scliiess Spieng 

1907, 2 , 413 F P. 

.370339 

370:340 

abst J. S C 

1 

1907, 26 , 991 




1 K. 

P 

20893. 1898, abst Arms Ivxplo 1899,7, 195 


5. Iv 

P. 

198, 1877 




0 1{. 

P. 

3.37:3. 1870 




7 p: 

P 

2.592, 1897 




8 !■:. 

P. 

:3717, 1.S74 




9 Iv. 

P 

2.575, 1890, abst J S 

C 1 1.890. 15 , 1.52, 

2.30. 37 

) E P. 

0103, 1902, 

Iv 

P .3:3.88, 191.3 




10 E 

P 

2:3819. 1907, abst. Mon Sci' 1912, 77 , 81. 

Clicin Ztg Rep. 

1909, 33 , 19 






11 P 

S 

P 1.329.52.5. 1920, abst 

I S C I 1920, 39 , 

349- A, 


12.'' Iv. 

P. 

2225, 1898, abst J S 

C I 1.898.17,4.8.8 



13 Iv 

P 

10008. 1901 , abst J S 

C I 1902,21,1240 

See also G. Hub- 

ncr, E. P. 19299. 1894, abst J. S C 

1 1894, 13 , 1010, 1120, 189.5, 14 , 00. 

, 14 E 

P 

1.3.318. 1902, abst J S 

C I. 1903 . 22 , 441 



15 E 

P 

1310. 1913 

1 



10. E 

1 ». 

.82.50. 1898 

J. 



17. E 

1 >. 

12111. 1887; abst. J 

> C I 1887, 6 , 020, 

1888, 7 , 

.537, ,540 

See also A 

Dumas, Iv P 2100, 1804 




18. E P. 15993. 1880, abst. J. S C I 1887.6,091.092 

19 F P 90530. abst. Bull Hoc Chirn 1874.21, 192, Wag Jahr. 1874, 
20^425 

20 E. P 3717. 1874. 

21 ' V S P 1100343. alxst C A 1914, 8 , 3238, Mon. Sci 1014, 81 , 

188. r S P 1174009. abst C. A. 1910, 10 , 1435; J. S C. I. 1910, 35 , 490, 

Mon vSci. 1917, 84 , 50 E. P. 21082. 1914; abst J. S C. I. 1915, 34 , 1169. 

22 V P 340790. 19(M. 

23 E P 2882, 1857. 

» 24. V. S P 47077, 1805. K P. 12111. 1887, abst Wag. Jahr. 1889, 

35 , 481 , J S. C I 1887, 6 , 020, 1888, 7 , .5:37, ,540. 

25. E. P. 1 17. 19()8: abst. J. S C I. 1909, 28 , 102 

20. U ? P 1138140, 1915, abst. J. vS. C 1. 191.5, 34 , 088; C. A 191.5, 

0 , 1092 
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for the use of nitrocellulose for matches and match head compo- 
, sitions. In fireworks, pyrotechnics generally, and flash h^dit c'om-^ 0 
positions, the processes of Krehs,' V. vSehwart/," C llrunot.'' 
and F. Fredureati and H. de Cha\annes,^ ar;- indicati\e The 

0 , V. Schroejter process is for delonatiiiK charges of \\(‘t "pyrox 

ylated” powders. , 

In nitrocellulose smokeless jiowders, various methods have 
been proposed for diminishing^ or ehminatini^ the flame, and dc 
creasiii}^ the noxious fumes. These pioeesses are embodietl in 
the inventions of f. Westermaii,** .\ Cocking and Kyiioeh, I,td 
R. Punshon,'' II. Walker.' Westfaliseh^.\nhaltis('he vSpieiujstofl 
Akt -(Ws.’-'II Ma\ini." D^'lpech,'- A. O’Neil, ’'j.bux,’'S Howell,''’ 

J. Ilohiies,"’ Societe d’litudes Chim pour rinduslrie,'^ 11 . Kius 
kopf,''' (1. Hosie,''* C l)uttei*hofer,-" J. l{phraim,-' K PfluK.’’'' S, # 

I !•: P 20117. I'lOl , j S0C 1 PUL'. 21, i:UM 

, 2 K p ruiar. isoc* 

a p: p isiu; 

1 P] P 1S(m Su- .»1so PtU/. Phot IS01.2'.U) U von 

Staudcnlicini, Phot Corusp IS'.tl, iSti 

.■) K P P.U)7, P P .)7(».1.'0. al)st J S C 1 I'Ui;, 26, S'l.i. 001 

See also /-ts \u IVnl Iuk ISOO. aa 1 . PoI\ CVntr isOa, 35, IP.ia 

0 p 1 ' KUMio, .ii)st C ;\ 101 1 . 8, aaso. Ch< 111 /ik lO p iou,38, 
aoo 

7 p; I' 1 :*')»■»<). 1 on.'., .ii)st I s (' 1 io(N», 25, tUL, c 111 til /ii; io'm;. 

30, '1X7,/I* Scliifss Spring; lolHi. 1, 2(»2 
S |{ P 2S(i7. 1S70 

!l H P 2-1002, 1007), .ilisl J S C I loOo, 25, i)00, /is Siliu-ss 
SprciiK io(K),l,ai:) P P :;(;i''00,ai.si c .a 1007 . 1 , 2000 ,] s P 1 1000 , 

25, oaa. Mon Su 1007. 67, 122 “ 

10 1) R P 2iasui. .ilisi C' A loia, 7, N'U. Phini /.inti 10)2,83, 

1, .S()8, Chc-in Rip 10l2. 36, 1 7 1 , Wai; lain 1012,58,1. 120 ,^^s^ik 
C hem 1012, 25, 7)07. Zls St Puss Si)rtio; 1012.7,00 P, p la.MTrWoa, ^ 

ai)si. J s c 1 loop 23, 7)1 ;o P' P aio7)0o, pt(ii..ii)si j s p 1 looa. 

22, laos cf p: p 20017. pun . .a.ni. 1002. aOsi j s c' 1 pul, 21, 1171, 

100 a. 22, 220 • 

II P s P 1007.of)2, loll.ahsi J S P 1 1011,30, 12S! . P A 1012, 

6, 201, Mon v^'ci 1012, 77, lio 

12 Compt rind lolo, 169, 7,.i7, .d)sl J S I i loio 38, S 0 S ^ 
la Pan P 10.S.')0I, P>.s.’,n2. 1020 ahst C A 1020,14,2)20 Cf C. 

A. 1010. 13, 27)07 Sir ah*) An«)n . Anns P.xpio 1010, 28, 127, ahst P A 
• 1020.14,2418 , 

14 P, P laiOl. I8t»7). ahst J S e I 180.7, 14, . 12, (88. S8() • 

hi* linriaii of Mines 'Jieh Papir No 100, lOh), ahst C A, lOlo, 9, 
2080 Tech PajK'r No. ISO, 1018, ahst J SP I 1018, 37, 78-1-A 

10 lixplosives Pireular No a. P S (hoI Survey. May 10, lOlO See 

also C. .4 lOO'.), 3, 1087. 1010, 4, .71 1 

17 K P laOl 0)0. 1018. ahst I. S P I lOlO. 38, <21-A 

18 K P. 47)02, 1010. ahst J S P I 1011.30,201, _ / 

10 K P asoa, 1808. ahst J S P I 1808 , 17, 207. aiK). 0/(), 1181. 

• 20 P: P 10408, 1000. ahst P A 1007, 1, 2>g7i. j S P 1 1007, 26, 

1020 Mon. Sci. 1011, 74, 178, Zls Sihiess SpreiiK 1007, 2, 440, P.. P 

• 0 
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Schilderman,* C. Bichel,^ J. Hamilton,* Vereinigte Kdln-Rott- 
,weiler Pulverfabriken/ Anglo-French F. and S. Ltd., and J. 
Edwards,* and M. Bielefeldt.® 

For the abov^ purposes, the sodium, potassium, ammonium, 
magnesium and barium salts of acetic, boric, citric;, oxalic, car- 
bonic and tartaric acids have been found most beneficial, being 
reduced to an impalpable powder and then mixed with the other 
ingredients in the powder composition. Urea oxalate has also 
been proposed as a useful product to eliminate muzzle fire. 

For decreasing the relative insensibility tb shock, modifying 
the velocity of burning, Regulating the explosive action and sen- 
sitiveness, and otherwise increasing thi; stability and permanency 
of nitrocellulose smokeless "powders, a variety of suggestions have 
been made, additions to the powder proposed, and formulas 
evolved, particulars of which are contained in the processes of 
Zentralstelle fiir wissenschaftliche-technische Untersuchungen G. * 
m. b. H.,’ R. Punshon,* R. Brown,® R. Hodgkinson,^® F. Krupp,” 

791, 1907; abst. C. A. 1907, 1, 2506; J. S. C. I. 1907, 2S, 840; F. P. 36441.3 and 
addition 6620, 1906; abst. J. S. C. I. 1907, 26, 1107. See also E. P. 24782, 
19W; abst. J. S. C. I. 1905, 24, 105; Mon. Sci. 1907, 67, 107; Chem. Ztg. Rep. 
1906 30 254. 

21. ’ D. R. P. 175399; abst. Chem. Ccntr. 1906, 77, II, 1702; Wag. Jahr. 
1906, S2, I, 477; Zts. Schiess. Spreng. 1906, 1, 364. D. R. P. 195486. abst. 
Chem. Ztg. Rep. 1908, 32, 185; Jahr. Chem. 1905-1908, II, 981;' Wag. Jahr. 
1908, 54, I, 436; Zts. ang. Chem. HK)8, 21, 1^2; Zts. .Schiess. Spreng. 1908, 
3,93. 

22. D. R. P. 125098; abst. Chem. Centi 1901, 72, II, 1140; Chem. Ztg. 
1901, 25, 1019; Chem. Zts. 1902. 1, 255; Jahr. Chem. 1901, 54, 896; Wag. 
Jahr. 1901, 47, 1, 490; Zts. ang. Chem. 1901, 14, 1213. 

X ^ Zts. Schiess. Spreng. 1913, 5, 126; abst. J. .S. C. I. 1913. 32, 453. 

• 2. E. P.5791, 1903; abst. Arms &Explo. 1904, 12,28; J.S.C. I. 1904, 
23, 130; Mon. Sci. 1905, 63, 67; Chem. Ztg. 1904, 28. 691. F. P. 327868, 
1902; U. S. P. 877027, 1908; abst. J. S. C. I. 1903, U, 963; 1908. 27, 593; 
Chem. Zts. 1903, 2, 613, 715; Mon. Sci. 1905, 63, 84, 

3. E. P. 22162. 1896; abst. J. S. C. I. 1896, 15, 764; 1897, 16, 716, 825; 
Mon. Sci. 1898, 52, 178; Chem. Ztg. Rep. 1898,*22, 189. 

4^ E. R. P. 195486; abst. Chem. Ztg. Rep. 1908, 32, 185; Jahr. Chem. 
1905-1908, II, 981; Wag. Jahr. 1908, 54, I, 436; Zts. ang. Chem. 1908, 21, 
842; Zts. ^hiess. Spreng. 19(^, 3, 93. 

5. E. P. 24025, 1907; abst. J. S, C. I, 1909, 28, 221. E. P. 24327, 1907; ' 
12188, 1908; abst. C. A. 1909, 3, 1929; J. S. C. I. 1909, 28, 222; Zts. Schiess. 
Spreng. 1909, 4, 137. 

6. E. P. 20216, lOaS; abst. J. S. C. I. 1904, 23, 836. F. P. 335801; 
abst. J. S. C. I. 1904, 23, 269; Mon. Sci. 1905, 63, 85. 

7. D. R. P. 298539, 1916; abst. J. S. C. I. 1920, 33, 249-A; Chem. 
Zentr. 1919, 30, IV, 942. 

- 8. F. P. 91749. E. P. 2867, 1870; see Ber. 1872, 5, 739; Wag. Jahr. 

i 972, II, 299. E. P. 4268, 1875. E. P. 2242, 1880; abst. J. A. C. S. 1881, 

3, 178: Chem. Ind. 1882i 4, 123; Wag. Jahr. 1881, 27, 330. Sec Les Mondes, 
1872, 27, 289; 23, 554. The Athenaeum, Feb. 3, 1872. 
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'E. Prentice/ F. Jones/ J. McNab and R. Jenkins/ P. Corbin/ 
C. Bichel/ W. Anderson/ and others/ • * 

• Tlie specifications and spc‘cial tests for smokeless jwivdcrs 
as distinguished from nitnu'clhilose; theor\^ physics and ballis- 
tics of nitrocellulose powders; standardization of propellent and 
eruptive nitrocellulose compositions •temperatures of explosion of 
exothermic bodies; factors limiting the maximum pressures devel- 
oped in gaseous explosions; combustion of aJloidal powders; and 
the temperature of explosions, are topics of paramoimt impor- 
tance, but which are diffiaill to deal with in an abstract manner. 
Full infonnation will be found by consjilting the writings of C. 
Waller, « M. IJoyd.'^ A. Iiierona,‘« R. and N. Chatterjee," 
W. IJavid,’'* E. Mann and T. Kirtoh,^ A. Djemem,” C. Storm, “ 
“P. N.,”'* Alger, B. Bourgbin,*'* J. Berkhout,’“ K. von Baltz,*® * 


9. K. P. 114.58. 1804, abst Arftis Kxplo 180.5. S, U\2, J. S C. I. 
1894, 13, 688; 180.5, 14, 418, .506, Mon Sci IWMi, 4S, M. 

10. K. P 174.56. 1888. abst J. S C. I 1888, 7, 884, 1880, t, 046. 1890, 
$, 67, lOf). vSec also F Nathan, W. Rintoul .and F Haki*r, K. P. 12742, 12743, 
12744, 1274.5, 12746, 1012, abst J. S C I 191:1,32,001 

11. E. P. 6103, 1902 

1. K. P. 05.3. 186)6 ^ 

2. Can P. .5.56^12, 1807 U S P 62.5682 Iv. P. 11.54, 1897; abst, 
J, S. C. I. 1807, 16, 84, .382. .561 E P 1.5.5.53, 1898, abst Arms fit Explo. 
1890, 7, 145, J. S. C I 1808, 17, 721 . 180<). 18, 7.32. 8.58, Mon Sci. 1000, 86, 
131. D. I?. P. 120201; abst. Mon Sci 1901. 57, 218; Chein 7Ag. 1001, 28, 
402; Wag. Jahr. 1901, 47, 1, 401, Zts ang Chcin. 1001, 14, 625. 

3. E. P. 1341. 1881. See also E. P. 31.50. 1876 

4. U. S. P. 1(M174,5. 1013: abst C. A. 1012, 6 , .3.525; Mon Sii. 1913, 

7$, 148; Zts. Schicss Spreng 1913, 8, 170 

5. F. P. .356864, 1005, abst C. A 1007, 1, 1.32.5, 1.344, Mon Sci. 1907, 

^6. E. P. 28544, 1008; abst C. A 1010, 4, 2200; J. S. C. I. lOloTJl, 

178; Zts. Schie.ss. Spreng 1910, 5, 106 

7. “Commandant A R Proc. U. S. Nav Inst 1017, 43, No. 

L, Poncct, J. Roy. U. Inst 1808. 42, 1424. Committee of Fire Preveii- 
tion and National Standards (pamphlet), abst C, A 1020, 14, 2419. G. 
Weissenberger, Zts. Schiess. Spreng 1020, 15, .3.3, ab.st. C. A 1026W, WIO. 

8. J. Ind. Eng. Chem 1918, 16, 448; abst J S C. I 1018, 17,M«7 A. 

9. Seventh Inter. Cong. Appl. Chem. 1000, II l b, 04 See also Arms 

• 10. Atti. R. accad. Lincei, 1018, 27, II, .52; JSC I. 1918, 17, 74^-A; 

abst. C, A. 1919, 13, 780. 

11. J. C. vS. 1910, 115, 1006. abst. J SC I 1019,38,8/0. * 

12. Engineering, 1910, 108, 251. . * a 

13. Special Report, Insp. of Hxpl. Western Australia, 1018; abst. C. A. 
1919 IS 3445 

14. ’ Rec. chim. ind. 1918, 27, 264; abst. C. A 1919, 13, 1.391 ^ »lw . 

Chem. Trade J. Dec. 27, 1913, abst. j. S. C. I. 1914, 33, 103; C. A. 1914, 

16. Bureau of Mines Bull. No. 96 (1016); alwt* C. A. 1916, 1% 19^1, 
16. Proc. U. S. Nav. Inst. 789, abst C. A 1912, 
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Beyling,’ J. Olsen, “ H. Rebenstorff,'’ M. Watteyne,^ F. Jones, 

R. Cooper-Key,® P. vSiwy,’ P. Rusch,* M.»Marqueyrol,** C. Vol- 
ney,^" P. Busch, Darapsky,’^ W. vSnelliiiK and C. vStorm,^^ E' 
Pothicr,!^ H. Yarnall,'H>iiilbaud,'® G. Baird, F. Heise,'** J. Hen- 
derson and T. McCall,‘« C. Hcrlin,^® F. Hess,^^ vS. Spddy,^^ Daii- 
triche,^^ W. Macnab and Iv. /^istori,^^ Burkhardt,^ L. Karoylyi,^® 
R. Griffith, 27 H. Howe,^® and C. Miinroc.2« 

Mem pond salp 191 1„18, ‘21 , abst C A 1!) 12, 6, 9-12 

17. Zts vSchicss vSpreiij^v 1912, 7, 12 

18. Rev sci 1907, 18, 92; 1912, 24, (i4() 889 

19 Zts Schiess vSprenj; 1912, 7, 97, abst Wag ^Jalir 1912, S8, I, 444 

20 Zts Scliiess Spring 191 1, 6, 220, abst C A 1911,5,2910 

1 Olnekanf, 1902, 39,*424, Chem Ztg Rep 1902, 27, 149; abst. J S. 

C 1. 1902, 22, 820 ^ 

2. Polyteclm Eng 12, 47, abst C A 1912, 6, 2."i21 

2 Zts vSehiess Simiig 1908, 3, 4.''», Zts physiol Chem 1908,20,288, 
abst Wag Jahr 1908, 54, I, 4.")2, C A 1808,2,2992 

4 Arms & Explo 1898, 8, .')9. 

5. Arms & E.xplo 190-1,12, 122*' 

9 Arms & lixplo 1899, 7, 4.‘) vSee also Wmkhaus, Arms & Kxplo. i 
189'), 3, 7 

7 Zts. Schiess Spreng 1908, 3, 41, IIMO, 5, .221; abst C. A. 1908, 2, 
2892. 1911.5,282 

8. Zts Schiess Spreng I9l 1 . 8, 2.")2, abst C A 1911,5,2910 

9 Ann. Chiin anal. 1911, 18, 201>. abst J S C I 1911, 30, 83.), 

J. C S 1911, 100, !i. 774; C A. 1912, 8, 997 

10 V S V 12.292:). 1872 

11 Mitt vSeewesen. Jan 1909, abst Wag Jahr 1909,55, 1, 427. See 

also Anon , Zts vSehiess Spreng 1911,8, 18 " 

12 Dingl Poly 1.899, 192, 19a, Poly Centr 1899, 35, 11 9.2 Poly 
Noti/bl 1899, 24, l.")9. Knrhess ('.ewerbebl 1899, .'>9, Wag Jahr 1871, 17, 
257 . Deut Indiistrie/tg 1899, 178, Wieckk’s (k'werbe/.tg 1899, 178, Arch 
f. vSeew 1.899. 199 

12 Hull .21, Dept Inter Rnrean of Mines, 1912 
, .T Coinpt reiui. 1.880,90, 1248, abst Jahr Chem 1880,33,1308. 

1.2 Zts Schiess Spreng 1911,8, 192, J Amer Soc Nav. Kng. May, 

1911 

, 19 Compt rend. 191.2, 181, 212, abst C A 191.2,9,2982 

17 J. Amer Jsm' Nav Eng 23, .828, abst C ,A 1912,8,292 

18 Zts vSehiess vSpreng 1914, 9, 22.2, abst C A 1911.8,2121. 

19 T. vS C I 1910, 29, 242. abst Wag JKlir 1910.58,1,499 

2«. Ats vSehiess Spreng 191 1, 9, 229 See also C A. 1914, 8, 822 

21. Zts anal Chem 18,80, 19, .202. See also Chem Tech. Rep. 1878, 
17, I. 411, ,22.8. 

*22 Arms Explo 1912, 20, 22, abst C A 1912,8,931 vScc also' 

Kng. 8c Mm J 1908, 88, P2(Ki. abst C A 19(H). 3, .292 

22. * Mem pond, salp 1907-8, 14, .2; abst. J S. C I 1908,27,593. 

24. Mitth Gegenst Artill Geniew 1,894, 93. abst. Wag. Jahr. 1895, 41, 
472 

25, Berggeist, 1872, ,207, ,223, ,227, ,247, 914; abst Chem. Centr. 1873, 
44, 41; Wag. Jahr. 1873, 19, ,232. 

'S. 29. Lcs Mondcs, 1894, 5, 742 

27. Anns & Kxplo 1899, 4, 19,2 

‘28. Bull vSix: Kntour 1918, 129, ‘284, abst Chem Zentr. 1919, 90 , II, 200 
29. T.^. C S 18,84, 8 , 12, abst Wag Jahr 1,8,84,30,272. 
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Carbohydrate Carboxylates. /'./( iw; riic* snl)ja'l • 

lnatter%volved in tlic* historical (Icxclopinciil of the carholndratc 
Aarboxylates, is divided herein in manner as f(41o\vs ^ 

1. ('cllhdost' Acetates (‘i9S7). 

2. Raie Mateiiah, synthetic aci4ic acid 12901), acetahh'hyde 

(2994), properties of acetic acid (299S1, acetic anhydride (ilOOO), 
formic acid (.4092). . 

4. Manufacture ol Aictated ( ellulose l400.'0. 

1. ( 'ellulose honnate ClOl.')) 


L'ellulose A( cto nituitcs (.4019!. ^ 

(). C ellulose Aictatc !^(]Jceuts aiui Plasyf]cfs (.>022). 

7. I'omnicrdal Apf'luation.s (40 111. airplane laccjiiers (.4010), 
artificial filaments (.40.42), dyainj; cellulose acetate (40.4.0, 

Cellulose Acetates, 'fhe lifsl lecord of an acelylaled (‘arbo- 
hydratc is found in the memoirs of 1\ Schnt/enberKer in 1S02,' 
this inyesti^ation bein^ followed b\ the work of (»irard,“ 
C. Liebermann and O. Ihurmaim/ A franchimont.n . ( »inj;;net,^ 


1 Conipt roid 61, I's.). ISP, Hull Soc t liiiii ISiKi, (..), 

5, 2!»1, Zts Chein ISiXi. S, 1i>. Cluin CenO l.SCt.'>. J6, lOdd, 1 pi I'linii 
ISUC), 97, 2.’)(), T pleinn I'hitn ( t'. 2, .47(). J.tlii (4u in 18, .V.O , 
her 1S(3(1, 2, H14, .").4(i Comiit mid Isd'i 68, Slt.ahst C'hcm Cudi 

11, (>Sl,Zt« Clu-in 1S|>M, 12, 2(0, Hidl Soc Clnin l.sds, t2). 10, ITS, IKd'.l. 
(2), 12,’ 107, 2(0, J.'dir (4uiu l.sd'l, 22, 7.70 ;\iin t4iim I’liys IS70, (t), 
21,'2.4.") Ot. .ihst Cluin Cciitr |S7I, 42, .70S, upiodiuTd .^lln t'liun Pli.nin 
1S71, 160, 74-100, al)s( J C S IS72. 25, 400, C'lu m t'ciilr 1X71.42,710 

2 Coiiipt rend IS<.7, 8x, 1I0.>, .iliO Hii ISOl, 9, 0.>, lal^n Cluin 
187.7, 28, 780. CduMii Cl nil ISTi). 47, ,s.4 J C S 1X70. 30, i, 070, Clu in 
News. 187.7. 33, 10 Ann Clnin I’hvs 1870, (.7!, 9, 1 10, .d)0 Clu i|^^r 
1877 48,0. Conipt mid ls70. 89, 170. alM lain C'lum 1S70, 

Compt rend 1870. 88, 1.422. .dM Her IS'pi. 12, 20S.7. 21.7S J.dir Cluin 
1870, 32, 8:1.7, Jour de IMi.uin l.XTo. 30, .4tS, J C 8 ls;0, 36, mO Ann 
Chilli riivs 1.S81, 07). 24, :i.47..ilM lUr l.XHl. 14, 2S.n , J.dir Chein m\, 

34 II, 0.S.7, J. C S lS,x2. 42, .478 I'or “Convi-rsion of Hvdioeellulosi' into 
Pyro.xylin,” sec Ciirard, Con^t mid 1870. 89, 170. alts! J C S 18/0, |w. 
Oil Same as Hull Six' d'Kiicour (.4), 8, No Ol.alist Cluin He 18.81. 
44,210 Kor life of A ('.iraid, s«-c M h l.indet. Hull Soe Cliini I.X08, (.4), 

20, I-XXVI, with luhliOKraphy ^ 

* .4 Ber 1878.11, 1018, .d)st J C S 18/0. 36, 2/ 1 , Hull Six' Chim 

1879 32. .438,Jahr Chein 1878, 31, 02, Chein Centr 1878.49,710 • 

4^ Rec Trav Chini 1800, i2). 18, tO.7, 472, alist J C S 101)0.78,1. 
141Jahr Chem 1800.52,1280 Rir Trav Chun 188.4, 2, 211 , abst Jahr. 
Chem 188.4, 36, 1.400, Chem Centr 1.884. 55, 00 Compt rend 1881 92, 
10.7.4, abSt. Chem Centr 1881, 52, 421 . Jahr Chun J ^ 

1 88 1 , 40, 700 . Ber 1 88 1 . 14, 1 200 C om pt rend 1 88 1 , 92, 1 0. 0 . a1 isl C hem j 
Centr. 1881, 52, 422. Jahr Chem 1881. 34, 8,70. J C S 1881 », 1 10. B^ 
1881, 14, 1284 Compt rend 1870, 09, ill, abst ICS 1880, 38, l.'W, 
Chem. Centr. 1870, 50, 771 Rennxhiced Ber 1870,12,10.48 

5. Compt rend 1889, IW, 12.78. abst Jahr Chem 1^42, ^8.10; 
Ber. 1889, 22, .774, Chem Centr 1880, 60, II. 121. J C. II, 847; 

Chem. News. 1889, 60, 24. 
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TECHNOUXJY OF CBLHJL068 


Erwig and W, Koenigs,^ C. Crow aii4 Sevan, ^ C. Web',i*,* 
J. Thiele,^ Z. Skraup,^ L. Vign^ and F,. Germ,® C, pardy,^ 

H. Ost,* F. Marsdenj,* C. Haeussennann,^® E. v. Hardt-Str;mayr,“ 
E. Knoevenagel,** A.. Smith and K. Orton,'* A. Gre^n and A." 

1. Ber. 1889, 22, 1467; absV J. S. C. I. 1889, 8, 723; Jahr. Chera. 

1889, 42, 1092; J. C. S. 1889, S8, 991; Ojem. Centr. 1889, M, II, 251. Bef. 
1889, 22, 1464; abst. J. S. C. I. 1889, 8, 718; Jahr. Chem. 1889. 4^ 2041; 

J. C. S. 1889, 88, 952; diem. Centr. 1889, M, II, 250. Ber. 1889, 22, 2207- 
abst. J. S. C. 1. 1889, 8, 994; Jahr. Chem. 1889, 2041 ; J. C. S. 1889, S8, 1131; 
Chem. Centr. 1889, 60, 11, 748. Ber. 1890, 23, 672; ahit. J. S. C. I. 1890, 8. 
637; Jahr. Chem. 1890, 48, 2132; J. C. S. 1890, 58, 732; Chem. Centr. 1890 
61, 1, 767. . * 

2. Chem. News, 1889, 60, 163, 254; abst. Chem. Centr. 1889, 60, II. 
790; 1980. 61, 21 ; Jahr. Chen* 1^9. 42, 2066; R90, 2152. See also Cross and 
Bevan, J. C. S. 1890, 57, 2; abst. Chem. Centr. 1890, 61 I, 390; Amateur 

♦ Photog. 1899, SO, 146; Tech. Repert. 18^, 45. For zinc chlmide solvent 
of cellulose, see their Chem. News, 1891, 63, 66; abst. Chem. Centr. 1891 62. 

I. 634; Jahr. Chem. 1891, 44, 890; B#r. 1891, 24, 401. J. C.*S. 1904,’ 85. 
691; abst. Bull. Soc. Chem. 1904, (3), 3^ 1801. E. P. 9676, 1894* abst 

J. S. C. I. 1895, 14, 987; Chem. Centr. 1896, 67, 1. 465. 

3. Zts. ang. Chem. 1899, 12, 5; abst. Proc. Amer. Pharm. Assoc. 48, 
786; Chem. News, 1899, 80, 247; Jahr. Chem. 1899. 52, 1289; Wag. ChenL 

1899, 45, 1065; Chem. Centr. 1899, 70, I, 337. 

4. Ber. 1898, 31, 1247; abst. J. C. S. 1899, 74, i, 469; Chem. Centr. 
1898, 68, II, 31; Jahr. Chem. 1898, 2010; Bull. Soc. Chim. 1898, (3), 20, 596. 
Sec also Saruw, Ann. 1881, 209, 129. Buchk, Ber. 1881, 14, 1327. H. 
Schultz, Ber. 1882, 15, 652. Hinsberg, Ber. 1^, 27, 3259, 

5. Monats. 1898, 19, 458; abst. J. C. S. 1899, 76, i, 112; Bull. Soc. 
Chim. 1898, (3), 20, 898; Jahr. Chem. 1898, 51 1123; J. S. C. I. 1898, 17, 
895. Ber. 1899, 32, 2413; abst, J. C. S. 1899, TO, i, 852; J. S. C. I. 1899, tl! 
941; Chem. Centr. 1899, 60, II. 2140; Jahr. CJiera. 1899, 52, 1288; Bull. Soc. 
Chim. 1900, (3), 24, 619. Annuario Soc. chim. 1899, 27. Ber. 1901, 34, 
1115; abst. Bull. Soc. Chim. 1902, (3), 26, 317; Jahr. Chem. 1901, 54, 878; 
C^C^ntr. 1901, 72, 1, 1197; J. C. S. 1901, 60, i, 370. 

Compt. rend. 1900, 131, 588; abst. J. S. C. I. 1900, 19, 1 103; J. C. S. 

1900, 71, i, 629; Jahr. Chem. 1900, 53, 843; Chem. Centr. 1900, 71 II, 1069; 
Bull. Soc. Chim. 1901, (3), 25, 139; abst. Jahr. Chem. 1901, 54, 891 ; Pahrerber. 
Chem. 1901, 2, 891. 

7. Bull. Soc. d'Hncourag. 1900, (5), 5, 321. 

8. Zts. ang. Chem. 1906, 19, 993; abst. J. S. C. I. 1906, 25, 606; Jahr. 
Chcm.4l90&-1908, II. 983; Chem. Centr. 1906, 77, II, 672. Zts. ang. Chem. 
1911, 24, 1304; abst. Chem. Zentr. 1911, tt, II, 750; J. S. C. I. 1911, 30, 
1347; J, C. S, 1911, 99, i, 712; C. A. 1912, 6, 1671. For polemical by Eichen- 
gruen, sec Zts. ang. Chem. 1911, 24, 13, 6; abst. Chem. Zentr. 1911, 61 II, 

^ 760.* See also H. Ost and R. Prosiegel, Zts. ang. Chem. 1920, 33, 100; abst. 

J. a C. R 1030. 30, 421-A. 

9. Jour. Soc. Pyers and Col. 1905, 21 100. 

.10. Chem. Ztg. 1905, 29, 667; abst. Zts. ang. Chem. 1905, 16. 1989: 
V Cton.CenU.lfl05,7l,n.760:Wag.J,hr. 1906, '51,11.192. 

11. Manats. Chan. 1907, n, 73; abst. Bull. Soc. Chim. 1908, (4), 4, 
ce. 1907, n 1. 380; Zts. ang. Chem. 1908, 21, 1186; Chem. Centr. 

iTOTi H, I. 1871; e A. 1907, 1, 2180. Wien. Ahad. Ber. Ill, 2-b, 13; Jahr. 
Chem. 190W008,lI,9r3. ^ 

12 . Chem.Ztg.l911,15,248;al>st.C.A.1612,S,l«71;Kunst.l614,4. 
332. Ana. lillia#, ill; abst. J. S. C. 1. 1914, M, 102; C. A. 1914,1,913. 
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EerUiL^. Green,* A. JJichengruen,* G. Miles, ^ C. Schwabe,^ W.* 
Ifeain,^. Fischer,’ J. Beltzer,* J. Matthews,* F. Bowman, 
Morl^ W. Walker,’* G. Noyer,’* L. Clement and C. Rjviere,’* 
C. Schwali^ji^® A. Stein,’* Klein,” Ost and Katayama,’* H. Musch- 


Zts. ang. Chem. 1914, 27, 1. .W); abst. C. A*1915. 9, 524 

13. Proc. C. S. 1909, 25, 1«« J. C. S. 19011, 9$, 1060; abst. J. wS. C 1 
1909, 28, 678; Jahr Chem. 1900, 82, 607; Bull Soc C^im. 1909, (4), 8, 893, 
Chem. Zentr. 1909, 80, II. 515. 

1, J. C. S. 1906, 89, 811, abst. Bull. Soc. Chim 1910, (4), 2, 37, Jahr 
Chem. 1905-1908, II,«985, Zts ang. Chem. 1907, 20, 459; Chem. Centr 
1906, 77, II, 321. 

2. Zts. Farb. Text Ind. 19(M. 3, 97; abs^ Chem. Centr. 1904, 75, I, 
1069; Jahr. Chem. 19(M, 57, 1160, 1161. 

3.. Zts. ang. Chem. 1911*24, 1300, abjt. t^liem Zentr. 1911, 82, 11, 
750. For “Acetylization with sulfuric acid and acetic anhydride,” see J 
Blanksma, Chem. Weekblad, 8, Tli; abst. C. A. 1910. 4, 752, Jahr Chem 

1909, 82, 494; Chem. Zentr 1909, 80, 1210, J. C S. 1909, H, i, 779 
4. U. S. P. 838.350, 1906, Reissu^ 126.37, 1907. 

• .5. Jour. vSoc. Dyers and Col. 1914, 30, 13; abst. J S, C. 1 1914, 33, 

131. 

6. Rev. Scien. 1912, 50, 783. Chimistc, 1912, 3, 41, 43, abst. C A 
1912, 8, 1849. Compilation, See Marsden, Farb. Ztg 1906, 42, 172. Rev. 
g^n. chim. 1915, 18, 73; abst. C. A, 191.5, S, 18.31. Phot Mitth. \m), 38, 
301. 

7. Kunst. 1912, 2, 21, 48, 64; 1914, 4, 102, 123; abst C. A. 1912, 8, 
2314; 1914, 8, 1871; Wag. Jahr 1912, 58, II, 445, Zts ang Chem. 1912, 25. 
507, 1549; Chem. Tech. Rep 1912, 38, 307. Compilation of 236 cellulose 
ester patent# chronologically arianged. 

8 Rev. g^n. chim pure et appl 9, 421 ; abst. Chem Zentr 1907,78, 
I, 853; Jahr. Chem. 190.5-1908, II, 98.3; Zts. ang Chem 1907, 20, ir>37 
Mon. Sci. 1908, (4), 22, 529, (M8, 1910, (4), 24, 145, abst Jahr Chem. 190.5' 
1908, II, 990; J. S. C. I. 1908, 27, 10.37; Chem Zentr. 1910, 81, II, .509, C. A. 

1910, 4, 1238; Zts ang. Chem. 1908, 21, 741. See also R. Bernard, Mon 


Sci., May 1905, page 22. """" imm 

9. ”The Textile FilKTs,” 1913, 221. , ^ 

10. "Structure of the Cotton FiU*r,” ltK)8, 197. For the catalytic 

oxidation of cellulose see L. Wilson, J. S. C I. 1920, 39, - 

11. Original Commupicatioii, 8th Inter. Cong. Appl. Chem. 19.), 
abst. C. A. 1912. «, 3013; Kunst. 1913, 3, 273. 

12. Jour. Frankl. Inst. ll(l7, 344, 131 ; al>st Mon. Sci. 1(M«. M, 401. 

13. Caout. et Gutta-p. 1913, 10, 6875; abst. Kunst. 1913, 1, 3.12. J 

14. Original Communication, 8th Inter. Cong, ApnI. Chem. #) "9, 
abst. J. S. C. I. 1912, jL 869: C. A. 1912, J, 3182; Kunst. 3, 4.30. Bull. Soc. 
M’Encoui. 1914, 121,187; abst. J.S.C. 1.1915,14, 75- 

16. , Zts. ang. Chem. 1908, 21, 2401 ; abst. Bull, Chim. I9TO, (4), C, 
231. zfc. ang. Chem. 1910, 21, 433; abst. J. C. S. 1910, 10, i, 224; Bnll. .Soc. 
Chim. 1910, (4), 1, 694. Reproduced. E. Worden, "Nitroadlulose 
1911, 2, 1037. zts. ang. Chem. 1911, 24, 12.56; abst. Wag. Jahr. 1911, W, 
II, 60^ J. S. c. I. 1910 , 2>, 415; 1911, 10 , 948; C. A. 1912, •. 42; J. C. S. 
1911, *», i, 712. In Chem. Ztg, 1910, 14, 1351, K. Schwalbe recommmds 
hydrolyzed ccUulooe acetate in solution as a protection of drying cyimaerg 
from rust and corrosion. . j no 

16. Zts. ang. Chem. 1913, ^ 673; abst. Kuast, 1914, 4, 94. 

17. Zts. ang. Chem. 1912, 21, 1409. 

18. Zts. ang. Chem. 1912, 28, 1467. 
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TECHNOLOGY OF CELLULOSE ESTERS^*^ 


,ner/ H. Reeser,*'^ Jdanowich,’’ Scott and Tulloch,^ 0. vSilb^ad,*’ 
Stevenson, Bindley and Weller,’ J, Boeseken, J. v. Berj<, 
and A. Kerstjensi” Caldwell,^ J. Hardcastle and A. Taylor,-^" 
W.Wilcox,'* W. I)ehn,'2 A. Djeunheini,’^. Dubose, ‘'^.Mork,''H. 
( )st , ' ® and G . Hsselen . ' ’ ^ 

The raw materials required in the acetation of cellulose corn- 
prize acetic acid, actdic anhydride and a catalyst. In the prepara- 
tion of acetic acid the older methods of distillation from an ace- 
tate (usually calcium) are indicated in the processes of Aktien Ges. 
f.Uebertrocknung,'^ P. ^dler,'-' A. and J. Behrens, F. Bergmann,^^ 
P. Boessneck,““ W. Bowers,"’ W. Brandt A. Brauer,’^'’ L. Brumlen,^® 


i. Dissertation, Herlin, 191^L .54 p/iges 

2 lUee Ihig 44, im 

.4 1-: V Appl .59.52, 1.51I):L lOlX, abst J. S. C, I. 1918, 37, 227-A, 
Oll-A. 

4 1<: P Appl 24122, 1919, abst J 8 C. 1 1919, 38, 800- A. 

.5 K P Appl 2091)9, 1919, abst J 8 C I 1919, 38, 882-A 

0 K P Appl 12X19, 1917; Iv P 1.90029, abst J. 8 C 1 1919, 38, 

OOX-A 

7, li P Appl 9.502, 9.509. 1918, abst J 8 C 1 1918, 37, 198-A 

8 Hoc truv Cluni Pays-Has, 1910), 35, 920, abst Chcni Zentr 

1910, 87, II. 171, J 8 C I 1910, 35, .920, J C 8 1910, 110, i, .908. C A. 
1917, 11, .99 

9 Iv P Appl 878, 1917, abst I 8 C I 1917,36,9 

10. Iv P 19100, 1914, abst J 8 C I 1915,34,140 8ce J Reitstottcr, 

Kiiiist 1919, 9, 185. abst Chem Ztg 1920,44,104 

11 Lancet. 191.5, 188, .544, abst J 8 C I 191.5, 34, .5(XS 

12 J A C 8 1912, 34, 1.999, abst J 8 1912.102,1,8.99 

19. Caout. et Ontta-p 1919, 16, 9890, abst C A 1919,13,9914. 

J.4 Caout etOuttap 1918, 15, 9.501 , abst C A 1919,13,000 
I5 Paper Makers Nlonthlv J 1918, 56, 7; Paper Making, 35, 972, J. 
Frank Inst 1918,184, 9.59 J Iml Eng. Chem, 1919, 11, 474, C A 1919, 
13, 1.990 

' 10. Zts ang. Chem 1919, 32, 00, 70, 82, abst. C A 1919, 13, 2760. 

vSee Ann 1911, ^3, 919, abst C A 1919, 7, 98;ib. Anon , Chem Trade J. 
1918, 63, 81; abst. C A 1918,12,2248. The Little J. 1918, 4. Caout. et 
Gutp'-p. 1918, 15, 90.99. Tech Mod. 1918, 995 Pai)er Making, 37, 245 
17. J. Ind Eng. Chem. 1920, 12, 801 
18 Aust P 8.S0, 1900. 

19. vSwed. P. 902.90, 1912; abst. C. A 1915, 9, 1098. 

‘ 20. E, P. 7901, 1900. A. Behrens, Belg P. H}4245, 1902. J. Behrens, 
Belg P, 205071, 1908; U. vS. P 741615, 1909 

21 E. P. 12.527, 1895, 5926, 1899 

22 U. 8. P 71.5748, 1902; ab.st. J. 8 C. I. UKKl. 22, 110. E. P. 25077, 
1899 Belg P 147574. 1900. Aust. P .5440, 1901 

29’. Iv. P. 1.9(M8, 1899. 

24. U. 8. P. 797067, 190.9; abst. J. 8. C I 190;3, 22, KMl. Brante & 

Cn P irWkiQ 

25. II 8. P. 1190929, 1916; abst. C A. 1916, 10, 2615; J. 8. C. I. 1916. i 
35, 1059. 

^ 9. P. 148091, 1874. 
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C. Burcey,* A. Charles,* H. Comly,’* M. Converse,* (». Deeat,'' 

^ Dollfuss,« J. DuVivicr; A. Clark,'' J. Farmer, K. French,"' F. , 
Gale and I. Gattmann,'* A. Clark."- H von lloohsiellcr,"^ A. I])j)en 
dorf,'* J. Johnson,'*'' T.Jones,'MC johbins,'' F, KrilTlandll Sanve.’’' 
E. Klein,"* I^uiRwell and Power (Fis Corporation,'*’' C von der 
Finde,*' M. and B. Fysler- R. N^^ulvor, !•' Harlin^ton, (F 
Paul and]. Allan,-' IF McPhail,’’' S. MaluxKl and P. Cable, - 
T. Mauf^ham,'’" A. Mitscherlich,-’ F. Pasteur,*'']' and R. PiekUs,”' 
H. Pierce,*'"’ A. and ^F Pir/," II Plater Svber^, M, I'raKei." 
E. Rotondi and iM.*Miehela,** J }>eh<)er,''’ SiK'iele F. Baibet et 
Filset Cie,‘'"'Serret,’‘ IF S(|inbb,‘'' A deSa^it \'ves," A. Sehiindt,'" 


1 r S P IlSTHS. 1S71 • ’ • 

2 V I* 2 IS.V) • 

2 1-: P ^SO, IHr)S. -t()27. 1X77) 

A r s p 7s2i>i. is>;s • 

7) !• p ,"):.4(;s. is()2 , 

() H Kothf. Diiigl Polv 1S7:), 218, :{17. Dnit Iiul Zu isT:., ISl, 

*W^iK Jahr 1X77). 21, sun, Clum Trdi kr|) 1S77», 14, II, 212 

7 \i P 27>UU. IKSU 

X P 110, 1X7X 

U V S P 7)I)7X'.)7). l.S');p 10(17.7). 1S'C..1{ P 1.1*2(11. IXS'I 

10 r vS p ii7)i).')X0. 1017). 1) k p •2i‘t.i.{:i. piii.,ii.si j s t' i 


1912, 31, 91 F 1917). 34, 9-19 

11 r. s P 9:ixi7. ix(i9 

12 HP. 20X0. IXXl 

i:i Hel^' P 1017)19. 1902, \ns( P 12121, I''9.{ 

14. Ik‘lK P 10.HX()0. 190.4 

17) K P l.rai. 1XX7. P.'ll.H. 1X.SO 209V., 1H97. *2014.'), IX99 .il.st 


J S C I 1X90,9,294 

10 K P 14X7), 1X94 • 

17 K P 27012, 1X9X 

IX HP 24.42, 1X77 

19. tJ S P 129102.4, 19 P», .il)N( C A 19l!(, 13, XO.*; 

20. H P Appl 077X, 10I,H..il)vl J S C 1 191X. 37, 2.4X A 

21 H P .4477, 1X9.4 

22. r. vS P 9.')2.440. 1910, .ibst J S 1 1910. 29, .'.72 
24. H P. 0X1.4, 1,X99* 

24. H. P 2419S, 1900 • „ , 

2.4 J Iiid Huij Clieni 1919, 11, 0.)l , t A 1019.13, 101>{ ,, 


20. Jv P. 4700, Pi.XI 
27. H P. 100.4, 1SX2 
28 F P. .40.4.49, 1801 

29. R P 207.4.4. 1891 • 

.40. #U, vS P. 174292. 1870 _ , 

41. U. S. P. 8740.4, 1809 A Pir^ I S P 2099. X, 20(9/9, 18/8 

32. K. P. 2.44, 1898. HcIr P 1427.47, 1X97 

33. Belg. P 2.401.47), 1912. Aust. P 04.4.41, 1914 lung Aniii I 
4748; abst. Chcm. Ztg 191.4, 37, 2.44 

34. E. P.22817, 1892 
4.4. F. P. 3.4(X12, 18.48 

,40. K. P 120.4.48. 1918. absl C A 1919, 13,«»00 t 
37 E. P Appl .4080, 1919, absl J S C I 1919, 38, 121 A 
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TECHNOLOGY OE CELLULOSE ESTERS 


A. Scott and T. Henderson, ‘ E. Scott,* E. Turpin,® T. Twynam,^ 

^ Utheim,® United Alkali Co. and M. Muspratt,* and M. Ziegler.’^ ^ 
The recent war brought out methods for the manufacture 
of “synthetic” a<?etic acid, wherein entirely inorganic as distin- 
guished from living processes were brought to b^ upon the 
problem. Calcium carbide is converted into acetylene by means 
of water, the acetylene being then oxidized into acetaldehyde, 
and this in turn into acetic acid. Many processes and refine- 
ments have been brought forward for the production of acet- 
aldehyde, among which may be named those of Cie Urbaine 
d’Eclairage par le Gaz^ Acetylene,® M. Jouas, M. Desmonts, L. 
Deglatigny and U. Di^bosc,® C. Kinjzett,^® Society of Chemical 
Industry in Basle,“F. Bayer & Co.,'* J. Behrens,'® G. Calvert,'* 
Chemische Fabrik Griesheim Elek'ron,'® Chem. Fabrik Rhenania, 

B. Stuer and W. Grob,'* Consortium f. Elektrochem. Ind.,'^ J. 

38. U. S. P. 185141, 1876. 

39. E. P. 1215, 1881. 

40. K. P. 25100. 1896. 

1. E. P.6711, 1895. 

2. E. P. 223, 1898. 

3. E. P. 4544, 1881. 

4. E. P. 4397. 1881. 

5. E. P. 116279, 1918; abst. J. vS. C. I. 1919, 38 , 344-A. 

6. E. P. 11434, 1899. See E. P. 3477, 1895; 3987, 1890. 

7. E. P. 6984 1898. 

8. f! P. 338965. 1903; abst. J. vS. C. I. 1904, 23 , 1043. E. L. Rinman, 
D. R. P. 244816, 1911; abst. J. S. C. I. 1912, 31 , 532; Zts. ang. Chem. 1912, 
25 , ia35; Chem. Tech. Rep. 1912, 36 , 249; Wag. Jahr. 1912, 58 , II. 553; Chem. 
Zetitr. 1912, 83 , I. 107. E. French, D. R. P. 249333, 1911; abst. J. S. C. I. 
1912, 31 , 914; Zts. ang. Chem. 1912, 25 , 1886; Chem. Zentr. 1912, 83 , II, 

^^^^Chem. Tech. Rep. 1912, 36 , 468; C. A. 1912, 6 , 3181; Wag. Jahr. 1912, 

9. F. P. 360180, 360249, 1905; abst. J. S. C. I. 1906, 25 , 496. 

10. J. C. S. 1874, 27 , 511; Chem. Centr. 1874, 566; Jahr. Chem. 1874, 
• 27 , 188; J. C. S. 1875, 28 , 210; Chem. Centr. 1875, 46 , 422; Mon. Sci. (3), 

5 , 1020; Jahr. Chem. 1875, 28 , 156; J. C. S. 1880, 37 . 792; Jahr. Chem. 1880, 
33 , 248; C. N. 1880, 41 254; Chem. Centr. 1881, 52 , 473; J. C. S. 1884, 45 , 
93; Jhhr. Chem. 1884, 37 , 1272; Chem. Centr. 1884, 55 , 327; Chem. News. 
32 , 138; 34 , 127; 33 , 279; J. S. C. 1. 1886, 5 , 7; 1888, 7 , 549; 1890, 9 , 3; Chem. 
Trade Jour. 14 , 115; He has studied the aerial oxidation of the terpenes. 

11. U. S. P. 1319365, 1919; E. P. 130138, 1918; abst. J. S. C. I. 1919, 
38, 695-A, 926-A; C. A. 1920, 14, 72. Swiss P. 78275. F. P. 4565Z1. Can. 
P. 195354, 1919. 

12. D. R. P. 291794. 

13. D. R. P. 276764. See D. R. P. Anm. B. 71851, 77452. 

14. E. P. 132120, 1918; abst. C. A. 1920, 14, 284; J. S. C. I. 1919, 38, 
794-A. See E. P. 126479; abst. C. A. 1919, IS, 2373! 

. 15, E. P. 15669, 1914; F. P. 474246, 1914; Belg. P. 232297, 1911; abst. 

J.S.C. 1. 1915,34,735, 1168. E. P. 143891, 1920. Swiss P. 55931. 1911. 

16. E. P. 109983, 1916; abst. J. S. C. 1, 1917, 36 , 1194. ^ 

17. U. S, P. 1107019, 1914; E. P. 6000, 16848, 17017, 26825, 26826, 
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Crosfield & Sons and T. Flildiloli,’ (V Cninu*,- lH*nlsi'hi* (»old 
und vSilber ScheideanstiSlt,* II. Dreyfus. ^ dn Toni dc- Ntiiionrs Co.,** ' 
Electric Fnniacc Products Co , l,td N (•niiislcin/ 11. Ilibbert 
and Il.MortonC II- Matheson,' I'arbwcrki* Mcistcr, l.ncins 
& BrnninK/*’^’- Sabatier and (•. ('.audi(Hi,’‘ F. Sclieller.'-’ Selden Co. 
and H. (libbs,'’* T. Shojo,’* W. vSnelli*^,’’’ Societe des Acierees et 
Forges de Finninvd'’ Societe Chinn(jne di‘s IMnesdn Rhone, IV- 
Steinbuch and P. Schetelig,’^ and S rihenn 


1013 741H U)0:)7, 1011. .■)1.3l.’. 10110. lol.'). F V l.V>;;70. It’t0.v>3. 1(><»0/1* 
1^13- 47318:1, lOir). I) K 1’ Anm C HOTS'i. i!l0.'.O. ‘J2LMM, 'J2208- 

2240i). 2118(13. 22327. 23007. D K P 2771 11. 2771.HK. 28.'.O00, 2.S(ilS2, ;{(I3123- 
300103 300104, 1010. IU1« 1* 27)-1172. 2.*»Hr>.'>0, ir)S.Sl 1, lOlil, .Sp.m P .MtOOF 
.30117 ’l013: Swiss P 71410. 74«3:io. lOlS. It.il V 1310.“»8. l.O.i;!, 13377(;' 
1013; Swed 13(X)1. 1017, al>s( C A 1011. 8^ le 2220, 202.1. lOU 9 , -U;. 
1017 11,2027 1018.12,18-1.1010.18,2.171 J S C 1 101 I, M, 1-, M.l. 
ion’ 32 030 1013 34, 7:i3, .888, *1272, Ann Ktp S(u- Cluin Ind 101(». , 
1 272; Chem Zt^' 1013. 37, 70. 27- Anst P .SO'«)l 1010 Notn P 

Appl i:i8.30. 1018 IfuiiK P Anm P 2:io.). C 2.1.8.1, t M, 1.0.1 Nt 

• also II. Drevfus Swiss P 78017. 1018. al.sl C ^ u n « ri3 

1 p' P 121702. 12.3020, 1.3108}, lolo .ihst t .\ 101. », 13, 1(1.), 
‘>'>18 102(i 14, 72.J S C I loio. 38, 271 \. .110-A. ;188 A, HOA 711 A, 

2 V S P I313.34;i. lOlO, ahst C \ POO, 13, 2.881 , sn P U 1 Anm 

f' ‘)n7S'> PO'J . . 

~ .3' P 1073.84, 1(»7 .3.8.3, 1017, .ilisl C \ P.07, 11, 20(1.), J S C I 

nn, 38, 84.) A i;{|(|«).si. p.m l{ P I0.30()l, 10.300.3 . KHiIK.* 

iiwm |!h 7 I.- 1- lsT.11, is:ii2,aiM c .a ...it, 11, -'...h, -.'.so ..;is, 
12' \m 1010. 15, 2;i71. J S C 1 lOl.S. 37, 222 A.riml clmn l.O.s, 5, Jll 
’ .3 BcIk P 2.30110, 1012 

0 \orw P 28.337. 1018. .ii)sl C' A P0.8. 12, l.).)8 ^ ^ ^ 

" 1' S P 10441()0 POt!, P P P 2.30:i.30. 2.").3(0) , 2.t.i(08, win J»(l. 

al)st J S I 11 , Hit.:., HIT H l( I’ Amri C, H .'.l2IKi, 

ISKi.',-. 1!»IS. al,sl JSC. I'MT.ie, l(i:i. .'.HH.37..I.\,C I.MH. U, 

^ u K ]> n‘>337 Kl-3.38 1.32.3.3'», n2.3t»0. 1018. .ilisl j S P 1 lOfO. 

11 , sill-A h1.-,-ICc A 1-|,:«.:i4,2SS S..,..; !■ lODn.i'M.Val,.. C. A 

s !■ IISIKH. !•: I' ■^".71, J S 

12 P S P 1244001, 1211002. lOP.ahst C A 1.08,12, l.).), J 

^ ’if 'V p'. HMIT, IIPT.IS, PHT.^-'y.' A U I.;.: 

14 J Chem Iml Japan, POO. 22, -8. ahst C ; . - 

110906 ; al)st C A If>«. 'f j; u ’ 

. I9 kn P S)l75,19IH,al.st C A I9IS, U, . 
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TECHNOLOGY OF CELLULOSE ESTERS 


A favorite method consists in oxidizing the acetylene by 
^ ^means of mercuric oxide. The acetaldehyde is then transformed * 
into acetic acid, usually by atmospheric oxidation, aided by a 
small amount of ii salt as manganese acetate. Such processes 
are described in detail in the methods of Anon.,^* Societe des 
Acierees & Forges dc Firmihy,^ Badische Anilin u Soda Fabrik,* 

F. Bayer & Co.,^ J. Behrens,** G. Chazel,® Chemische Fabrik 
Griesheim Flcktron,^ Consortium ftir Elektrochemische Industrie,* 
Compagnie d'Alais et de la Camargue,*' H. Dreyfus,*®). Garcon,*^ 

N. Grunstejn,*'^ C. Hansen and A. Weindel,*® W. Mamchot,*^ H. 
Matheson,’® Farb. v. Mc*i.4er, Lucius & Bruning,*® Poore and Sul- 

1. Can Chem. J. mk 3, fAi, abst C. A. 11)19, 13, m. See Zts. ang. 
Chcni. 11)18, 180. 

» 2. K. P. Appl. 4018, 11)11), abst. J C 1 11)11), 33, 102-A. 

:i. D. R. P 21)4724, 11)14, 21)0282, abst C A 1917, 11, 2580; 1919, 
13,;i22:J. S C I 11)17,36,50;) 

4. P. P 407515,407778, 11)14; 1) R P 21)1)011, 11)13:297442, 1917; ‘ 
31494;). 1910; abst C. A 1915, 9, 1280, i;)70: 1917, U, 1519; J. S. C. 1. 1914, 

33, 830. Chem. Zeiitr 1911), 90, H, 01. D. R. Anm. F-30020. 

5. 1). R. P 287;)00. 29;){)11, 1913, abst C A 1916, 10, 2127; J. S. C. 

I. 1910, 35, 115 

0. Rev prod, chi ni 1918, 21, 194, abst C A 1919,13,110 

7. K. P. 14113. 1914, K P 473158, 1914, Swiss P 005;)7, 62720, 1912; 

70152, 1015; Belg P 24;);)29. 1912; abst C A 1910, 10, 2388; J. S. C. I. 

1915, 34, 491. 902, Ami Rep SfK- Chem Ind 1910,1,274 Holl. P. 3679. 
1919; abst C A 1920, 14, 1.341 Aust. P. 62490, 1912. D. R. Anm. 
C-20520, C-200;)3, C-2142.5. 1911 

8. K. P. 17015, 1913, 7418, 1914, F. P. 45.5370, 1913; D. R. P. 277111; 
286182, 1914; Helg. P. 2.58811, 1913; Aust P.‘ 71348, 1910; abst. C A. 191.5, 

9, 2424: 1910, 10, 2.503; J. S. C I. 1913, 32, 9.59, 1914, 33, 42; 191.5, 34, 818; 
1910, 35, 72; Ann. Rep. vSoc. Chem Ind. vSee E. P. 17016, 1913, F. P. 

4^9971, 191.3; abst. C A. 1914, 8, 2781 . 191.5, 9, 3.55 

9. E. P. 130651, 1918; abst. J S. C. 1. 1919, 38, 7.39-A; C. A. 1920, 14, 

72. 

10. i:. S. P. 12862.5.5, 12862.56. 1918, 1.30817.3, 1919; E. P. 105065, 
l(fe4.59, 110545. 130a3,5, 1917; F. P. 479656, 1916; Addn. 20201, 20202; Swiss 
P. 78274, abst C. A. 1917, 11, 21,37, .3041 ; 191^ 12, 42, 584; 1919, 13, 2218; 

J. S. C. I. ,1916, 35, 1179; 1918, 37, 18-A. 266-A: 1919, 38, 13.5-A. 

11!^ Bull. soc. encour. ind. nat 1917, 127, 568; US, 294; J. four. elec, et 
electrolyse, 1917, 26, 233; abst C. A. 1917, 11, 2066, 1918, 12, 566. 

12. D. R. P. 2.50356, 2.53707, 2,53708, abst. J. S. C. I. 1912, 31, 1053; , 
1913, 32, 109; Ann Rep Soc. Chem. Ind. 1916, 1, 272. 

13. U. vS. P. 1128780, 1159376, 1915, F P. 467778, 1914; abst.’-C. A. 
1915, 9, H)94: J. vS. C. I. 1914, 33, 830; 1915, 34, 12.50. 

14. Ann. 1918, UT, 93; abst. C. A. 1919, 13, 1827, See W. Manchot 
- and J Haas, Ann. 1913, 399, 123; abst C. A. 1913, 7, 3483. 

15. E. P. 1.325,58, 132559, 1918; abst. C. A. 1920, 14, 287; J. S. C. I. 
1919, 38, 819-A. 846-A. Can Chem. J. 1919, 3, 258; abst. C. A. 1919, 1^ 
2078. 

16. E. P. 10377, |914; F. P. 471225; D. R. P. 229854, 286400, 1913; 
Norw. P. 26693. 26694, 1916; abst. C. A, 1915, 9, 2796; 1916, 19, 1254, 1578, 

J. S. C. I. 1914, 33, 961; 1915, 34, 282. 
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man,^ S-t,* G. Cruimy' S. Utheim,^ A. Guyot/’ and Six'. Anon, dc 
Produits Chimiques (*RtabIisseinents Malolra),® \'crein. f. Chnif ‘ 
ische Industrie,^ P. Muhsani,'* M. Moest and Iv. vSohirni,'* Pnion 
Carbide Co.,’® and Darrassc Preres and L. Difponl." • 

Other sources of acetic acid product ion liave been advo 
cated, as from the waste sulfite liquor in pulp manufacture,’^ from 
sea weed,’’’ peat,’ 'and especially in the fermentation of saccharine 
matter.’*'’ In the concentration of acetic acid, the methods of 
Aktien Ges. f. Andin Fabrikation,"* [. Behieus,'’ H. Her^^sliom,”’ 
C. Dreyfus and A. (',reen,’‘' !•'. ('lalitzeiistein,*® T. (hierin^\'' liar 
burger Chemische Werke vSchon ie C<f-* and F. Klein/'^ rejire' 
sent the most advancetf practice. tTlTe purification of ai'etic 


1. K. P. Appl. m2. mi7. ahst J S C I ItllT, 36, HI 

2, IJmschau, liH7, 21, I.S7. alist Cluin /a-nti IPI'I, SO, 11. HI 

3 u. s. p. lain’dif 131. tH. imp. aim c .a pup, 13, 2kki:, j s. 
C. I. 1019. 38, K4()-A H Ihhhcit. f S P I'JHOSP',). PH T. .iHst C A 1P17, 
11,3(M1,J.S. C. 1 lPi7.36,'«2.‘. 

4 Iv. P. 11()27P, IPIS, Noiw P 2Pnil.S\vtd P 2S.U)I, PIIS, ahst, 
C. A. lOlH, 12, 27)73. 1910. 13, 2H. I S C I IPPi. 38, tu A 

5. U 8. P. 1313717). 1P20. aim C A PLMI. 14, 2.311 

6. F. P. 140784. 1020. ahst C A 1P20. 14, 220.3 

7. D. K P. 301274, ahst J S C 1 1020. 39, 12H A Swiss P H23.W, 
1913; Chem. Ztg 101.3, 37, 1142 

8 I5. R. P. Anni M 12P11, 1010, Clum ZIk' 1012, 36, 2.32 

9 U. S. P. 1.3372.")3. 1020. ahst J S C I 1020. 39, ."»0I A, C, A 

1920. 14, 1834. 

10. Can P 178237 . 

11. K. P. 123.32.'). 1010, aim J S C 1 1020,39, 100 A 

12. F. Alkicr, V 8 P 431213. 1800 M Platscli, Iv P PMiOO. 1012, 

Power Gas Corporation, ltd . Iv P 134*20.'). 1018, ahst J 8 C I 1020, 
38*A. See Norw'. P Anm l.')()}2, 1010, Choin 7av. P*20, 44, 37)0 

13. Societc Darrassc Kriivs, Iv. I' l‘23.3*2.‘). lOP.i, ahst C A. iOlO, 13, 
1521. 

14. T. Righy and Wetearhoni/iiiK, hid , Iv P IH7H, P.Ml .See also K*P. 
10834, 190;j; 17010, 1011, 2^4<;. 1012 

17). F. Coxon, Intern isngar J 1018, 20, 70, aim C A 10l{(. U, UH19; 
J. S. C. I, 1918, 37, 218-A, P Keuehenins, Arrli Rnhhcreultunr, 1017, 1, 
413;abst. C. A. 1918, 12, 1011 

16. D. R. P. .3(0)73, 1015, Anst P 721H0, 1010, ahst C A. 1917, 11, 
1017;J.S. C. I. 1918.37,370 A 

13. F. P.32.')013, 1903, ahst Mon Sei 1001,61, 43 

18. U.S. P. 1261.344, 1918. 

19. E. P. 20445, 1898 

20. . Zts. ang. Chem 1916, 29, 148, ahst JSC I 1916, 35, .^35, C. A, 
1916, 10, 2143. 

21. D. R. P. 28064, 188-3. 

22. D. R. P. mm, 1915. Dan P 2117,5. 1916, Swed P 42172, RU7 
abst. C. A. 1916, U, 2024; 1917, 11, 1519, 2138; J 8, C I. 1916, 31, 962. 

23. U. S. P. 129102.5. 1919, abst J. S. C I. 1919, 38, 266-A. 
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acid is detailed in the publications of Bardy/ J. Cavarly,* Cheni' 

’ rsche Kabrik Grunau Landshoff and Meyer, A. G,,^ Holzver- 
kohlungs-Ind. Akt. Ges.,* T. Olden, ^ C. Parsons,® A. Schmidt,^ 
M. Praj'er,'^ W. Bousfield and T. Lowry, K. Orton, M. Edwards 
and II. Kinj;,''^ G. v. Helotini," J. Behrens,’' Chemfsche Eabrik 
(iriesheim Elektron,’'’ Scott hnd Henderson,’^ and vSeott.”* 

Absolute acetic acid at ordinary rmun temperatures is a 
colorless str()n)(ly refracting liciuid of density of 1 .OoHS at 1S°/ 
•10°: I 1)4022, 20°/4o°;"‘ 1 o.V), is°/4()°,'M m'), i:)°;4°;0 08 :>:l 
7()..)74°;'« l.()i:i0, 2:)°/4°, l.Ol.')!)!, oO^ 47‘« 1.0:)272, 17 r)°/4°;2'’ 

1. Mon Soi 21 , poo, al)st Jahr (/hftn IS79, 32 , 500, J pharm 
chim 1K70, 30 , 45.'>, Clicin Cent*’ 1S70, 50 , K24. Chem Tech Kt*p 1870,18, 
II. 255. Bull vSfK' Bhotog Mar 1870 
, 2 PS P 121580, 1871 ‘ 

;i I) R B ;{or>-i2o, .‘owao. nuo 

4 K B 107000, 1010, Nor B 2^/7;i;i. I!)l7,al)st C A 1017,11,21.37, 
2001. J S C I 1017.36,002 

5 P S B 100.5.53, 1870 

0. P S B 87103, 00721, 1800 

7 t' S B .5!K5787, 1807 

8 1) R B Anin. 20181. ahst Chem Zt^ 1013.37,18.8 

0 Br(K- Ch(*in Soo 101 1, 27 , 1.87, J. C S 1011, 14.32, C hem Zentr 
1011, 82 , ll. 8.52. Bull Soc' Chun 1012, (4). 12 , 140, ahst J S C' I 1011, 
30 , 801, C A 1011,5, .3508 AccordiiiK to the Consortium f Klektrochem 
Industrie (1* B 100‘)71, 101.3, H B 17010, 1013, ahst. J S C I, 1014,33, 
42. 422). 

10 IW Chein vSw 1011,27, 120, ahst J S C 1 101 1, 30 , 081 . C A 
1011, 5 , 3.501 , Chem Zentr lOl 1, 82 , 11, .528 

11 1<: B 2012.5. 1007, ahst J vS C. 1 1007,26, 1201 . seealsoO Cdock, 
li B 28.50.5. 1002. ahst J v8 C I 100.3,22,201 

12 K B .3.302, loop ahst J .S C I 1001,20,474 K B. 28830, 
lOU); ahst J S C I 1011. 30 , 740 

1.3 Chem Eahr Gnesheiin Idektron. D R B. 2.30171, 1000, ahst. 
J S C I 1011, 30 , 300. Zts auK Chem 101 1, 24 , 2,80; Chem Zentr 1011, 
82 , I. .3.50, Chem Tech Rep lOll, 35 , 70, Chem, Ind. 1011, 34 , 8.3, Wag 
Jalir 101 1, 57 , 11, 21 , C A 1011, 5 , 2.5.30 For theT-esistance of sheet steel 
ejiainels to solution bv acetic acid of various stv^gths. R Landrum, Trans 
Amer Ceriyn .Soc 101 1, 13 , 404; ahst J vS C I 101 1. 30 , 1380; C. N 1011, 
103 , 28; 'Chem Zentr 101 1, 82 , i, 7,55. Chem Kng 12 , No 5 

14 F B 0711, hSOO See also Krauschwit/.er Thonwaarenfabrik fur 
Chem lud H B 2.5207, 1.800, ahst J S C I 1001,20,42. 

15 E. B. 120.52, 1807. 

10 R. Boustiehi and T. Lowry, J. C. S, 1011, 99, 14.30, abst. C. A. 
1011, 5 , 14.32; Zts. ang. Chem 1011, 24 , 20.84, Chem Zentr. 1011, 82 , II. 
8.52; Bull Soc Chim 1012, (4), 12 , 140 Their acetic acid fused within 
0 005 " of 10 OOP 

17. I). Tsakalotos, Bull Soc Chim. 1011, (4), 9..521 ; abst. C. A. 1911, 
5 , 3231; J C S 101 1, 100 , i. .514, Chem Zentr 1011,82,11,520. 

, 18. ‘K. Drucker and R Kassel, Z. phys. Chem. 1911, 76 , 309, abst. 
C. A. 1011, 5 , 1859; J. S. 1911, 100 , ii. .373; Chem. Zentr. 1911, 82 , I. 
1359; Bull. vSoc. Chim 1011, (4), 10 , 1473. 

10. J^Hubbard. Z. phvs. Chem. 1010, 74 , 217; abst. C. A. 1910, 4 , 
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I. 044(), 22 1 I.')" \ I (HU.-), I.')" ^ misiMble in 

all proportions without lurhulity with water, methyl, ethyK* 
propyl, butyl and amyl alcohols, ethyl ether, acetone, chloro- 
form, ethyl and amyl acetates, and. in j^enefal, a larj:^' number 
of or^mnic compounds. 

The ])roperties of acetic acid ha\e also been stiuhed by 
(i. Bennett,* K. Dnicker and K. Kassel, Iv Conrady,^ I.. iTost,** 

II. Hibbert,*^^ W. Nemst,' R.Scligman and P Williams,’^ N-Sclioorl,** 
and J. Thomlinsifli,’" 

Acetyl chloride formerly used in tlie manufacture of (‘ellu- 
lose acetate,” is no Ion j^er employed. Acetic acid solutions of 
cellulose acetate haye been proposed*for])hoto^^raphic purposes,'* 
as a cellulose formate solveit,” for artilicial rilament formathm,”', 
incandescent mantle impreKMUtion,'" and the esterifu'ation of 


2401. J C S 1010, 98, n, m, Hull S«k* Clum lull, (1), 10, S.II, Clieni 
Zcntr 1010, 81, II. 0;i0 

20 V H<»1ow7ow, Zts nhys Chnn 101 1, 75, .VJO, J C S 1011, 100, 
n, lOl.Clu'in Zcntr lOl I, 82, I, 000. Hull Sh- Clmu lOl 1, (I ), 10, I2l)r» 

1 r Histiilohr, Zts plus Cliciu 101 1, 75, .'>K.'), ;»l)st C A 1011,5, 
121S,J C S 101 1, 100, u. si . Chcni Zcuti 101 1, 82, 1, 021. Hull S<k‘ Clum 
1011, (4), 10, 122i The followniK .ire reeeiit ijeusity rlet« rmiuiUious (“rmi 
pared with water at 4' 20' ~ I 0r>02 (H Malosse. Coiupt reii^ 1012, 154, 
1007, abst Chem Zcntr 1012, 82, II. 0(K)) 

2 J C S lOlf), 107, ar.l, 108, 1.212 

d Zts physik Chcni lOl 1, 75, dOO, aOst C A 101 1, 5, IH.V,) 

4, Zt^ physik Cheiu 3, 210 

A J Amcr Ceram S<h lOlS. 1, 122, ahst C \ 1010, 13, 17.7, J S 
C I 1010, 38, 107 A 

0 Met Chem Kmi lOI.S. 19, :{ 07 , abst C A lOlK, 12, 2;{2'1, J .S, 

C I lOlH, 37, 071 A 

7 Zts Hlcktrocheui lOHi, 22, .'17. abst C A 1010, 10, HIO C Hol- 
land, Zts Hlcktr(x4iem 1012, 18, 2.'>4 , abst C A 1012, 5, .121.7 

H J S C I lOl^i. 35, SS, abst C A 1010.10,1100 * 

0 Hharm Week blad^ 1017, 54, 01.7. abst C A 1017, 11, .‘UMIH 

1(1, Chem News, 1010, 118, 2;i. abst C A iOlO, 13,0.77 , 

11 K Colby, 1) K V K2001,,ibst Phot Corres 1H0.7, 32, 02X 

12 A Wohl, IJ R H 1.71007, 1001 

1.4 I bcdcrcr. K I* 20.70;{, lOtKi. abst J S C 1 1007.26,120.7 K. H 

:i7i:i.7X, lOtHi.abst J .S C I 1007, 26, .4 H. .Mon Sm, 100S,69, 1.70 D R H. 


lOHJGO, lOtHl Heig P I0.7K.47, 1000 

14 j Bernberg, li P 2.711, 1007, abst J .S C I. 1907, 26, *0:14, Jour 
Soc Dyers, ltl07, 23, 21.7 P P .470202. 1007. abst J, S C I. 1907, 26, 
988 Mon vSei 1908, (41.68,87 I) R P 1808.40. 1898.47. HM)8; abst. Zts 
ang. Chem. 1908, 21, 208, Jahr Chcni 100.7- im II, 08.4. J. C S. 1908, 
94, i, .421, Chem Ind 1907.30,017 

1.7 Chem Pabr. v Heyden, E I* .49«.l. 1911, abst J S L. I. UHl. 
30, 114,4, 11.70, C A 1912,6,2172 P P 4204.'tp, 1911; abst J S C. I. 
1911,30,9.70. Au.st AppI A-427. ll.Jan 12,1911 Beig P 2.4247.7,1911. 
10. A. Little, ISP 189.7. 
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hydrocellulose/ normal cellulose, and ^modified celluloses. 
• Acetic anhydride is always used in the esterizing bath in 
conjunction with acetic acid. The anhydride may be manufac- 
tured by *a number* of commercial processes, as by the methods 
of T. Goldschmidt,* vSociete L’Oyonnithe,^ Akt. f. Anifin Fabrika- 
tion,* R. vSommer,'^ Verein fuer Chemische Industrie,® W. Cohoe,* 

1. M. Althatisse, U. S. P. fi792(M. 1901; abst. Mon. Sci. 1901, 57, 
284. F. P. 30472.3, l9(Mf; abst J. S. C. I. 1901, 20, 409; Chem. Ztg. 1901, 
25, 270; Mon. vSci. 1900, 59, 20. I) R. P. 123121, 1900; abst. J. S. C. I. 
1901, 20, 113.3; Zts. ang. Chem. 1901, 14, 90.5; Chcm.'-’Centr. 1901, 72, II, 
567; Mon. Sci. 1900, 59, 9; Jahr. Chem. 1901, 54, 892. K. P. 19039, 1900; 
abst.J.S.C. 1. 1901,20,926 . 

2. K P. 2.5430. 2.543.3, 1908; abst. J S C. I. 1910. 29, 112; Chem. Tech. 
Rep. 1910, 34, 108 P. P. 407iM0, 1909; Adcln.*‘Oct. 16, 1909; Dec. 29, 1910; 
Aust. P. 4.544.5, 1910; 50,347, lofl; abst. J S. C I. 1910, 29, 112, 517, .592; 

1911, 30, 768; C. A. 1911, 5, 1.562. Bclg P, 219.502, 219909, 1909. D. R. P. 
'222236, 1008; abst C. A 1910, 4, 2719; Zts. ang. Chem. 1910, 23, 1390; 
Chem. Zentr 1910, 81, I, 1999; Chem. Tech Rep. 1910, 34, 275; Chem. Ind. 
1910, 33, 407; Wag. Jahr. 1910, 56, II, 9. Compare T. Goldschmidt. E. P. 
611, 1911. F. P. 407046, 1910; abst. C. A. 1912, 6 , 1849; J. S. C. I. 4911, 
30, 768; 1912, 31, 1.52 H. Dreyfus, I) R Anni. I)-2746.5. 1912; abst. Kunst 

1913, 3, 420. D-279.52; abst. Kunst 1914, 4, 220. F. P. 448342, 1912, and 
First Addn. Apr. 18, 1913; abst J S C I 1913.32, 421, 1086. First Addn. 
dated Oct. 16, 1909 to F. P. 407046, 1909, abst. J. S. C. I. 1910, 29, 592. 
vSee also F. Bayer & Co , I). R. P. 127350, 1902; abst Jahr. Chem. 1902, 55, 
816; Chem. Centr. 1902, 73, 1, 150; Zts aug. Chem. 1902, 15, 67; Wag. Jahr. 
1901, 47, II. 8. H. Kessler, F. P. 31.5938, 1901; abst. J. S. C. I. 1902, 21, 
561; D. R. P. 1.3260.5, 1902; abst. Chem Centr. 1902, 73, II, 167rZts. ang. 
Chem. 1902, 15, 718; Chem. Iiul. 1902, 25, 428; Wag Jahr. 1902, 48, 9. 
Verein f. Chem Ind. Frankfurt, D R. P. 161882, 1902, abst. Zts ang. Chem. 
1905, 18, 1794; Chem. Zentr. 1905, 76, II, 42f); Chem. Ind. 1905, 28, 482; 
Wag. Jahr. 190.5, 76, 13. D. R. P. 16.310:4, 1902, Addn. to D. R. P. 161882; 
abst. Chem. Ind. 1905, 28, 482, Wag. Jahr. 1905, 76, II, 13. Second Addn. 
dated Dec. 29. 1910 to F. P. 407046, 1909; abst. J. S. C. I. 1911, 30, 768. 
E. ?. Oil, 1911; abst J. S. C. I. 1911, 30, 1.52; C. A. 1912, 6, 1819. D. R. P. 

" 241898, Addn. to I). R. P. 2222:16; abst. C. A. 1912, 6 , 1958, 2291; Zts. ang. 
Chem. 1912, 25, 189; Chem. Zentr. 1912, 83, I, 176; Chem. Tech. Rep. 1912, 
36, 407; Wag Jahr. 1911, 86, II. 27. Sec F. P. 3159;j8, 1901. 

3. F. P. 420346, 1910; abst. Mon. Sci. lOKL 78, 89; J. vS. C. I. 191 1, 30, 
307; C. A. 1912, 6 , 1959; Caout. Gutta-Perena, 19il, 8 , 5236. Soc. 
L’OyonnKlu*: F. P. 4427.38, 1911; abst. Mon. Sci. 1913, 78, 141; J. S. C. I. 

1912, 31, 1008; C. A. 191.3, 7, 28.35. For purification of acetic anhydride, see 
G. Om.stein, IJ. S. P. 1069168, 1913; abst. C. A. 1913, 7, 3195. For manu- 
facture of acetyl chloride, consult A. Wohl, U. S. P. 710648, 1902; abst. 
J. S. G. I. 1902, 21, 1411. E. P. 14a32. 1902; abst. I. S. C. I. 1903, 22,J09. 

4. E. P. 23924, 1910; abst. J. S. C. I. 1911, 30, 48; Chem. Tech. Rep. 
1911,35,79. F. P.421249, 1910:abst.J.S.C. I. 1911, 30,423. D. R. P. 
244602, 1909; abst. C. A. 1912, 6 , 2294. D. R. P. 273101; abst. .Kunst. 

1914, 4, 179; Zts. ang. Chem. 1912, 25, 751; Chem. Zentr. 1912, 83, 1, 1063; 
Chem. Tech. Rep. 1912, 36,227; Chem. Ind. 1912, 35, 223; Wag. Jahr. 1912, 
58, II, 39; J. S. C. 1. 1914, 33, 667. See D. R. Anm. A-17838. A-21632; abst 
Chem. Ztg. 1912, 34, 1174. ^ Naamlooze Vennootschap Fabrik van Chem. 
Produkten, F. P, 461450, 1913; abst. C. A. 1914, 8 , 2604, for the manufacture 
of monobasic organic carboxylic acid anhydrides. 

6. D. RrP. 171146; abst Wag. Jahr. 1906, 52, II, 18; Chem. Centr. 
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W. BaumI/ Bay(;r & Co.,^ W. Beatty, (». Baiteau,^ Bosnischc 
Electricitaets-Akt. Ges.,'^ Compapiiie des Pro. Chiin. d’AlaisVl 
dela Camargue,* Chemische Fabrik vornials Hofmami cS: St'hocten- 
sack,^ H. Dreyfus,** T. Durrans, A. Boake, and Ri>lK‘hs iS: Co,,'^ 
L. Finch, ^ F. de Jahn,’* J. Hewitt and C. lannsden,’* M. Herz- 
mann,’* H. Kessler,*^ Meister, Lucius & Bruning,'M<. Muller,'* 
Naamlooze Vennootschap Fabrik van chcin. rrodiicten,'’ A, v. 
Peski,'® C. Sage,'** vSankyoCo., Ltd.,’’** S(K'iete Chimiqiie des Usines 


1906, 77, II. 18 

6, D. R. P U)7a04. 171787, ;mi8. 1912, abst Wuk J.ihr 19(K), 52, 
II. 17; Chem. Zentr. 1918, 89, I. r)(Kl ^ 

7. Met. Chcni Fur ^919, 20, :>4() • 

1, U. S. P. 752947, 1904 For vehf itv of hydration of anhydiidcsjjf 
acids of the aliphatic senes, stx* P Verkade, Hee Irav Chun 1910, 55, 78, 
299; abst. C. A. 1910. 10, 1084 . 1917. 11, 87 

2. U. vS P. 08.8404, 1901, P LM.'iOO, PHM), !• P. 8(15090, 1901, I). 
R. P. 127350, 1900; Aust P 9410, abst Chem Centr 1902.73,1,750 

. a E. P. 1882.8. 1912, 1) R P 290702. 1912. abst C A 1918 , 7, 553; 
1914, 8, i917. U, 1519 . . , 

4. F. P. 474828, 1918, 47.5858, 1914. .abst J b k I 1915, 54, 1110; 
1916, 55, 72; Ann Hep. .^oc Chem Ind 1910,1,274 

5. U S. P 11.52098. 191.5. K P 28190, 1914. D. R P 281990, 1914; 

Swed. P. 4035,5, 1910, abst C A 191.5, 9, 2790, 1910, 10, 1107. 1.578, J. b. 
C. I. 1915.54,982. KKB ^ * 

6. E. P. 1300.50. 1918,. abst J. S C I 1919.58, <41 A 

8 * U. S R l'2a8115. 1918, 18.88979, 1920, E P 17920, 1915, 10045 0, 
100452, 10(>459, 1917, 180000. 1.80.574. 192(1; F P 
20261, 202(53, 20208, 1917. abst C A 1910. 10, 2%.>. Ml <. U, -8H-. OML 
1918, 12, 1195; 1919, 15, 1.88. 1920, 14, 187, J S. C I 19l(>, 55, 1 179, 191/, 

AA C*\ A £lp O 

’ 9.' E. P. 128282, 1917, 1.8a899, 131879. 1918, abst C. A. 1919, 15, 
2882- i920, 14, 187, 285; J S C I. 1919, 58, 28.5 A, 739- A. ^ 1920, M, |^r4 A. 
See ll P. 124542; abst C A 1919.15,17.50 

10. U. S. P. 13111.58, 1919, abst C A 1919, 15, 2.).10, J. S C. I. 1919, 

**’ n®\ s. p. U?|.5227, inio, u p. r,m. i«io, p. i- 417710 , loi’o; a 

R P. 283163 1910, Aust*P 0.5007, 1914, abst C. A. 191.5, 9, 2.568; 1916, 10, 
2615; J. S. C. I. 1910, 29, 1227, 1910, 55, 10.84, • • 

12 j. S. C. I. 1910, 55, 210, abst J. C. S 191b, 110, i, .50.^, Ann. Rep. 
Soc. Chem. Ind. 1916, 1, 278 

13. Aust. P. 43160. 1910 „ 

14. D. R. P. 132605, Aust P 12431 . abst Chenv f 

16 uTp r,773, 1914; F P 4(589(5.8, I). ft. P. 287649; 

Swiss P. 67435; Aust. P. 70783. 1915, 

140r T S C I 1914. 55, 984. 191.5, 54, 1072; Kunst. 1915, 5, 93, 202. 

17. b. R. P. 28(5872, 1913, Boll. P. 2484, 1918, abst. C. A. 1916, 10, 

a* P.^i36(530, 1915, abst. C. A. 1915, 9, ^ J * 

19. Perf. Essent. Oil Record, 1917, 8, lf2;;^l)St. C. A. b 1'. ^ 

Cf L. Radcliffe and S. Medofski, J. S. C. I. 1017, 50, 628; al/st t. A. 1917, 
Hi 2649. • • 
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du Rhone/, K. Leach, ^ B. Heymann'* and General Chemical Co/ 
* Ethylidene diacetate has been used for the simultaneous 
production of acetic anhydride and acetaldehyde,^ full details 
of which are to be found in the writings of K. Auwers, Jv Kobner 
and E. v. Meyenburg,'* E. v. Darbishirc and J. Thorpe,^ G. Boiteau/ 
A. Boake, Roberts & Co., and T. Durrans.'* 

In the manufactiye of cellulose formate, formic acid of high 
concentration is necessary. E'ormic acid may be prepared by 
the action of CO on an alkaline hydroxide in'' the presence of 
water, the sodium fornijite being decomposed with acid and 
distilled." The formate ^nd acid may J)e run into a converting 
chamber,'" and either cooled^^ or distilled under reduced pressure. ' ' 

, 20 Jap P .mw, 1017, abst C A HM7, 11 , 2090 

1 U S P l29H:r)H. 1.0(M)90:L lOIO. K P. IIOOOO, lOlOOO, 191S, K P 
4807)91. 1918. Swiss P 71097). abst C .A* 1910. 10 , 2007; 1918. 12 , 484. 1919. 
13 , 1717); 1920. 14 , 72. J S C I 1918, 37 , 282-A. 1919. 38 , 47)-PA, 840-A , 
J C. S 1918.114,1.289 

2 E P 107701, 1919. abst J S C 1 1920, 39, 280- A 

0 V S P 08.0404. 1901 

4 Aust I’ Atiin 20.09. 1910. abst Clioiii ZtK 1912. 36, 9.')8 

.'') Societe Cliimique (les I'snies (hi Rhone, U S P 1004989,1000904, 
1919; K P 11270.'), 112700. 1917. vSwiss P 78100, 78107, 1918, abst C A. 
1918.12,10.50; J S C I 1918, 37 , OOti-A. 1919, 38 , 2.0.0- A. .5.54- A I) R P 
.022740, 1917 ,abst Choni Ztg 1920, 44 , .001 Chein h'abrik Greishcini Elek- 
tron, E. P 14240. 1910, I) R. P 281.0.07. 191.5. abst Chein Zentr 'l9l.5. 86 , 
II, 2.0.5 Bosnischc Elektri/itats Akt -Oes V S P 11.52098, 191.5, E P 
20190, 1914,1) R P 284990. abst Chem Zentr 191.5.86,11,294 

0 Her 1891.24, 2888, abst J C S 1.892,62, 41 K Auwers and A 
Inihauscr, Her 1891, 24, 22.00, abst J C S 1891,60, 1191 

7 J C S 1907), 87 , 1710 

8 E P 47.58.5.0, 1914, abst J S C I 1910,35,72 

•9 E P Appl LSI 10, 1919. abst J S. C I 1919, 38 , .500- A 

10 R Koepp ami Co , F P .042108, 1904, abst J vS C I 190-4,23, 
911, Mon Sci 1900, (4), 65 , 0 D R P 209417 , 212041, 1904 , 288200, 
191 P. Aust P 4181.0.44.074. 1910, 0.0.').0.0. 1914. abst A 1910.10,2.502 
For method of preparing formates, see () Diili^se, A Luttringer and H 
Denis, F P ,121227. 1909, E P 29105, 1910, abst J 8 C I, 191 1, 30, .V42, 
S(M 

11 M Hamel. F P .041704, 1901. abst J 8 C I 1904, 23 , 91 1 ; Mon 

vSc'i 1900, (4), 65,0 E P 7.5.04. 1904. abst J 8, C. I 190.5.24,289,1' 8 P 
800000. 190.5, abst J 8 C 1 1900, 25 , .09, Mon 8ci 1900, (4), 65 , 117, 
Bclg. P. 178009. 19tM, Anst P 02492, 1908 e 

12. H Schroder, I) R P. 2;44.58(). 1910, abst J 8 C I 1911,30,80.0. 
Chem Zentr, 1911,82, I, 1707; Zts ang Chem 1911,24, lI,52;Chcm Tech. 
Rep. 1911, 35 , 014: Wag Jahr. 1911, 57 , II, 19, Chem Ind. 1911, 34 -, 321; 
C. A. 1911, 5 , 2922. D. R. P. 245168, 1909, abst. J. S. C. I. 1912, 31 , 557; 
Zts. ang. Chem. 1912, 25 , 990, Chem Tech Rep 1912, 36 , 295, Chem Ind 
1912 ,. 35 , 249. C. A. 1912, 6 , 2494, Chem. Zentr. 1912, 83 , I, 1260. 

10. H. Howard, U. ^ P. 960927, 1910; abst. J. 8. C. I. 1910, 29 , 81.5, 
Mon. vSei. 1911, (5). 75 , 74; Chem Tecli. Rep. 1910, 34 , 4a0: C. A. 1911, 5 , 
770. V. S. P J)70825, 975866, I9IO, abst. Mon. Sci, 1911, (.5), 75 , 98, Chem. 
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, Other methods have l)(H‘n brought forward by Soriete Anoiiyuie < 
des Usines des Moiiliiis,' I'arbwerke voriii. Meister. buciijs \' 
Briiningr Cheinische Kabrik ('.rniiau, baiidsJiofT mid . Meyer 
Akt. Oes.,’ \ Ilenipek^ Chetnisehe I'abrik (bieslieim Ivlektroii, ’ 
I). vStrauss,'’ Societe AiKniyme des Utabhssemenls l{veken el 

Tech. mil, 35, SO, J S C 1 I'MO. 29, si,'). C A MHO. 4, :12S0, 

1911,5,770 M Neumann, r S 1* OT.MAl. lOlO. al)*l J S C' I 1010,29, 

147)8; C A 1911.5,770 W Wallvfi, V S V 9701 1.'). I'llO, aim C A 
1910,4,82X0 K Ha\tr iK' Co , K T I17sl.'), 1000, aOst C A 1012 6, 
19.5K 

14 S(K' Clu'rii Iml HasK-, I< 1* S18.S. lOlU. aOst I S C I 1010,29, 
1080, C A 191 1, 5, 21 ')8. Clu'in Tech kip lOlT), 34, 1S2, I) k 1‘ 28007.7 
1910, ahst C A 1912. 6, 2290, aiiK Clu-m 0^ 1. 24, 2182 .Clurn /xwU 
1911.11, 1287), WaK Jahr 1011.57,11.20 1«^ P 12.7821, 1011.. ihst Mon 

Sci. 1918, 78, 119 , 

1 F P .8828.89, 1907, ahM [SC! 1008, 27, 210, C A lOO*), 3, 
287)0; Mon Sci lOlH). (4), 71, 102, Clieii* Tirli Rep 100.S, 32, 178, P 
^>027)80, 1907 

. 2 JAirbwerke, vorm Meistii. lainijs imd HiuimiK. I'! P 20S!t.8, lOlHO 
ahst J S C I 1910, 29, 118.8, C A 1011.5,211.7 D R P 282707, 1008, 

ahst C A 1912, 6, 1820, Clum Tci h Rep 191 1. 35, 21 1 . CIk m Ind 1011, 

34,22.7 F P 41781.7, 1000, ahst J S C I 191 1, 30, 27. Mon Sii 1018, 
78, 8.7.Cliem Tech Rep 1910,34,012 F P 8012. P.H)8, I » U P 212K11. 
1907, F P .88900.7, 1908, Aust P 1.8.8.17, 1,8.8.88, ahst J 8 t' 1 1908, 27, 
709, 9.78 See also Nitritfahnk Coi)enuk. 1) R P I0!»7.80, l‘MI8. 182091, 
lOai.ahst C A 1907, 1. 2001, C hem /entr 1000.77,1.1.781.1007.1.1100, 
Zts. ang Chein lOlHl, 19, 17.80. 190.8, 21, 210. Wag Jahr lOOtl. 52,*1} 

8 F P 807810. 1900, ahst J S C 1 1 900, 25, 1 17.8, Mon Sci 1908. 
(4). 69, 7.8. F P 144.8.8, 1900. ahst J S C I 1000, 25, 1 178, C A 1907.1, 
940. C S V 8.77040, 1907, ahst J S C 1 1007. 26, .8.89, C A P. *07, 1, 2.704 , 

D R P 19.8.709, 190.7, ahst J C S 190.8. 94, i. .798, Chem /antr 1008.79, 

I. 998, Zts ang Chem 1908. 21, 1090. Jain Chem 100.7 1008, 11, 818, 
Chem Zts 1908, 7, .702, Wag Jahr 190.8. 54, II. 11. Chem Ind 1908, 31, 
HL^ r S. P 117400.8, 1910, F P 1021.7, 191.7. I) R P 80.7420. 1014, • 
Swiss P 72878, 1910, Anst P 8.7148. 100.8. .ihst C A lOlO. IQ, 2.887. 1917, 

II, 1,719. J S C I 1910. 35, 10.8. 0.87 Chem F.ihr ('irunan, Fandshoff, 
Meyer, F Franke and W Rirehmr, 1) R P 21822.7, lOlO, ahst J S C 1 • 
1912, 31, 8.84, Chem Zentr 1012, S3, 018. Zts .mg Chem 1912, 25, .708, 
Chem Tech Rep 1912,36, l.7t. Chem Ind 1912, 35, 1.72. C A JO 12. 6 , 
2292 In the process of the Sue pour F’Indnstrie Chim Hale th P 12.tl21, 
1910, ahst J S C I 1911. 30, 1012) 

4 K. P .8428, 1908. ahst J S C I lOO-.l, 2S, 2.70, C A 1009.3,2207. 
Ohem. Tech. Rep 1909, 33, .884. !• P .8800.80, 1008. I S P IOI720I, 1912, 
ahst J S C I 1008,27,9.78, 1012.31,282 

.7, !) R P 280171, 1900, ahst J S C I lOl I. 30, .800. C A 1911,5, 
2.7.80, Zts. ang Chem 101 1. 24, 2.80. Clum Zentr 101 1, S2, 8.79, Chem 
Tech. Rep 1911, 35, 79, Wag Jahr lOll, 57, II. 21. Chem^Ind 1911, 34, 

82 For th? use of sulfonic acids, see also their D R. P 2.8.77.72, 1909, abst 
C. A. 1911, 5, 8488, 1912, 6, 900. Zts ang Chem 1911, 24, 1.749, Chem 
Zentr. 191 1, 82, 240, Chem Tech Rep 191 1 . 35, 848, Chem Ind 191,1,14,, 
428. ^ 

G I). R P 20<»418, 1907, ahst J S C I 1900, 2l, 074 , C A 1909, 

3, 2211; Zts. ang Chem 1909, 22, 10.82. Chem Zentr 1909, 80, 1917, Chem 
Zts. 1909, 8, 1.707; Chem Tech Rep 1009. 33, 209. Wag Jahr 141%? 55, 11. 
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Leroy, ^ J. Weise,^ Badische Aniline und Soda Fabrik,^ H. Sulzer,* , 
H. Sulzer-Rieter,® C. Kingzett and R. Woodcock,* P. Sabatier 
and A. Mailhe,^, M. von Unruh,® M. Vaygouny,® W. Walker,^® 
A. Wiens, “ Societe Anonyme Le Camphre,'* M. J3erthelot,‘* A. 
Brauer,^* G. Bredig,** andi with S. Carter,** W. de Coninck,^^ Elek- 
trochemische Werke,** C. Ellis and K. McElroy,*® F. Fritz,®® Gesell- 

19; Chem. Ind. 1909, '32, 311. For the method of 0. and P. Piequet, sec 
Bclg. P. 185701, 1905. 

1. F. P. 393526, 1908; abst. J. vS. C. I. 1909,,28, 160; Mon. wSci. 1911, 
(4). 71, 135; Chem. Tech. Rep. 1909, 33, 53. 

2. U. vS. P. 1043985, 1912; abst. J. S. C. I. 1912, 31, 1178. 

3. F. P. 372714, 19(XJ; abst. J. S. C. I. 1907, 26, 527; Mon. Sci. 1908, 
(4), 69, 82. E. P. 22038, <‘-906, abst. J. S. Q. I. 1907, 26, 967. 

4. Zts. ang. Chem. lf)12, 25, 1268; abst. J. S. C. I. 1912, 31, 682; 
Chem. Zentr. 1912, 83, I, 814; J C. vS. 1012, 102, i, 610; Chem. Tech. Rep. 
1912, 36, 405; Ital. P. 378/126/122772; &bst. Chem. Ztg. 1913, 37, 32. 

5. D. R. P. 243797, 1911; ?bst. J. vS. C. I. 1912, 31, 385; Zts. ang. 
Chem. 1912, 25, 605; Chem. Zentr. 1912, 83, II, 761; Chem. Tech. Rep. 1912, 
36, 146; Chem. Ind. 1912, 35, 190; Wag. Jahr. 1912, 58, II, 29. E. P. 784, 
1912; abst. J. vS. C. I. 1912, 3L 817 F. P. 438965, 1912; ab.st. y. S. C. I. 
1912, 31, 588; Mon. Sci 1913, 78, 136 

6. J. S. C. I. 1912, 31, 265, Chem. Zentr. 1912, 83, I, 1715; Zts. ang. 
Chem. 1912, 25, 1657; J. C. vS. 1912, 102, i, 367; Chem. News, 1912, 105, 26; 
Chem. Tech. Rep. 1912, 36, 360, C. A. 1912, 6, 1275. 

7. For the catalytic esterification of formic acid, see Compt. rend. 

1911, 152, 1044; abst. J. S. C. I 1911, 30, 048; Bull. vSoc. Chim. 1912, (4), 11, 
84; J. C. S. 1911, 100, i, 416; C. A. 1911, 5, 2630; Chem. Zen^r. 1911, 82, 1, 
1810. For exhaustive article on the manufacture of formic acid, see A. 
Dubose, Bull. Soc. Chim. Rouen, 1907, 38, 128-89, 328-63; 1913,41,83^; 
abst. C. A. 1911, 5, 473; 1913, 7, 504 0. Dubose, A. Luttringer and H. 

Denis, U. S. P. 1019230, 1912 For the properties of formic acid, see T. 
Walther, Faerb. Ztg. 1911, 22, 61, 83; abst. J. S C. I. 1911,30,416. 

8. U. S. P. 89175,3, 1907; abst. J. S. C. I. 1908, 27, 918; Chem. Tech. 

% Rep. 1908, 32, 413. For the A. Hempel method of producing formates, see 

F. P. ,3890;i9, 1908; U. S. P. 1017261, 1912; abst J. S. C. I. 1908, 27, 968; 

1912, 31, 282. See also J. E. Bucher, U. S. P. 1083589, 1914; abst C. A. 

, 1914,7,991. 

9. U. S, P. 1185028, 1916; abst. C. A. 1916, 10, 1817; J. S. C. I. 1916, 

35, 736. c 

»10f U. S. P. 1048609, 1912; abst. J. S. C. I. 1913, 32, 141; Chem. Ztg. 

1913, 37, 215. 

11. U. S. P. 993331, 1911; F. P. 362417, 1906; abst. J. S. C. I. 1906, 25, 
714; 1911, 30, 748. 

. 12. Belg. P. 231217, 1910; Au.st. P. 55442, 1912. 

13. Bull. Soc. Chim. 1874, 22, 440; Jahr. Chem. 1874, 27, 519; Chem. 
Tech. Rep. 1874, 13, II, 211. 

14. U. S. P. 1174663, 1916; abst. C. A. 1916, 10, 1406; J. S. C. I. 1916, 
35, 468; Chem. Ind. 1916, 39, 468. 

16. U. S. P. 1204933, 1^6; 1235426, 1917; abst. C. A. 1917, U, 187, 
2580; J. S. C. 1. 1916, 35, 1261; 1917, 36, 1008. 

* re. E. P. 801, 9762, 1915; abst. C. A. 1916, 10, 1911; 1917, 11, 86; J. S. 
C. 1. 1915, 34, 1143J 1207. 

17. Rev. gen. chim. 1916, 19, 68; abst. C. A. 1916, 10, 2577. 

18* D. R. P. 179516, 1906; F. P. 362417, 1906; Belg. P. 188838, 1906. 

19. V. S. P. 867675, 875056, 1907; abst. J. S. C. 1. 1907, 26, 1163; Chem. 
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^ schaft f. Cheraische Industrie/ M. Goldschmidt/ L. Grognot/ 
H. Haakh/ P. Haas/ C. Harries/ E. Higgins/ K. Hofmann and 
H. Schibsted/ Holzverkohlungs Ind. Akt. Gfs./ G. Ua/'* A. 
Jones, “ S. K^tz and F. Ovitz/^ S. Keimatsu and B. Ikeda/* A. 
Lackman/* F. Metzger/^ Nitritfabigk Ges./® J. Raschen, C. 
Higgins and The United Alkali Co./’ Chcmische Fabrik Griinau, 
Eandshof! and Mayer A. G./* R. Koepp & Co.,"* P. Thomas,*® 
Society for Chemical Industrv' Basle,’* J. Weise, F. Reiche and A. 
Barth/* and Chems*che Werke vorm. II. Byk.’* 

Manufacture of Acetated Cellulose. #The proper commercial 
manufacture of the cellulose acetates is a in'ience and also an art. 
A science in that certain chemical and physical principles in well 
defined and analytically deterAinable limits are involved; an art 
in that the personal equation in ifianipulative ability is of para- 
Inqjunt importance. Personal contact and practical experience 

Ind. 1907, 30, 1163. 

20. Zts.ang.Cheni. 1915,28, 1,272, absl C A 1915,9,2988. 

1. Aust. P. ,56803, 1912; abst Chem Ztg. 191.3, 37, 44, St‘(‘ V P 
382339 1907 

2. ' D. R. P.80419, 1884. V Fcldkamp, V S P 802980. 1905 

3. Belg. P. 193724, 1900. , 

4. D. E. P. 281044, 1913; abst C. A 1915, 9, 18.33 

6. Zts, b^lektrochcm 1910, 22, 443, abst J S C I 1917, 38, 81. 

6. Ber. 1919, 52, 05; abst J S C I 1919, 38, 318.A. 

7. E. P.23,377, 1912 , 

8. Ber. 1918, 51 1.389; abst J. S C I. 1918, 37, 782-A 

9 D. R. P. 3075.50. 1914, H P 10700t), Swt‘d P 4.3430, 1918; abst. 
C. A. 1917, 11, 2961 : 1918, 12, 1409. , 

10. E. P. 28.375, 1900. 

11. Ann. Rep. Soc. Chein. Ind 1910, 1, 227. 

12. U. S. P. 1212359, 1917. abst J. vS C I. 1917, 38, ,38.5. 

13. T. Pharm. 8oc. Janan, 191.5, No 399, 499, abst. C. A. 1915, 9, 2232. 

14. U. S. P. 1274109. liU8; abst J .S C I 1918, 37, 022-A. G. 

Luttgen, D. R. P. Anm. L-350,'^, 40701, 40780. , , 

15. U. S. P. 131.3312, 1919, al>st J. S. C. I. 1919, 38, 70.VA. 

16. Belg. P. 191501, 1900. 

17. E. P. 1.3953, 1907, abst J S<x:. Dyers Color. 1908, 24, 142jL S. 
e. I. 1908, 27, 420. In this connection see the following; U S. P. 8029^, 
820169, 820373. 820:374, 875055, 99:i331; E. P. 9008, 1900 ; 4471, 139/fe, 
1908; F.T. 362417, 382001, 342169. 

18. D. R. Anm. C-21350. 1911; abst. Chem. Ztg. 1912, 38, 761. 

19. Aust. P. Anm. 8584, 1912: abst. Chem. Ztg. 1913, 37, 712. 

20. Ann. Inst. Pasteur, 1920, ll, 162; abst. J. vS. C. I. 1920, 39, 481-A. 

21. Aust. P. Anm. 2461, 1910; abst. Chem. Ztg. 1912, 38, 1006. 

22. U. S. P. 820374, 1906. See Anon.. Chem. Age. 1920, 2, 453#C. A.. 

1920 1834 

23^ D. R. P. Anm. 56326, 1909; abst. Chem. Ztg.* 1912, 18, 656. For 
detennination of formic and acetic acids in presence of each other^ see R. 
Eaufntaon, Chem. Ztg. 1916, 19 , 575. * 
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, with the innumerable nuances of gradati^^n from cellulose to the 
desired finished product is substantially a necessity for commer- 
cial uniformity. , So often the patent specification of cellulose 
acetate manufacture is voluminous in descript^n, but frag- 
mentary in imparting useful details. 

The first patent for the manufacture of cellulose acetate’ 
was granted to Cross and K. Bevan in ISl)!. L. Ledcrer^ 
superficially acetylated cellulose for waterproofing textiles in 
1010. In the esterification of modified celliflose (hydrocellulose, 
oxycellulose and regem^rated ceOulose) the process of C. Weber 
and C. Cross, ^ A. F^chengruen an^l 1'. Becker,^ B. Boesch,^ 
Badische Anilin & Sodd Fabrik,” H. Peters and H. Cullum,^ 

1 U S. P. Am2(). 1H‘)4 H P‘MH)7(). 1894; abst J. S C I 

14 , 490, 987, Amateur Photon , Loudon, 1899, 30 , 140, Brit. Jour Photog 

1899, 46 , 771, Chem Centr 1890, 67 , 40.5 1) R. P 8.5.’}29, 1894, abst 

Chem Centr 1890, 67 , I, 1119, II. .507, Mon Sci 1900, (4), 55 , 104; Wag^ 
Jahr 1890, 42 , 084, Ber 1890, 29 , 012, Jahr Chern 1890,49,1080 'D R P 
80808, 189.5, being addition to 1) R P 8.5829, 1894, abst Chem Centr 
1890, 67 , II, .507 F P 248."v40, 1.894 Belg P ll.SloO, 1894 vSce also 
H. Rauch, Chem Tech Wcxdi 1919, 81. abst Kunst 1919.9,177 

2 U S. P 9.54810, 1910, abst J S C I 1910, 29 , .5.57, Mon vSci 
1910, (4), 73 , 1.8.5, Chem Tech Rep 1910, 34 , 209 H P 11104, 1902. 
abst. J. S. C I 1908. 22 , 040 F. P 8208,85, 1902, abst J .S C I. 1908, 22 , 
142, 100 F P.441804, 1912, abst J S C, 1 1912, 31 , 910, Mon Sci 1918, 
78,141. K P 7087,1912.] S C I 1918, 32 , 48.8, C A 191.8.7,8025 F 
P 455117, 1918; Kunst 1918, 3 , 4.89; abst Mon Sci 1914,80,11,] S C I 
1918, 32 , 805 K P. 8849, 1918, abst ] S C I 1918, 32 , 940 See also 
V'erein. f Chem Industrie in Main/, Iv P '9200, 1914 

3 II S. P 082005, 1.899 1' P 22029, 1898, abst ] S. C I 1899. 

18,7.50 Can P 08101,1899 D R. P 112817, ab.st Chem Centr 1900, 

% 71 , II, 510, Zts. aiig. Chem 1900, 13 , 778, Jahr Chem. 1900, 53 , 848, W.ag 
Jahr. 1900, 46 , II, 4.50 Russ P .8204, 1900. Belg P 187577, 1898 Dan. 
P. 2,5.58. 1899 Port. P. 29.80. 1899. 

. 4 U S P.78412,8, 1908, abst J S C I 190.8, 22 , 901 , Mon Sci 

190.8, (4). 60 , 178. D. R P 1.588,50. 1901, abstf Zts ang. Chem 19(M, 17 , 
1097, Chem Centr. 1904, 75, 025, Jahr Cht|-n 1904,57,1108,] C S 1904, 
86 , i. mi, Chem, Ind 19(M, 27 , .5.88. H P. 21028, 1901, abst J S. C. I. 
1902, 21 , 870. F P. ,817007, 1901; abst J. S C I 1902, 21 , 870, Mon Sci 
19(X8, 60 , .54 Ital. P 02042, 1901 vSee also their D. R Anm K- 17505, bemg 
addition to D R. P 2.50922; abst Zts ang Chem 1918, 26 , 7(X) D R. 
Acnn. F-2828,8 of 1909. F-.82828 of 1911. F-28111 of 1909 R-14316, 

1909. K-14998, 1909. K-15.581, 1909, being addition to E-14998 ^ U. S. P. 
79^50, "i. 1905; abst J. S. C. I. 1905, 24 , 080. D R. P. 1.59524, 1901, abst. 
Chem. Centr 1905, 76 , II, 527; Zts ang. Chem 1905, 18 , lOIlO; Jahr. Chem. 
19^5-1908, 76 , II, 984; J. C. S. 1900, 90 , i, 0; Chem Ind. 190.5, 28,.585. Aust. 
P. 81391. 

5. U vS. P. 7084.50, 1902; ab.st. J S. C I. 1902, 21 , 1248. U. S. P. 
•708457. 1902; abst. J. S. C. I 1902. 21 , 1248, Mon Sci. 1903, (4), 60 , 105. 

0. U. S. P. 8*12098. 1900; abst. J S. C. I. 1900, 25 , 232; Mon. Sci. 

1900, (4), 64 , 120. E. P. 2408;j. P.KH. abst J. S. C I. 190.5. 24 , 1081. F. P. 
.847900,% 19CH; abst. J. S. C. I. 190.5, 24 , 454, Mon. Sci. 1900, (4), 64 , 15; 
Chem. Ztg. 190.5, 29 , 493 D. R. P 1^414.5, 1904; abst. Chem Zentr. 1907, 
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L. Grote/ L. Landsbei^,- G. Miles,’ A. Woh,^ K. Bayer & 

H. Danzer/ Chemische Fabrik von Heyden,’ Knoll & Co./ 


78 , (5). U, 3(5:); Mon Sci. WYX (4). 70 , 77. Jahr Chcin. liK)r>.n)0S. II. 
m\ Zts. ang. Chem. \m, 21 , 2()S. Chew Iwi 1907,^, 23S. Wag Jahr 
1907, 53 , II, 4il. I) R. P 184201, 10(M; abst Z(s ang Chew 1908, 21 , 
208; Chew Zentr 1907, 78 , 303. Mon .St'i lOO.J, i4), 70 , 77, Jahi Chew 
1905-19a8. II. 984; Chem Ind 1907. 30 , 2.'17 . Wag Jahr 1907, 53 , 11. 4(12 
Aust P. 33013. Heig P 182210. 1903 Swed P 20249. I‘.H)3 Russ p 
11492, 1907 S(*e also their K P. 11042, 1911 K ,P *22237. 1911; alM 
J. S. C 1 1912. 31 , 279, C A 1913, 7 , 1287. Kunst 1913. 3 , 173 V P 
433307, 1911, abst J S C I 1912.31,329 Belg P. 239304. 191 1 , 2189(17, 
1912 Ital P 73 23(^120731 of 1911 1) R P Awn A 21 1(17 of .Sept, 

24, 1911 , abst Kunst 1913, 3 , 00 

7. U. vS P 1008489, 1911, abst* J S C 1911. 30, 1447, Mon Sea 
1912.n,lG3 U S. P. 1008337. 1911, abst J ST 1 1911.30,1417. H P 
10000, 1911; abst J. S C. 1 1912, 31 , 037, C ^ 7 , 232, Knnst 1913,3, 

173. K P 822. 1912. J S C I 1912,31,037 K P 2839. 1912 Ser also 
their F. P 432747, 1911, abst Mon*vSci 

1. H. P 23728, 1912, abst C A 1914,8, 1340 F P 470274, 1912 

2. F. P 4880. 1902, abst J S 1 '. I I90;{. 22 , 313 F P 3103(HI. 
#1901. abst J S C I 1902, 21 , 719, abst. Mon St'i 1903, ( 1), 59 , 33 Ansi 

P *17430^ 1902 I) R Anw b- 13737 

3 V S P 733729, 19(K3, Can P 90848. 1903 V S P 8.38330, 1900, 
Reissue thereon, 12037, 1907, abst Mon Sci 1907. (4). $ 8 , 110, I3'.». J S 
C 1 1900. 25 , 193, 1907, 28 , I(i3 H P 19330, 1903, F P 3.38079. 1903, 
Hung P 33.800, 1903; Belg P 187.308, 1903, Aust P 41401, lOO*.). Can P 
10;i(M3; Ital P. No 97, vol 213. 1903. I) R P. Anw. M 28289, 1903, issued 
as I) R P 2.32700, 1903 to Farbenfabriken vorw F Bayer K’ Co , abst Zts 
ang Chem 1912, 2 $, 2021. Cluin Ind 1912, 35 , 770, Kunst 19W1. 1 » 3.3, 
C. A. 1913, T, .3.")0. See also F Bayer Co, D R Anm l':-20903. 1903, 
being addition to L) R P 2.32700, abst j S C I. 19(K1, 22 , 901, 1900, 25 , 
803 

4 K P 20.327, 1912. absb J S C I 1913. 52 , 823 F P 14.SO<2, 

1912, abst J. S C. I 1913, 52 , 420. Kunst 1913, 5 , 193, Mon Sei 1914, 80 , 

,3. K P 24(KI7, 1900. abst J S C I 1907,28, 1213. F P 371417,, 
1900 abst J S C, I 1907, 28 , 340, Mon Sea 1908, (4). 88 , 79, Chem Tech 
Rep ’ 1907. 51 , 149 I) R P 322.380,1912 Consult J.aequet, F I' 29882, 

1913, D R Anm H-37941, 1912. R Ibiembcrg , 

0 F. P. 428.3.34, 19¥). abst J S. C I PHI, 50 , 113.3, Chem Tech 

Rep 1911, 55 , .370, C. A 1912, L 2109, Mon Sea 1913, 78 , 12.3 

7. F P 438049, 1912, abst J S C I 1912, 51 , 3.34 , Kunst #19^2, 2 , 
439. I) R Anm W-.30.300, 191 1, Inaiig addition to I) R Anm W .3tX)30, 
on the preparation of hydreKellulose esters of organic aciils, refused St*e F. 
Bayer & Co D R P 2.32001. 1912. Addn to 1) R P 24.3.37.3. abst. Zts 
5ng. Chem 1912. 25 , KXH. 2.381. Chem Ztg 1912, 54 , 1174, Chem Te^. 
Rep 19L2, 58 , 248, Olfl, Chew Ind 1912, 55 , 773. Chem Zentr 1912, 13 , 
1709 Also Act Ges f Anilinfabr F P 1130, 1913, D R Anm A'*23.3.32, 


8 ’ F, P. 4.338.33, 1913, J. S C I. 1913, 52 , 78.3 For the method of 
manufacturing a-llulose ester solutions by Plinatus, see K P. 10940, 1913. 
According to F. P. 452^374, 1912, and Addn P. 17104 of 1913 thereto, amines 
as aniline, toluidine and the xylidincs, or benzene and ethyl alcohol antV 
toluene and methyl alcohol are efficient for transforming acetone insoluble 
into acetone soluble cellulose acetates. E P 8990, 1912, J S, C. I. 191.3, 12 , 
^ F P. 442512, 1912; Chem. Tech. Rep. 1912, 38 , 693; C. A J913, 7 , 
1288, J. S. C. I. 1912. 31 . 917; Belg P. 224950, 1912; Kunst f912, 2 , 300. 
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^ Verein ftir Chem. Ind. iri Mainz, ^ Chemigche Fabrik auf Actien, 
vorm. E. Schering and A. Loose,* W. Parkin and A. Williams,* 
V. Pauthonier,^ H. Dreyfus,* H. Mork,* Internationale Cellulose- 
ester Ges.,* and F.Ulzer,* indicate the methods which have primar- 
ily depended upon the utilization of a modified cellulose as the 
starting point in the preparation of acetylated esters. 

In the acethtiQn with sulfuric acid containing catalysts, are 
to be included lead chamber crystals, sulforicinoleic acid,* am- 

D. R. Anm, K-47776, April 28. 1911. D. R. Anth. 12o. K-60333, 1913; 
Kunst. 1913.3,279. Belg. P. 253363. 1913; abst. Kunst 1913, 3, 355. E. P. 
16905, 1913. See also KnoV & Co., D. R. Anm. K48490, of July 14, 1911; 
D. R. P. 255704. 1911; abst. Kunst. 1913, 3. 40; Chem. Zentr. 1913, U, 482. 

D. R. Anm. K-62025. of July 17. 1912; K-52V89, of Oct. 9, 1912; abst. Kunst. 

1913, 3, 200. E. P. 2491. 1913; F. P. 453835, 1913; abst. C. A. 1914, 8, 2482; 
J. S. C. I. 1913, 32, 785; 1914, 33, 308. .D. R. P. 273706, 1911; abst. Kunst. 

1914, 4, 179. E. P. 4353. 1913; abst. C. A. 1914, 8, 2804; J. S. C. I. 1914, 33, 
349. D. R. P. 274260, 1912; abst. 'Kunst. 1914, 4, 234. D. R. P. 297501, 
303630, 305348, 305884, 305151; abst. Kunst. 1919, 9, 186. 

1. E. P. 3849, 1913; abst. C. A. 1914, 8 , 573, 2620. F. P. 455117, 
1913; abst. C. A. 1914, 8, 573; J. vS. C. I. 1913, 32, 865; E. P. 3849, 19008. 

1913. 

2. E. P. 27227, 1912; abst. C. A. 1914, 8 , 1668. F. P. 452374, 1912; 
J. S. C. I. 1913, 32, 652, 784. F. P. 450890, 1912. First addition dated Jan. 
16, 1913, to F. P. 452374, 1912; abst. J. S. C. I. 1913, 32, 784. See also 
I). R. Anm. 12o. C-21994, of 1912. D. R. P. Anm. C-21994, C-22781, 
C-237a3..1912. 

3. E. P. 26657, 1909; abst. J. S. C. I. 1910, 29, 1152. F. P. 421010, 
1910; abst. J. S. C. I. 1911,30,416. 

4. F. P. 466009, 1913; abst. J. S. C. 1. 1914, 33, 589; Kunst. 1914, 4, 236. 

5. A series of patents for solubility yariation by hydration has beai 
granted to H. Dreyfus, E. P. 20975, 20976. 1911; 20852, 21376, 1912; abst. 
C. A. 1913, 7, 890; 1914, 8, 1010. Swiss P. 63586, 1911; abst. C. A. 1914, 8, 
^52. U. S. P. 1286172, 1918; 1325931, 1919; E. P. 114304, 1918; abst. J. S. 
C. I. 1918, 37, 687-A; 1920, 39, 153-A. F. P. 432264, 1914; third addn.; 

E. P. 128215, 1919; abst. J. S. C. I. 1916, 35, 40; 1920, 39, 445-A. Can. P. 
155274, 1914. 

6. U. S. P. 1061771, 1913; abst. C. A. 1912. 7, 2707; J. S. C. I. 1913, 
32, 597. F. P. 416752, 1910; abst. J. S. C. L 1910, 29, 1371. E. P. 20672, 
lOlOjabst. J. S. C. I. 1911, 30, 3, <>4; C. A. 1911, 5, 2947. See also his U, S. 
Applications, 637857, 637858, 1911. If a chloroform-soluble, non-hydrat^, 
acetone-insoluble cellulose acetate be taken, dissolved in at^lute acetone, 
and a little dry sodium carbonate added, the cellulose acetate in 12-24 hours 
win pass into solution, thus showing that the sodium carbonate hydrolyzed 
cellulose acetate from the form insoluble in acetone to that modification com- 
pletely ’soluble. In U. S. P. 1074092, 1913; abst. J. S. C. I. 1913, 32, 976; 
Mon. Sci. 1914, 80, 11; Kunst. 1914, 4, 157; C. A. 1913, 7, 3839; H. Mork 
applies the hydrolysis as described in U. S. P. 1061771, 1913, to s^heets, films 
and filaments. See also Safety Celluloid Co. F. P. 458263, 1913; abst. C. A. 

1914, 8 , 2251. 

• 7» D. R. P. 260984, 1912; abst. Kunst. 1912, 2, 300; 3, 273; J. S. C. I. 

1913, 32, 748; C. A. ,^913, 7, 3228. 

8. Mitth. Tech. Gewerbemus. 1906, 241; abst. Wag. Jahr. 1905, 81, 
II, 192.^ 

9. V.*Pauthonier, E. P. 27102, 1909; abst. J. S. C. I. 1911, M, 19; 
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monium bisulfate,* sulfur trioxide,* sulfmic acid,* phenol sulfonic 
add,* sulfuric acid and sodium acetate,* nitric acid,* anunonium* 
nitrate,* dimethyl sulfate,* benzene suhinic acid," ethyl^ sulfuric 

Chem. Tech. Rep. 1911, 35, 50. F. P. 409465, 1909; ahsl. J S. C 1* 1910, 2$. 
761. • j . 


1. Sodete L’Oyonnithe, F. P. 42726.^ 191 1 : abst J. S C. I 191 1. 10, 
1061; Chem. Tech. Rep. 1911, 15, 481 , Mon. vSei 19i:{, 75, 125 Hunjf Appl 
0-674, 1912. Aust. P. 29b. A-1787, 1912; Kunst m% 2, 460 See also 
A. Wohl, D. R. P. 139669, 1903; abst Jahr. Chem •1903, 55, 1014, Clu*m 
Ind. 1903, 28, 167; Wag. Jahr. lOa*!. 48, 11, 418; Zts. ung. Chr-m 190,3, 18, 
286; Chem. Centr. 19q3. 74, I. 744. I). R P. 243.581. 1908; ab.st J. S. C I 

1912. U, 381; Chem Abst. 1912, 8, 2,316; Chem. Tech, Rep. 1912, 18, 196; 
Zts. ang. Chem. 1912, 25, 664; Chem. Ind 1912, 15, 190; Chem. Zenlr. 1912, 
83, I. 695. E. P. 20,527, 1912; abst. C A. low, 8, 1010 See I). R Anm. 
W-30500; being addition to W m3G, W-38(X)8. o^Aug. 31, 191 1 , abst Kunst. 

1913, 3, 180. t 

2. Societe anonyme L’Oyonnaxienne, F. P. 4.32751, 1911, abst J S. 
C. I. 1912, n, 123. wSee also P ElAtroeni. Swed P .3.3,546, 191 1 ; abst C A. 
1913, 7, 289. P. Engciskirchen. I). R A\ 2.55441, 191 1 ; abst C A 1913, 7, 
1587. 


• 3. C. Schwalbe, Zts. ang, Chem 1910, 21, 43.3; abst Jahr Chem. 

1^0. 81, I, 648; Chem. Zentr. 1910, H, I, 19fM; Bull. .Sw Chim 1910, (4), 
8, 694; J. C. S. 1910, 98, i. 224. 

4. H. Mork, A. Little and W Walker. U. S P. 709922. 1902, abst 
J. S. C. I. 1902, 21, 1345. E. P. 20660. 1902; abst j S. C. I. 190:1. 22, 1011. 
F. P. 324862, 1902; abst. J S. C. I. 190.3, 22, 646, Mon Sci 19(M, (4). 80, 
43. Knoll & Co. (E. P 8990, 1912; abst C. A. 191.3, 7, .3113, J. S C 1 
1913, 32, 823) take cellulose acetates insoluble in chloroform and render them 
soluble by treatment with such catalysts as sulfuric acid, neutral* salts, bi 
sulfates suclf as methylamine bisulfate, or organic sulfonic or sulfinic acids 

5. Knoll & Co. E. P. 8727, 1908; abst J vS. C I Hias, 27, m\ Addn 

9194, dated April 16. 1908, to F. P 376.578, 1907; abst J S C I l!*08. 27, 
996. D. R. P. 201910, 1907; abtt. Chem. Zts 1909, S, 1052; Zts ang Chem. 
1908, 21, 2333; Chem. Zentr. 1908, 79, I. 1349, II, 1310. Mon, Sci. 1912, 78, 
57. D. R. P. 201910, being addition to D. R. P 196730. 1900; abst Mon 
Sci. 1912, 77, 57. Belg. P. 199492. 1907. p 

6. A. and H. Knoll and M. Dacgc (Knoll & Co) K. P 8369, 1907, 

abst. J. S. C. I. 1907, 28, 1213 F. P. .376.578, 1907. abst J S, C I 1907, 28, 
988; Mon. Sci. 1908, (4). 88 , 88. D R. P. 1967.30, 1906; abst. C, A. 1908, 
2, 2301 ; Mon. Sci. 191 1. {9>), 74, 92; Chem. Zts 1908, 7, 806; Zts ang. Chem 
1908, 21, 1194; Jahr. Chem. 1^05-1908. II. 898; Chem Ind 1908, H, 422; 
Wag. Jahr. 1908, 54, II. 365. A u.st P. .36126, 371.38 • . 

7. L. Lederer (E. P. 26502, 1906; abst. J S C. I 1907, 28, m F. P. 

371357, 1906; abst. J. S. C. I 1907. 28, .340; Mon, vSei. 1908. (4), 88, 69. 
Belg. P. 195839, 1906). , , . 

8. A. Corti and Fabrique de Produits Chimiques Flora Soci^tc 

Anonyme, U. S. P. 826229, 1906; abst J. S C. I. 1906, 25, 825; Mon. Sci. 
1907, (4), 88, 35; E. P. 9998, 1905; abst. J. vS. C I. 1905, 24, 85.5.' F. P. 
346764, 1904; abst. J. S. C. I. 1905, 24, 40; Mat. Color. 11X15, 5, 63; Mon. 
Sd. 1906, <4). Wi 12. D. R. P. Anm. C-12963, 1903. Belg. P. 183877, 1906. 
Ital. Appl. P. dated April 17, 1905. ^ 

9. Knoll & Co. E. P. 2026. 1907; abst J. S. C. I 1907, 27, 353. F. P. 
369123, 1906; abst. J. S. C. I. 1907, 28, 91; Mon. Sci. 1908, (4), 88, £8. D. 
R. P. 180666, 1905; abst Zts. ang. Chem. 1907, 28, 1786; Mon. Sd, 1900, 
(4), H, 77; Jahr. Chem. 1905-1908, II, 982; Wag. Jahr. 1907, 55, II. 404. 
D. R. P. 180667, 1906, being addition to D. R. P. 180666, lOOSiabit. Chem. 
Ind. 1907, It, 110; Zts. ang. Chem. 1907, 28, 1786; Mon. Sd. 1909, (4), 78, 
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acid/ aniline bisulfate/ alkylamine sulfuric salts/ anhydrous 
copper salts/ nitrosulfuric acid/ ferrous suftate/ pyridine sulfate/ 
77; Jahr. Chein. U)05-1908, II. 982. Knoll & Co. (D. R. P. 272121, 1911; 
abst. J. S.*C. 1. 1914, 43, 040; Kuiist. 1914, 4, 192), prt-fer as an ester, sulfuric 
acid, acid sodium ethyl-sulfate, a chloroform soluble and acetone insoluble 
ester resulting when one part of cellulose is acted upon at'i00° with four 
parts each acetic anhydride and ^;lacial acetic acid an(i 0 04 part acid sodium 
ethyl sulfate. 

1 . C. Dreyfu«, V. P. 4;i0()06, 1911; abst. J. vS. C. I. 1911, 30, 1375. 

2. F. Bayer&CMI.S P 987092, 1911;abst J S. C. I. 191 1, 30, 485; 
Chem. Tech. Rep. 1911, 35, 250. K P 14271, 1910; abst. J. S C I 191 1, 30, 
485. F. P, 417274, 1910; abst. J S C I. 191 1, 30, 485. See also A. Eichen- 
grucn and F Bayer & Co, Aust Anm 27258, 1910, 237, 1910, 5012, 1910, 
5890, 1910; Aust. P.52289, 1911; 50331, 1912 Hung Anm. K- 1508, Jan 13, 
1910 Swiss P 52273, 191(fi 53888, 1910, being addition to 52273; 57952, 
1910 Belg P 220582, 19<0, 227385, 1910,, D R Anm. F-32823 D. R. 
P. 233780, 1911. I). R. Anti. IM55H. Dec 27, 1909, being addition to 
F-14998; abst. Kunst. 1912, 2, 340, 359 In Addn. 18,345, to F. P. 417274, 
1910, abst. Kunst 1914, 4, 235; J S C 1 1914, 33, 478, acid sulfates of aro- 
matic amines may be replaced by,;ieutral sulfates of amines Example 
50 parts of cellulose are acetylatcd by a mixture of 250 parts of acetic an- 
hydride, 200 of glacial acetic acid and 20 of methylamine sulfate or o-toluidipe 
sulfate, at 30°-00®. The product obtained is soluble in a mixture bf ethyl 
acetate and ethyl alcohol 4 : 1, in a mixture of chloroform and alcohol, and 
of nitrobenzene and alcohol Aniline sulfate is also claimed as elTicient 

3 A. Loose and Chem. Fabr auf Aktien (vorm E Sobering ), V S 
P. 1009445, 1913;ab.st J. S C I. 1913, 32, 805; Mon Sci. 1914, 80, 39, Chem. 
Abst. 1913,7,3227 E P.27227, 1912, abst J vS. C I 1913. 32, 090. Kunst 
1913, 3, 395; C A 1913, 7, 4009 E. P. 27228, 1912, abst. J S C I. 1913, 
32, 530; t. A 1914, 8, 1008. E P. 2178, 1913, abst Kunst 1914, 4, 15; 
J S C. 1. 1913, 32, 975 F. P 450890, 1912, abst J S C I 1'913, 32, 531, 
Kun.st. 1913, 3, 195; C. A. 1913, 7, 3227; Mon vSei 1914, 80, 0. F. P. 452374, 

1912, abst. Kunst 1913, 3, 274; Mon Sci 1914, 80, 8; J S C. 1 1913, 32, 
052; C A 1913, 7, 3003. Belg. P. 251010, hbst. Kunst 1913, 3, 235 Belg. 
P. 251011 ; abst Kunst 1913, 3, 235 Belg. P. 252882; abst. Kun.st. 1913, 3, 
275. D. R. Anm. 12o, C-21388. dated Dec. 18, 1911; abst. Kunst. 1913, 3, 
^0. See their I) R. Anm C-21994 and C-23703, Addn 17104 to F. P 452374. 
abst. Kunst. 1913, 3, 410, C A. 1913, 7, 4009; J. S C 1 1913, 32, 7S4 Alsf) 
their Iv. P. 2178, 1913, abst C A 1914, 8 , 2020 

• 4 F Pa.schke and the Safety Celhiloid Co E P. 15808, 1912, abst 

J. S. C. I 1913. 32, 192, C. A. 1913, 7, 3025. U\S P 1082107, 1913; abst 
J. S. C. I 1914, 33, 72; C A. 1914, 8, 821 cF P 458263, 1913; abst J. vS. 

C. I.*Uft3, 32, 1004. Hung. P. Anm vS-08.54 Badische Anilin und Soda 
Fabrik, E. P. 14042, 1914. 

5. Akt. Ges. fur Anilin Fabrikation, E. P 10700, 1912; abst C. A. 

1913, 7, 3414. Compare E. P. 1150, 1914, Addn. to E P 10700, 1912, abst 
J.*;^ C. I. 1914, 33, 088. See also D. R. P. 29.5889, 299030, 301449; abst 
Kunst..l919, 9, 180. 

0. Knoll & Co D R. P. 203178, 1900; abst. Jahr Chem. 190.5-1908, 
II, 984; Chem. Zentr. 1908, 79, II, 1549; Chem. Zts. 1909, 8, 1053; Mon. Sci. 
1912, 77, 96; Zts. ang. Chem. 1908, 21, 2420; Wag Jahr. 1908, 54, II, 365. 

D. R. P. 200950, 1907, being addition to D. R. P. 203178, 1900; abst. Chem. 
Zts 1909, 8, 1183; Zts. ang. Chem. 1909, 22, 656; Mon. Sci. 1912, 77, 90; 
Chem Ind. 1909, 32, 153; Wag. Jahr. 1909, 55, II, 397; Jahr. Chem. 1909, 
386. E. P. 2026A, IW; abst. J S. C. I. 1908, 27, 353. 

7. C. Claessen, D. R. P. 222450, 1908; abst. J. S. C. I. 1910, 29, 811; 
Zts. an^. Cliem. 1910, 23, 1.389; Wag. Jahr. 1910, 58, II, 4.34; Chem. Zentr. 
1910, W. II, 48; Chem. Zts. 1910. 9, 1902: C. A. 1910, 4, 2875. 
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and benzene sulfinic acid,^ arc among tlic catalysts |)rojK>sed. 

It has also been proposed to nullify the dcstnictive tendency < 
of sulfuric acid by the use of trichloracetic acid,^ moiUK'hlor- 
acetic acid,^ sulfacetic acid/ chlorides of phosphorus* or sirlftir/ or 
nitric acid/® In all of the above processes the adlulose ])asses 
into solution in the esterizing mixtuif , and is jirecipitated there- 
from by means of water at the close of the process. 

Cellulose acetates may also be preparefl in the fibnais or 

1. E. Knoevenagcl, F. P .%in2a. V S P l(K>(M)7t. 11)14 . alM. 
C. A. 1914, 8, 1667, J. S C I. 1907, 26, 91 . 1914, 33, 349 

2, Knoll & Co. D H P. 2();iW2. 1966. a hst Zts aii); Clu'm 190S, 

8, lLns,\VaK' 


21, 2334, 2426, Chein Zts 1969.8, 


Itihr 196H. 54, ll,;});7.Clu‘m 


Zentr. 1908, 79, II, HOo, lalir riicm 196.") 1964, 11. 9K;t Chcni Ind 196.S. 
SI, 711; Mon. Sci 1912, 77, 96 P H|M92, 1967 For inamifadnre 

of dichloracetic acid, see K Hiaiid, I) H P 2I66)»I, 1911, ahsl J S C. I 

1912, n, 796; Chem Zentr 1912.«I. 1742, Zts aiig Chein 1912. 25, 1657, 

Wag. Jahr. 1912, 58, II, 46 . 

3. Actien-Gesellschaft fur Anilm Inibiikation. 1{ P. 14255. 1906, 
• abst. J. S. C. I. 1907, 26, 220, C A 1907, 1, 1341 F P 36S738, 1966, ahst. 

J.S.C.!. 1907,26,30 I). R P 1 98 1.S2, 1905, ahst Mon Sei 1911 (51.74,54; 

Zts. ang. Chem. 1908, 21, 1760, Chem. Zentr. 1908, 79, II, 118, Jahr Chem. 
190W908, II, 982; Chem Ind 1908, 31,378. Wag Jahr. 19(H), 46, II, 362. 

4. Societe Anonvnie D’Fxplosifs et de prmlnits ChnnKpies, h, P 

385179, 1907, Mon Sei. 1909. (4), 70, 165; Hull Soc Chim 1969, (4), 6, 

557; J. S. C. I. 1908, 27, 589, C A 1969, 3, 238.3 F P 3.85180, 1907, M«m, 

Sci. 1909, (4). 70. 106, Full Sw Chun 1909, (4), 6, 5.57, J S C I 1908,27, 
589; C. A. 1909.3,238.3. , , • , 

5. M^Balston and J Briggs K F 10213, 1903, ahst J S C I 1904, 

23 557. 

6. Chcmischc Falirik von Hev<len, 1{ P 243.82. 1910. ahst J S L I. 

1911, 30, 616; C A. 1911, 5, 31.54 F P. 423197, 1910, ahs^t J S C 1911, 

30, 615; Chem. Tech H(M) 1911. 35, .307. Swiss P .>-149r. 191( liclg. I . 
22999.5, 1910. U. S. P 1051165. 1913, ahst J S. C 1 1913. 32, 192, Knnst 

1913, 3, 275; Mon. Sci. 1913. 70, 107 1). K P 269193, 19()J) ahst KunsC 

1914 4.20 97- C. A 1914,8,2251. Aust. P Anm A-.S062, 1910, ahst Kunsl 
1912’, 2, 460. In a later process (I) R P 273029, 1910, Addn to D, R I . 

269193; abst. Knnst. 1914, 4, 234) improvements due to the use of pyto- 

sulfuryi chloride arc deserthed by Chem habrik von Hevalen 

7 Knoll & Co li, S I»S9I2IH, 19(18, ol.M J S C I 
„ Sci. 1909, (4), 70, 110. K K Zp/ »• ,' 'Wii “'L'! J 


Mon, 


353. F. P. 373994, 1907, al)st J S C 1 
a, 83; Chem. Tech. Rep. 1907, U, 302 li R I' 3(112. J*. 5*’' 

, 1908, 7, 993; Zts. ang. Chem. 1908, 21, 2233, Chein Z.iitr 1008, W, 11, W, 
Chem. Ind. 1908, SI, 587, Wag Jahr KKW. M, JJ. 

1908, 962. I). R. P. 203178, 1906, abst Chem Zts 190t), 8 , 10.>I, ^-ts. ang. 
"■ :m. 1908, U, 2426, Chem. Zentr. 1908, 79, II, 1,549; Jahr. Shem. 190^ 
ift II 984- Chem Ind 1008 31. 741. Sec also D. R. Anm. K-50334, of 


iS/3v2V, lyiu, Aaan. xo if. n- ^ -- ’ ■ 

for the manufacture of fatty acid esters of ccUulose w then doscly related 
conversion products by means of fatty acid anhydrides m the ^cscncc ^ 
sulfur chlorides, in order to prevent i^eat rise m temperature ^urmg the 
acetylation, the cotton is previously dried. 
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granular form by introducing in the esterification bath a cellu- 
, lose acetate non-solvent as benzene. Examples of acetate pre- 
pared in this manner are to be found in the processes of L. Lederer,’ 
H. Moik,2 Societo Debauge et Cie,^ H. Dreyfus,^ Knoll & Co./ 
International Celluloseester-Gescllschaft.® The S^>c. chimiques 
des Usine du Rhone acetak either in the presence of 7 )% sulfuric 


acid/ with acetic anhydride in vapor form/ nitric acid/ trioxy- 
methylene/'* or methylene sulfate. 

Other methods of cellulose acetation Ijave been described 


1. IJ.vS P !)()200;L IDOS, lUll.abst J vS C I 1050 

K P 20501, 1000.;M0;L I007:ahst J, S C I 1007,26,880 K P 074870, 
1007: ahst J S C' I 1007, '26, 770, Mon Sci 1008, (4), 68, 84; Cht>tn Zts 
1007,6,1.80 In this coninction sfc D R V 185151 K P .8718.50 Aust 
P. .8120.8 See also lA'clerer.nHelK- P 244470, 1012, ahst Kunst 1012, 2, 
800 K P 7087, 1012, ahst Kunst 101.8,3,274 

2 U. S P 8.5-1874, 1007, ahst ) S C I 1007, 26, 71.8, Mon Sei 
1007, (4), 66, 1.50, C A 1007, 1, 2.810 (» Bssc4en and H Mork, U S P 
127.588,5, 1018; ahst C A 1018, 12, 2248, J S C I 1018, 37, 0.51 -A 

8. P P 4.50880, 1018, ahst Kunst 101.8, 3, 105, C. A 1018, 7, .82‘^7. 
4. P P 4.82(M0, ion, Pirst Addn 14.5.58, datiul July 7, 101 P. vSecond 
Addn 14.550, dated July 1.5, 1011, Third Addn 1.50.88, dated Jan 4, 1012, 
Fourth Addn 1,5804. dated April 1, 1012, Fifth Addn 10810, dated April 1, 
1012, Sixth Addn dated Aur 5, 1012, Seventh Addn 10404, dated Sept 10, 
1012 P P 448,812, 1012, Addn 17074 P P 4.82017, 1012, Addn 1.5710, 
ahst J S C I 1012.31,21.22.5, 1110, 1018, 32, 2H:1, 420, Chem ZtR 1012, 
34, 1 174 Iv. P 20077, 20078, 20070, 101 1 , 208.52. 21870, 22045, 1012 Belg 
P 24 12.5«, 2102.50, 240251, 1012, ahst Jour Soe Dyers. 1018,^29, 01 . J S 
C 1 101.8, 32, 18.8, 1008, J S C I 1018, 32, ,801 , Kinist 1018,3,0,5.104. 
4.84,485 Belg P 2412.50.2102.50,210251, 1012 Port 8818, 1012 Aust P 
12-0, Mar 10, 1010, Mar 0. lOll See also P P. 108.80, 100.5,20057, 1000, 
P. P. Addn 1,50.8.8 to P P 4.82040, ahst Khnst 1018. 3, 48.5 I) H Anm 
I)-204.80. 101.8, ahst Kunst 101.8,3, -1.80 

5 D R P 27.87(H). 1011, ahst J S C 1 1014,33, 740 
^ 0 I) R P 242280, 1010, ahst C A 1012, 6, 2170, Wag Jahr 1012, 

58, 11. 17; Kunst 101.8, 3, .85. Cheni Zts 1012, U, 2708, Chem Tech Rep 
1012, 36, 47. Zts ang Chem 1012, 25, 280, Chern Ind 1012, 35, 87; Chem 


?entr. 1012, 83, I. 208 

7 Societe Clnniique des Usines du Rhone.'P P 47,8800, 1014, P P 
1.8000, 1011, U S P 12.5.801.8. 101 1. vSvviss 10 .501 12. 08000, 1014,1) R P 
Anm fdau'd June 2,5, 101.8, ahst. C A 1015, 9, .8,8.58, 1018, 12, 1420, J S C I 
1015, 34, 48,8, 0(M): 101.8, 37, 20.5- A Swiss P 7810.8 

8 vStK'iete Chnnuiue des Psines du Rhone. P S P 10.80.811, 1012. 
J S. C I. 1012, 31, 080. Mon Sei 1018, 78, 11, C A 1012, 6, 2.528, Chem . 
Ztg. 1012, 485, Can P 180040, 1012, ahst C A 1012,6, 1520, p P 2.5808, 
1012; ahst. J S C I 1012. 31, 270, Kunst 101.8,3, 174, C A. 101. 8; 7, 609 
P. P. 4,87240, 1011, ahst J S C I 1012, 31, 429. Mon Sci 1018, 78, 134 
D R. P. 2.58870, 1010, abst C A 1918. 7, 8227, Kunst 101.8, 3, 140 Swiss 
P. 50412, 1011. vSee also their P P 1801M), 1014, for the manilTacture of 
acid esters of cellulose 

0. vSiK'ietc ChimiQue des Psines du Rhone, F P Addn. 20072, 1015; to 
K P 4'78.8‘H), 1014, p P 776.8. .8046, 1015; P S P Appl Ser No 81707, 
1015, vSwiss P 71001, '‘1015, I) R P Anm dated June 12, 1014, abst C A. 
1016, 10, 2200, 81.50, J S C I 1016, 35, 80. 1 1(H) 

10 iSoc^de Chimique des Psines du44honc. P. P 477620, 1014; P P. 
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and patented by Aktien ('»esellsoliaft fur Anilin Kabrikatioii,’ 

• Badische Anilin u. vSoda Fabrik,'- vSoeiele ptnir I'lnd. Cliitii a < 

J. Blanksraa,^ 1. Clement and C. Riviere,'* C. Cross and j. Rri^^s/ 

H. Dreyfus/ A. EichenKrun,'' Chemiselie I'abrik von Ut‘vden/ 
Knoll & C().,tf L. LandsberK," L bederer/’ V. beemans,’'* b. bilien 
feld/nV. bindsav/'* A. Flotsky,*'’ A. IV'bel.'M RadelilTe.'^Cliein- 

777;k 101"). V s P ioi:». Swiss p 7i(io:). ni)s( c A ion; lo, 

aioo, J s c i ion. 30, ;r)7. lom. js, 1017 . 3S, aso i-: p 

i2soib 1010 

11 S(K‘icl(' Clnnmiuc (li‘s I siius du Rlioiu-, !•' P }7.Si;{{i. l‘UI. P 
10822. lOI.-), I’ S P llonao. 1011. Swiss P 77(i(i;{. lOl.y 1) K 1* Amu 
June 12, lOlo; abst C A lOlO. 10, 2:^»H, 22'»0. llH7, 11, ao**. PMS, 12, 2i;!0, 

J S C 1 lolu. 34, lOSii. 1010. 35, lOO*.*. llM.sf 37, 2iao 

1 n R 1 ’ 2o:)S8o, 101 ft 2000:0;, 1017. .‘<i\iss p (;n2i, 01710. 1012, 

Ilul P 12077)1. 1011.127017). 1012, lliinn Apfl A 1820, abst Cluni /intr 
1017, 88, 1. ;r)0, 1018, 89, I. ;{Ot), Cluni 7Ag PMO. 37, 11 !■ P }:;7).''k)7, 

abst Kunst 1010. 9, 180 * . 

2 Norw P 17)082 , 

a K p 47o.aH;k lou.b p 21010. 1011. abst j s c 1 1010, 35, .ao 

• • 4 Chem Weekblad. lOin. 6, 717, abst J C S lOO*.;, 90, 1, -'70 

7) * Bull S<K b'neour liid Nat lOl.a, 7).a 
0 r S P 020828. 1000. !• P a8;0H)l. 1<»08 

7 r s P 118187)7. 1010. Ri- n.aas. 1017. 1278887). 1280'.l74. 1280', 177), 

1280172. 1018. K P 21028. 1001, 20877. 20'.>.V). 20'.»7)(). 20'.»7)7. aiKt-W, 20'.»7)0. 
1011. 208.")2, llu2.040;i, 11101, 1017). lOtMMIO. 1017).V>. li P Appl 120. lOKi. 
77)00, 1017, 11872, 1187a. PUS. 12400, 12'U.'’), lalKia. 17)PU, 21171, 21002, 
2177a. lOpi, P P 4:12040. Addn lOaiO, lOlOl. 177)100. 1(802.1, 1011, Can 
p loistK), ioisoi, 101802. loio, Swiss p (i.a.'iHO), 071 la, H(‘1 k l* 2ii2.''»o, 
1011, Aust P Appl. Mai 10. 1010, Maieli 1011. sir )• P PUOa, 1005. 
200.')7 1000, 24:i82, lOlO, 10.87)2. 2i:i7»). 2201.5, 1012, abst C A lObl, 7, 

801 1014, 8, 1010. 1010). 10, 12()'t. 1 1:1a. I7'«). 2«;;i7, P,U7, 11, 200. 70,5, 201(1, 
1018 12, 2087 1010. 13, 1027.^ S C 1 1012, 31, 24, 225, :{20, PUO, 15, 

40, 00. ()20, 080, 11.52, 1017. 3S, 7. .51. 1(KM. PUS, 37, 41'( A. 720 A, 1010, 

38, a.5H-A. .a04 A, 448 A. 184 A. 7.')OA. Clu-m Ztn 1014, 37, 10:i, Kunsi 
101.5. 5, 0.5 # 

8 I) R P 287745, 20.5701, 20()20.5. PUO. abst Clu-in 7A\[ Rep 

1017. 41, 04, Chi-m Zentr 101.5. 86, lb 804. 1017, 88, b 404 Sir also 1) R 

P 2.M:185 Kunst PUO. 9, 1.80 , 

0 Swiss P. .54107, TolO Aust P Anin 8(K12, 1010 

10 1) R P 20.4201 PUO, 2077)04. .40.4.5:40, :40.5:448. .40.58 84, :i(Kliai, 

1018, abst Chem Zentr 1010, 87, 11, .401. 1017. 88, 1, 10.48, P«8.*89, I, 
400, ‘177, 11. 2.40, .425 .^ust P .Anni A .541, 1014, Aust P .4:44.52, 1008 
lial’ P 48.5 47 1248.54, Hi-Ik P 107484. 1007. 2078.40, 1008, abst Chem 
ZtK 101.4.37,272 

11 BelK P 100.478, 1001 . . 

12.'' Belg P 1(3.42.51, 1002, P.(.5840. 1000, Aust P 0(812, Norw P. 
1024)P 10202, abst Kunst 1014. 4, '»4 
1.4 Beig P 1820.51. 1005 

14 Swiss P 06.512. abst Kunst 101.5.5,70 

15 r S P 12.40.578. 12.40.570, 1017, 1205210, 1018, 1.4.48(301, 1020; 
abst C. A 1017. 11 200.4, 1018.12, 1000. J S C 1 1017, 36, 1002, 1018, 

37, 4(31 -A. 1020, 39, 44.5 A, b ind Chim 1018,5,04. Cf 1' S P ^226.4.49, 
]22(i;J40. Sec K Zimmer, FarlK-n Ztg 1018, 23, :4.41. • 

1(3 r S P 1200.847, 1010, K P 7.5, 1015, abst J. S. C I 1010, 35, 
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ische Fabrik auf Actien (vonn. E. Schering) and A. lyoose,^ Snow- 
, den & Co., Ud.,^ W. vStevenson,* G. Fiifck,^ B. Borzykowski,* 
R. Miiller,® J. Zdanowitch,^ and F. Ruppert.® 

Changing the solubility in the process to partial hydration 
or “ripening,” first patented by G. Miles, has beerK extended by 
Aktien Gesellschaft fiir anilin Fabrikation,® E. Wagner,^® F. Col- 
lischonn,*^ C. Cpss and C. Dreyfus, Naamlooze Vennootschap 
Fabrik van Chemi^che Producten,'^ H. Dreyfus,’^ B. Gaisenband 
and C. Piestrak'® and E. Knoevenagel.^* 

The Deutsche Celluloid Fabrik” have described a peculiar 
compound obtained by treating mercerized cellulose with chlor- 
acetic or chlorpropionfc ^acids in tile presence of an alkaline 
hydroxide, a clear paste being foriped, soluble in water and pre- 
' cipitated by alcohol. The sodium salt dissolves readily in hot 
or cold water forming viscous solutions. E. Berl’® dissolves 
cellulose in i)0%-77% sulfuric acid, and coagulates by methyl 


39; 1919, 38 , 358-A. 

17. Aust. P. 6o040, 1914; abst. Kimst 1914, 4 , 274. 

18. E. P. 131357, 1918; abst. J. S. C. I. 1919, 38 , 759-A: C. A. 1920, 14 , 
123. 

1. I). R. P. Anm. C*2I388; abst. Chcm. Ztg. 1913, 37 , 92 

2. 4tal. P. 378/24()/122890; abst. Chcm. Ztg. 1913, 37 , 

3. U. P. 130029, 1917; abst. C. A. 1920, 14 , 123. 

4. D. K. Aiirn K-32472, 1911; Chem. Ztg. 1912, 38 , 901. 

5. Aust P. 60a39. vSwiss P 60510, Chem. Ztg. 1913, 37 , 834, 953. 

6. 1) R. Anm. M-6.3043, 1918; M-G7869, 1919; Chem Ztg. 1920, 44 , 
342, 367. 

7. E. P. 139232, 1918; abst. C. A. 1920, 14 , 2084. 

^ 8. U. vS. P. 1263119, 1918; vSwiss P. 62359, 66046, 66047; abst. C. A. 

1918, 12 , 1598; J. S. C. I. 1918, 37 , 367-A; Kunst. 1915, 5 , 72, 95. 

9. D. R. P. 295889, 301449, 1917; abst. Chcm. Zcntr. 1917, 88 , I, 
350; II. 714. 

10. 1). R. P. 299181, 1914; abst. J. S. C. I. *1920, 38 , 400-A. 

11. U. vS. P. 1201260, 1916; abst. C. A. VUG, 18 , 3159; J. S. C. I. 1916, 
35 , i:^56.* 

12. E. P. 125153, 1916; abst. J. S. C. I. 1919, 38 , 427-A. 

13. Holl. P. 3146, 1919; abst. C. A. 1920, 39 , 1439. See D. R. P. 
163316, 1901. 

AA, U. S. P. 1217722, 1242783, 1917; 1286172, 1280974, 1280975, 1918; 
E. P. 20978, 1911; 21376, 1912; abst. C. A. 1917, 11 , 45; 1919, 13 , 73; J. S. 
C. I. 1917, 36, 451; 1918, 37 , 766-A. Can. P. 183250, 1918. 

15. F. P. 4831116, 1917. 

16 U. S. P. 1241995, 1917; P. P. 453835, 1913; D. R. P. 297504, 306348, 
1918; abst. J. S. C. 1. 1913, 32 , 785; 1917, 38 , 1174; C. A. 1918, 12 , 223; Chem. 
Zcntr. 1918, 89 , 1, 499, 977. 

‘ 17.^ E. P. 138116, 1920. 

18. F. P. 454753;1913; abst. J. S. C. 1. 1913, 32 , 865; Mon. Sd. 1914, 77 , 
10. D. R. P. 259248, 1912; abst. J. S. C. 1. 1913, 32 , 653. 
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or ethyl alcohols in tlie manufacture of artificial filainents. 

Cellulose Format!.^ Transformation of cellulose into formic 
esters has been found much more diflicult than acetation, partly 
due to the more energetic reactivity of formic acid. Tlie«e formic 
esters may life prepared from normal cellulose, cellulose hydrate,’ 
and waste from artificial silk iiiamifactiire.* 'fhe catalysts 
which have been proposed include sulfuric acid^,^ /.iiic chkiride,'* 


1 . For r6sum<!* of formyicclltilose, containiiiK^ 3.‘U lHhli<iKra|)hu' n'for- 
ences in 65 notes, sco»K. Worden and k Rutstein. Kunst IIMJ, 2, :i2r) S, 
abst. C. A. 1912, 6, 3329; Chein. Tech kc-p 1912. 36, Si'e also 

et Gutta-p. 1913, liO, 6397. Kunst 4913, 3, 3.')2 1{ Worden, Clu-in I'liKr. 

1913, 17, 26; abst. C. A. 1913. 7, 2301 C N^ver, Kunst 1914. 4, 2(17 

2. U. S. P. 953677, 9550:42. 1910. abst J %s C I 1910, 2S, 5.^)7. Mon. 

vSei. 1910, (4), 73, 131 H P 17036. 1909, 1 3 C 1 1910. 2$, 1005 

F. P 405293, 1909; abst J. S C J 1910, 29, 417. Mon S«'t 1910. (4i, 73, 
171; Chetn. Tech. Rep. 1910, 34, 75 1) R I* 219162. 219163, 1907, ub.st 

Jahr. Chem. 1010, 63, I, 426. Z(s tdinn. 1910, 23, 76 S. Clu-in Ind 
1910, 33, 186; Waj? Jahr. 1910, 56, 11. 433. Mon S<'i 1914. 61, 80. Chem. 

* Us. It^O, 9, 1986, 1988. Aust P 45765, 1909. lluiiK .\nin N 952. July 


21, 190?!. it. P 103978. 1909 Belx P 1989.S-1, 1989X5, 217k;17. 1'.»0. 

3 U vS. P. 1046729, 1912, 106 1 977, 1913; abst J. S C I I'.'b'b 32, 
6.53; C. A. 1913. 7, 700, 2471, Mon Sci 1914. 80, 23 1«: P 15V(M), 1910; 

6241, 1911; abst J. S. C I 1910, 29, 1 199. 1912. 31, 279, C A 1911.5,2-2.1. 
1912. 6 , 2.52<1. Chem. Teeh Rep 1912. 36, .^-:i2. F P I20K.^»6. 191(1 abst 
T S C I 1911, 30, 279, Mon S<m 1913.78,113 Ibist Add to 1- P 12()8.>6, 
dated Mar. 13, 1911; abst J S C I b 30, 1().50 I> H P 
abst. Zts. aiig Chem. 1911, 24. 860. Chem /ts 1912. 11, 2-33; A 
6 . 2169, 2170. 2315, Chem. Zentr 191 1, 82, 1. 1333. Uieiii hdi Rep 19L, 

3^. 675; Wag Jahr. 1912, 58, II. 18 1) R. P 251(«(3. 19!(), M-ing Add 

to D R P 2.3.35.S9, 1909; abst Cln-in Zentr. 191.3, 84, 1, 8.3. Cbem leeh 

Rep ’l9i2, 36, 693, Kunst I9f:i. 3, .52. 260, C A m *- 

233792 234433 1911.229046. 1910 Aiist P 49177, 51819. .-421, (4M4/ , 
abst kunst. 19i2. 2, 4.56, 1913 . 3, 218. 39.5 Swiss P .5.3.^), 1910 Hung. 
Anm. 0.-3306, Mar 13, 1911 Can P. 133197. 1911 
employed is the ordinary formic acid of commerce, of about , stnngll 
bv weight. The celhilon- hvdrates will dissolve in this foimic acid at ordinary 
room temperatures, but a temiieratuK of 40" .50" is preferab e At highiT 
temperatures the solution is more rapidly formed, Init ly^ore thinly fiowing. 
lempcrmu 1907, al8,t J S C I. 1907, 26, 631 . Jonr, Nk' Dyers, 

1907 23, 215 F. P. 376262, 1907, abst J S C I 1907, 26, fl88* Mon. 
Sci. i908 (4 ) 68,87. D R P. 1898:36. 1«9K,37. 19f)8; abst Zts ang Chem. 

1908 2lt '268* Jahr. Chem 1905 1968, II, 983, J C S 1908, 84, i, .121 ; Chem, 
Ind. '1^7, 30, 617; Wag Jahr 1907. M, II 400. 

formvlation in the presence of sulfuric acid, while D R I 1H9KI- ty^iims 

the usi of gaseous HCl. 2 4 parts U'lng required for 20 30 parts of cellulow 
the u* 0UiL«<m J J, C l. « (». », .*7; Mon. 

Sci 1910 (4) n, 131. H I’ 1909; alKt. J. .S C. 1. 1911 , IIMB 

P P 40.^(293 1909 alwt J. li. -■ 1910, 29, 417; Mon Sci 1910, (4 1, 75. 
fyi ChTrcTiun. 1910, «, 7.9. U. R. P. 2l«'fl2l91«3 11K.7, a ,sl 
Tahr Chem 1910, k 426; Zts ang. Chem. 1910, 23, i6H Chem. Ind. 
ioio', 55, 186; Wag. Jahr 1910, S», II 4M, Chein. Zti. 1910, 9, 

Aust P 45765, 1909. Hung. Anm. N-952. July 2r, IWKI. It. 1 . 10.3978, 
im Mg. P. 198984, 198986, 1907; 217837, 1909. 
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^(aseous HCl/ other halogens,^ sulfuryl chloride^ and chloro- 
, sulfonic acids/ Kthyl sulfuric acid'’ and phenol sulfonic acids/ 
have also been advocated. The forinylcelluloses have been 
investigated by Q. Cross and E. Bevan/ E. Bed, and W. Smith,® 
R. Woodbridge,^' Nitritfabrik Akt.,’" H. Deming," Actien Gesell- 

1 R, P 2511, 1(107, abst S C I 1007, 26 , (>14; Jour Soc, Dyers, 

1007, 23 , 215 F P*;i702(;2, 1007, abst J. vS C. I 1007, 26 , 988; Moii. Sci. 

1008, (4), 6S, 87 ’1) ,R. P 1808.‘1(), 1808;17, 1008; abst. Zts ang. Chem. 

1008, 21 , 208. Jalir Cliem 1005-1008, 11, OKI, J C vS. 1008, 94 , i, .121; Clicm. 
Ind 1007, 30 , 017 , 

2. K I’ 22217, 1011, F P 4.r)507, 1011, abst Mon vSei 1911, 78 , 

I. 11 Bclg. P. 2.10.104, 1011; abst J vS. C I 1012, 31 , 270, 129. 

1 V S I’ 105110.1, KiM. abst kunst 1911, 3 , 27.1; J S. C. I. 1011, 
32 , 102 F. P. 24.1.82, 1011\ abst J S C. }. 1911, 30 , 010; C. A 1911, 5 , 

II. 17 F P 421107, 1010, abst J vS C I IPl 1, 30 , 01.1, Chcni Tech. Rep 

lOIl, 35 , .107 Swiss P .14407, 1010 Belg P 220095, 1010 

0 BonhoelTer, H (luntrum and FarR v Bayer & Co , D R. P. 217765, 
1000 (zinc chloride and sulfuryl chloride), and D R P, 237760, 1000 (zinc 
chloride and chlorosulfonic acid) I*- S P. 1001247, 1014, F P. 422542, 

1010, abst J S C I 101 1 , 30 , ,1.12, 1014, 33 , .140, 

4 F P 4.100(M), 1011; abst J S C I 1011,30, 1.175, Mon vSd. 101.^, 
78 , 127 

5 V S P 00171,8, 1011, abst J S C I 101 1, 30, 888 K P 1.1.16, 
1011; abst J S C I 101 1, 30^210, 1100, C A 1012,6,18.11 F P.42744.1, 

1011, abst J S C I 1011.30, 1051. 1), R P 2.17210, 1010, abst Zts ang 
Chem ion, 24 , 1.8.17. Chem Zentr Kill, 82 , II, 497, Chem Ind 1911, 
34 , .1.15 Belg I’ 2.1.187(1, 1011. Aust Anm -2170, Mar 10, 1011; abst. 
Chem Ztg 1012, 36 , 2.12 

0 K P 20210, 1010, .100, 1011 F P 421774, 1010, "'abst Mon. 
Sci 1011,78,11 F P 424021. 1011, D R. P 2405.1.1, 1010; Aust P .14.112, 
1012 Hung P .10((0, 1010 Swiss P .1.1777, Belg P 2118.11, 1011; Can 
P. 1.14104, 1011, abst J S C I 101 1, 30 , 4,81, 01.1, 741, .888; C, A 1011,5, 
.1.140, 10I2. 6 , II. 88, Kunst 1012, 2 , 2.1.1, 101 

7 J C S 1011,99, 14.10-1450, abst J S C. 1 1011,30, 1008, C A. 
1011, 5, .1.108, Chem Zentr 1011, 82 , II, 8.1, 5-0. Zts ang Chem 1011, 24 , 
2^,84. Chem News. 1011, 103, 205 

8 Ber 1007, 40 , 00.1 008, abst J C S 1 008, 94 , i. .105, J. S C I. 
1008, 27 , .111, C A KMK). 3 , 8,18 

' 0 J A C S 1000, 31 , 1070, abst J C S P.IOO, 96 , i, 708; Bull Soc. 

Chini 1010, (4). 8 , .821, Zts ang Chem. 1010, 23 , 144, Jahr. Chem, lOOO, 
62 , 1 1. ,180. J S. C I 1000, 28 , HKU. C A 10 '0, 4 , 007 

10 V S P 0.51077, 0,1.1082, 1010, ab.st J. S C. I 1010, 29 , .1.17; Mon 
Sci 1010, (4). 73 , 111. R P I7ai0, lOOO, abst J S C I 1910, 29 , 1005. 
F P. 40.1201, 1000, abst J S C. I 1010, 29 , 417. Mon vSei 1910, (4), 73 , 
171, Chem Tech Rep. 1010, 34 , 75 D R. P 219162, 21016.3, 1007, abst. 
Jah/‘ Chem 1010. 63 , I. 420. Zts. ang Chem 1010, 23 , 761; Chem Ind. 
1010, 33 ,' 180; Wag Jahr 1010, 56 , II, 4.11; Chem. Zts 1010, 9 , 1986, 1988. 
Aust P 4.1705, 1000 Hung Anm N -0,12, July 21, lOfKb It P. 103978, 
1000 Belg P. 1080.84, 10808.1, 1007, 217K17. lOIK) 

11. J. A. C vS. 1011. 33 , 1510, abst J S. C. I. 1911, 30 , 1111; J. C. S. 
1011, 100 , i, 771. C. A. lOll, 5 , 1678, Chem. Zentr. 1911, 82 , II, 1434. He 
found that a ini,\turc of 30 cc. formic acid sp. gr, 1.22, 70 cc. hydrochloric 
acid sp gr 1 40 and iO gm. calcium chloride will dissolve 1.5 gm. cellulose 
within 15 minutes, while a mixture of the two acids alone will affect no solu- 
tion in 24 hours. . 
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schaft f. Anilin Fabrikation,’ ViTciiiiKlc (ilaii/.slufi' FahrikiMi,-’ 
E. Friedmann'' and G.* Bonwilt/ 

The solvents of cellulose formate are limited, and inelnde 
lactic acid,'* formic and lactic acids/’ pliosplujric ai'id,'^ and in- 
organic saltsf' Phenols'* and chloral**' have been used to a limited 
extent only. • 

Processes for the commercial utilization of ci-llnlose formate 


1, li P 222:tT. mil . ahst J. S C I Ptl2. SI, 27',* Sir also tlinr 

K. p. iirit), mi4, p p Mwm. mia 

p p 4:i5.')()7, lUPi.Hcij' p 2:in:)(;i. mii.ai»vt i s c i imu, 31, aj'.i 

1) R P, 2;t77()r), 2;i77C.(). IIKKI. alM Wak' Jidu mil, 57, II. 120 
li P 249K0, mio, P i‘ 422.')12. 10141. a hst Moil Sci lOlO. 78, IKl Aust 

P «77(). Nov ll.’lOIO. ahst J S C I 101 if 30, .m2, 1112, C A 1012,6, 

1(372 Aust P r)22M0.al)st Ktiist lOl.’l. 3,27l» * ^ 

P P 24.482 1010. P P 42.4107. mi0.#al)st Mon Si lol.i, 75, Il< 
vSwiss P. .‘)4407. lino HiOk P 2‘4»00.'). 1010, al>sl J S^ C I 1011,30,017). 
01(3; C A mil, 5, .41.')7. CluMii Tech Kip 1011.35, .10/ , , , 7* * 

r S P 1040720 1012, 10*)i')l.4. 101.4. ahst Mon Si lOI-i. /•, 
l.')l C A 101.4, 7, 700, 1008 li P l.')7(M), 1010, li P 0211, ION, hnnii 

• Mlditioji to K P 17)700. 1010. P P 120.8.*, 0. I'-dd. l’'>rsl tlurdo 

dated Mar 14. 1011. 1) R P 244.^)80. 100*. ►. ahst W.ir ' 

421 D R Aniii 13-00.4(14. V-8074. V 00. ,4. ahst ’ 

Rek P ‘>4444.4 1011 Aust P A -.*,148. 1010 , 2001. 1011, Swiss P .).{.)8,,. 

J S C I lint), 29, 1100. ltd 1.30, 270. 1(NI. 1012, 31, 

4 r S P 0047.48. 1011. li P hViO, 1011, f‘ I , , 

P 2.47210, 1010, Bek P 2.4.47.80. 1011. .\ust " 

J.SC I wn 1.30, 8.88, 1().M. 12.4(3. l.4(K»,Cluui/tk m 

4 r s P .804000. 100.'). li P <3,.)i. 100.) I* 1 mo,), i k 

P 17.TO), mot. 188.442. 100.4 , . 

.4 Vereiuiste ('daiizstolT PahtiUn A-(. , P P Mhl. 101 1 , I' I I>01»>*. 
1011 ahst I S C I mil, 30, *11.40. ll.')(> 

'i: s l> 000211, 1001 Sei also Purst ^ 

Kunstseideii und Acelalwerke. D K 1’ 2.3/. »0O, 1 /, 

100(1. P. P (5.4.44. lOtnn P P 4IM^ pa-m;,,! pun 

K Bronmrt. I S I' ''I'-’ f / A ' 

Mon sci i«i2,n, 11^. i; .'''2 )■' 

J S C. I. 1014, 1104, Kuiist 101.3. 3, 4/4 D R I J5()000 and AOOii 

2075.47 thereto * * • 
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have been described by E. Thomson and J. Callan,^ C. Ellis,* 
Chemische Fabrik von Heyden Aktiengesellschaft,* J. P. Bem- 
berg Aktiengesellschaft,* E. Worden,^ and Vereinigte Glanzstoff 
Fabriken ‘Akt. Ges.® 

Carbohydrate phosphates,^ cellulose propionates,*^ butyrates* 

1. U. S. P. 695127. 1902; Rc. 11997, 1902. 

2. U. vS. P. 999490. 1911 ; abst. J. vS. C. I. 1911, 30 , 1051. 

3. K. P. 3973, 1911; P. P. 426436, 1911; Aust. Anm. A.-327, 1911; 
abst. J. S. C. I. 1911. 30 , ‘950, im. 

4. M P. 2511, 1907; P. P. 276262, 1907; D. R. P. 189836, 189837, 
1908; abst. J. C. S. 1908. 94 , i, 321; J. C. S. I. 1907,* 26 , 634, 988; Chem. 
Zcntr. 1908, 79 , 1, 320, C. A. 1907, 1 , 2191 ; 1908. 2 , 1508. 

5. J. S. C. I. 1912, 31 1064~8.t Reprinted Chem. Hug. 1913, 17 , 
26. Reprinted Mon. vSci 1915, 78 , f(5). 3 ], 388; abst. C. A. 1913, 7 , 888, 
2304, Chem. Zentr. 1913, 84 ,* 1 . 1105; J. C. S.<913. 104 , i, 19. 

0. Belg. P. 231279, 1910 Aust. P. Anm. 9782, 1910. Swi.ss P. 
53585. 1910, 56146, 1911; Aust Anm 97^2. 1910; 2275, 1911; abst. Chem. 
«Ztg. 1912, 36 , 478; 1913, 37 , 481. K. Bronnert, U. S. P. 1153596, 1915; 
P. P. 423774. 1910, abst C. A. 1915, 9 , 3129; J. S. C. I. 1911, 30 , 615; 1915, 
34 1049. 

7. Aktiebolagct "Astra,” D. R. P. 293864, 1912; Dan. P. .18904‘, 
1012; abst. C. A. 1915, 9 , 2424; 1917, 11 , 2581 P. Bayer & Co. D. R. P. 
292817, 1915; abst. C. A. 1917, 11 , 1519; J. vS. C. 1. 1916, 35 , 1082. S. Carlson, 
K. P. 116.53, 1913. 

8. XL vS. P. 63260.5, 18<H). IC. P 22029, 1898; abst. J. vS. C. I. 1899, 
18 , 756. Cun. P. 63101, 1899. 1). R. P. 112817. Russ. P. 3264, 1900. 
Belg. P. 137577. 1898. Dan. P. 2.558, 1899. Port. P. 2930, 1899. Belg. 
P. 1.37,577. 

1). R.«P. 203178, 1906, ab.st Jahr. Chem 1905-1908, II, aS4; Chem. 
Zentr 1908, 79 , II, 1,549, Chem. Zts. 1909, 8 , 1053; Mon. Sci. 1912, 77 , 97; 
Zts. aug Chem. 1908, », 2426, Wag Jahr. 1908, 54 , II, 366. D. R. P. 
206950, 1907, l)eing Addition to 1). R. P. 20^1178; abst. Chem. Zts. 1909, 
8 , 1183; Zts. ang. Chem 1909, 22 , 6,56; Chem.T[nd. 1909, 32 , 153; Wag. Jahr. 

1909, 55 , II, .397; Mon. wSci. 1012, 77 , 96. li. P. 2026-A. 1907; abst. J. S. 
C. I. 1908, 27 , 3,5;i 

V D. R. P. 2224.50, 1908, abst. J. vS. C, I 1910, 29 , 811; Zts. ang, Chem. 

1910, 23 , 1.389, Wag. Jahr. 1910, 56 , II, 4.34; Chem. Zentr. 1910, 81 , I, 48; 
Chem. Zts. 1910, 9 , 1902; C. A. 1910, 4 , 2875. 

, U. S. P. 891218, 1908, abst. J. vS. C. I. 1908, 27 , 765; Mon. Sci. 1909, 
(4), 70 , no. K. P. 2026-B, 1907; abst. J. S. C. 1, 1908, 27 , 353. F. P. 373994, 
1907; abst. J. S. C. I. 1907, 26 , 776; Mon. Sci. W08, (4), 68 , 83; Chem. Tech. 
Rep. 1907,' 31 , 302. D. R. P. 201233, 1906; abst. Chem. Zts. 1908, 7 , 993; 
Zts. ang. Chem. 1908, 21 , 223.3; Chem. Zentr. 1908, 79 , II, 994; Chem. Ind. 
1908, 31 , 587; Jahr. Chem. 1905-1908, II, 982. D. R. P. 203178, 1906; 
ab.st. Chem. Zts. 1909, 8 , 1053; Zts. ang. Chem. 1908, 21 , 2426; Chem. Zentr. 
1908,, 79 , II, 1549; Jahr. Chem. 1905-1908, II, 984;, Chem. Ind. 1908, 31 , 
741. Aust. P.41831. 

K. P. 14256, 1906; abst. J. S. C. I. 1907, 26 , 220; C. A. 1907, 1 , 1341. 
P. P. 368738, 1906; abst. J. S. C. I. 1907, 26 , 30. D. R. P. 1984^2, 1905; 
abst. Mon. Sci. 1911, (5), 74 , 54; Zts. ang. Chem. 1908, 21 , 1760; Chem. 
Zentr. 1908, 79 , II, 118, Jahr. Chem. 1905-1908, II, 982; Chem. Ind. 1908, 
31 , 378. 

‘ U. a P. 999236, 1911; abst, J. S. C. I. 1911, 30 , 1060. E. P. 3103, 
1907; abst. J. S. C. I. 1907, 26 , 889. P. P. 374370, 1907; abst J. S. C. I, 
1907, 26 , 776; Mon. Sci. 1908, (4). 68 , 84; Chem. Zts. 1907, 6 , 139. F. P. 
430606, 1911; ^bst. J. S. C. I. 1911, 30 , 1375. F. P. 385179, 1907; abst 
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and phthalates are known,' but have no industrial application.^ 
• The cellulose acetonitrates (nitracetates) are nol a definiteh' 
characterized series of esters. They have, in the inain, In'en 
put forward as combinations reducing the infliftninability of nitro- 
cotton. Tfiis class of bodies has been described by C. Haeusser- 
matin / I, Lederer,^ E. Berl and W? Smith,* J. Schincrl)er and b. 

T S C I 1908, 27, 589; C. A. 1909, 3, 238,3. Moii SCi. mX (4). 70, KHi, 
Bull. Soc.' Cbim. 1909. (4). 6, 557 / P 38,5180. 1907. ^ 

1909, (4). 70, 105; Bull. Soc. Chim. 1909. (4), S, 55/ ' S. P W).)L . 19(L, 
Up 11997 1902 E P. 2264, 1902; abst J .S C I 190.1.22,30.1 Zts 
au'g. S. im, 26, 673; abst.'j. S. C l. 19bl. 32 1 102 J A C S 19(H1. 

31 1069; abst. Zts. aiig. Chem. lliO, 23, I'V- J ^ ^ li' wir 

SCI 1909, 28, 1061; C. A. 1910. 4, 667. CluMn /ciilr lOOlt. 80, U. -lo 
Bor descriptive review of the lOopionates, niclunmg the esters, see A 1 >ubose. 
Rev gen cto 1910. 12. 33:i A. Polotskf. U. S P. 1296^7. alj/ C A 
1919, 13, 1637. Vereiii fur Chei»ische Industrie in M.nii/. Swiss 1 Ot.tVh.^ 

abst. Kunst.^9^, 1908; absf J vS C. I. 1908 27, 5)2 

136538 . 1911 ; abst. C. A. 1912, 6 ,. 3a3 H P 1 1728. 191 1 . abst C A 19L, 


r™s; r. ;■ I f 

L'- sri't i.«'s ‘ ''“fv V' 


: jahr. 

C * “ 

h: If. 

139. For sebacic esters bJ'ff p'sW, 1902; 

?■ V r V- m 3 .?!' A^; irs 1 - raaiife mx E. i-. mf . 

^'s rT’tSM U Vw Can. I’.ffllOl, 1A99 D- «• P- 

h5' ^l' sT’l'*l912* a, m Bell!. I’. -I#!!' «• 

4356^- S' i' r I imi M. ,Wt. fllfl; Chem. T«h. Rep. 



P. 239564. 1911. , j, ^ , ,905 2i, 74H; Jahr. 

Cbm.' 1M6^^, n. 2tV anj. Chem. 1905, U, 1989» Chem. CenU. 



3020 
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Morane,^ F. Meyer, ^ A. Pictet,^ E. ZuchV D- Florenlin,^ Aktien 
jjesellschaft ftir Anilin Fabrikation,’’ H. Nishida/ H. Dreyfu?,* 

1905, 76 , II. 700, J. C S 1905. 88 , 574, Wag Jahr 1905, 51 , II, 192. 

2 II.'S. P 102H748. 1912; abst J. vS C I 1912, 31 , 637, Mon. Sci. 

1912, 77 , m Iv. P. 19107, 1906, abst J. S C I. 1907, 26 . 220. F. P. 
368766, 1906, abst J S C. I. 1907, 26 , 30 F P 402072, 1909; ab.st. Mon 
Sci. 1911, (5), 74 , 153 D R. P*.179947, 1905, abst C A 1906, 1 , 1507; 
J. S. C. I 1907, 26 , 889, Zts ang Chem 1907, 20 , 1194; Mon Sci 1909, 
(4). 70 , 68; Jahr. Chem. 190.5-1908, II, 433; Chem Zentr. 1907, 78 , I, 4.33; 
Wag. Jahr. 1907, 53 , I, 419. I) R P 200149, 1905, being Addition to D 
R. P 179947; ab.st. Zts ang Chem. 1908. 21 , 2047, Wag Jahr 1908, 54 , 
II, 365; Chem. Zentr 1908, .5.57, Jahr Chem 190.5-1908, II, 986 D R. 
P. 210778, 190(>, abst Chem Zentr 19(K), 80 , II, 247, Chem Zts 1909, 
8 , 1474, Zts. ang Chem 1909. 22 , 162(i, Chem Ind 1909, 32, .383, Jahr 
Chem. 19()<), 62 , II. 389, Wag.' Jahr 1909, 55 , II, 390 E P 19107, 19(K). 
F. P .3(>i766. I) R P 1791W7, cover the saene ground, i e , the treatment 
of nitrocellulose either with acetic anhydride or acetyl chloride, perhaps in 
the presence of carbon tetrachloride I) P 200149 adds treatment with 
•glacial acetic acid, while U S P 1028748, F P. 402072; D R P. 210778, 
denitrates the mixed aceto-nitratc to* decrease the inflammability. E P 
11625, 1909; abst J S C I 1909,28, 10.30 F P 402072, 1909; abst J 
S C I. 190<). 28, 1221 I). R P 240751, 1908; abst C A 1912, 6 , 2179* 

Kiinst 1912, 2 , 15. Chem Zentr 1911, 81 , 1, 1843, Zts ang Chem *1912, 
25,47;Chem.Ztg. 191 1 , 35 , 624, Chem Ind 1911,34,793 I) R P 248.5.59, 
1909, being Addition to D R P 240751. 1908; abst Kunst 1912, 2 , 296, 
Zts ang. Chem 1912, 25, 18,84, C A 1912, 6 , 2849, Chem Tech Rep 1912, 

36 , 437, Chem. Zentr 1912, 83 , II, .30.5 

3 Her 1907, 40 , 903, abst J S C I 1907, 26 , 273, C A 1907, 1 , 
2179. J C. S 1907. 92 , 2.89, Chem Tech Rep 1907, 31 , 2.57, Jahr Chem 
190.5-1908, 5 1, 982, Zts ang Chem 1908,21,118.5 vSee also Berl and vSimth, 
J S. C. I 1908, 27 , 5.34, abst Jahr Chem 190.5-1908, II, 985, Zts ang Chem 

1908. 21 , 2427 Ost, Zts ang Chem 1906, 19 , 922 C'.rcen and Perkin. 
J. C. S. 1906, 89 , 81 1 Pictet and P Genequand, Her 1902, 35 , 2.526 Berl 
and Smith. Her 1908, 41 , 1.8.37, abst J C S lfr08, 94 , i, 505, Hull Soc Chim 
10(H), (4). 6 , 499, Zts. ang Chem 1908, 21 , 1,8.55, 2427 

1. E. P. 486,3, I9a3; abst J S C. I 19(H, 23, .3.82 F P 324121, 
1902, abst. J S C. I 19(H,23,569. 

2 D.R.P. 210,519, 1907.ab.st.J S C 1 1909, 28 , 812, Zts ang Chem. 

1909, 22 , 1620 

. 3. D R P 200201. 1907, abst J S C I J912, 31 , 9,58, Zts ang 
Chem. 1908, 21 , 2103, Chem Zentr. 190.8, 79 . II.T).52. Jahr Chem 190.5- 
190,8, .359, Chem. Tech Rep 1908, 32 , 434, wJg Jahr 190.8, 54 , II. 15 

4. * ir S P. 729990. 190;i. abst. J S C. T 190.3, 22 , 817 L). R P 

162239, 1902. abst Zts ang Cheih 190ti. 19 , 49.8, Chem Centr 1905, 76 , 
II, 1000 

5. F. P. 445798, 1912. abst Kunst 1913, 3 , 274, Mon vSei. 1913, 
78 , 148 

6. E P. 4492.53. 1912; abst Kunst. 1913, 3 , 196, J. S C. I. \m, 32 , 
482; Mon. Sci 1914, 80 , 5. E. P 10706, 1912; abst. J S C. I 1913, 32 , 
597. In their E. P. 1156, 1914; Add to E. P. 10706, 1912; abst J. S C. I 
1914, 33 , cellulose derivatives made by the action of more or les/ concen- 
trated nitric acid on cellulose, are treated by the usual methods of esterifica- 
tion for producing cellulose esters. E P. 5633, 1914; Swiss P. 68921; Add. 
to 61710;*Holl. P 147(3, 1910; Aust P. 67942; abst. C. A 1916, 10 , 26.37; 
Kunst. 1914, 4 , 44; 191.5, 5 , 20;i Swiss P. 61424, 1912, Chem Ztg 1913, 

37 , 1052. 

7. Kuns^ 1914, 4 , 141; abst. J. S.‘CVI, 1914, 33 , 476; C A. 1914, 8 , 
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J. Koetschet and M. Theiimann,* and C. Hake and R. Lewis.* 
The cellulose acetosulfatcs** and benzoates^ are of no present^ 

2250 

8 H P. 2(KJ75. loll, F P 432204, 1011. iibst J S C ,1 1012, 11, 
24; 1913. 32, 10. Kuiist 1014,4,300 • * 

1 U P 128002:), 1018; H P 8040. 1915. ahsl C A 1010. 11, 
201 • J vS C. I 1010. 15, 30; 1910, 38, 102 ^ 

2 J S C I 1005. 24, 374. Zts aiiK Choni 1005. 18, 108S, J.ihr 
Chem 1005 1008, 075. J C S 1005, 88, 512 

3. Ber 1005. 18, 185, abst J S C 1 lOtt.5. 24, 085, J.ihr Chem 

190,5-1908, II. 080; Bull vS(K' Chun lOlHi. (3). 16, 0:i8, ] C S 1005, 88 , 

512, Chem Centr ^005, 76, 11. 30, WaK Jahr 1!»05, 51, II. 3!»0 Cross. , 
Bcvaii and Brij^gs. Ber 1005. 18, 3.531 . abst J S C 1 100.), 24, 12.) 1 . Zts 
ang Chem I'.lOO, 19, 1207. Chem Centr 100.5.76, II, 1025. ibill Sen- Lhim 
1900, (3), 36, 030, J.iln Chem lPo5 100.8,# II, O.SO J S C I 100.5 24, 
.374 abst Zts ang Chem 100.5. 18, 10.88, rfahr Chem 1005 I9tt8r1^)5, 
Chem Centr. 100.5. 76, 1702.7 C S 100.5. M, 512 D H P 
abst J. S C I 1008, 27, 11.30. C A 100,8. 2, 24.50, .Mon .Vi 101 1 . (.>1, 74, 

0.3 Chem Zts 190.8. 7, OtKl. Zts* ang Chem 1 008. 21, 22.3.3 . C hem Zentr , 
1008. 79, 11. 0.5.5, Jahr. Chem 100.5 1008, 11,087. J C 8 1008, 94, i. 0.)5.Uiem. 
Ind. 1008. 11, 400, Wag Jahr 1008. 54, 11. :m lM)r the formation of ee hi 
lose solutions by the action of omcenlrated cooled sulfuric acul upon cellu 
lose, 4t>e li Berl. F P 4517.').3. 1013 D H 1* .J ’ 

101.3, 32, 0.5.3. 805 Belg P 25.304.5. 1013. abst kunst 1013. 3, 3.*.). C A 

101.3, 7, .3020 Sc*e also tins vol . p 02 iwoo 

4 Cross and Bevan. J C S 1.803, 26, 8.1. Chem 

87 Cross. Bevan and Jenks. Be, 1001. W, 21% ' 

19, 3218 Compt rend. 1.875. 81, ^ i r S 1870 
Jahr Chem 187.5, 75, 78tl, Bull Chun 8)0. J 'f - 

lu non I C S 1.800 55. 1 10, abst Jahi Chem 1.8.8!). 42, *J(K).l, Mon. 
Sci 4 / P>84 Chem Ceiit, 18.^^^^ 60 II. 124, Bull Sm- Chim 1880. 2, 

iTKi Chun N..»s, IKill, «3. .hi, ahs. J C S IHn. »- Cl,..,.. Cu.u 

ISill,«2,II,(i20,Jahr Cl, ...r tj W 

amlH Musclmtr, Zf! a„K (•'hf.n ' ' i-VinV, C#' m', Kiinsl' 

svi; S". 

Jahr Cl,™ 1!,01,54,S,,1 J O'iJ’ i,||:i J. 

Zentr IIIIH. 84, I, 211(1, , 'V"' ‘r.?‘ ti 'O.V,”,’ I ■ S ^ l' IM wJ 

■TOC A Ii,i:i, 7, 285:,. J s 1 S' I H ^ 

I! m-f rA"’i.iV7":«l;i s ihiii: w, mx ch.-.n 
LnTr l«i:i,'^,'n,’l2!W. 4>. « ' ':««««'■ ™g“VlI™' 

Chem Ind. 1003, 26, Ho. f 'see also !) K P 24.3581. 

M, 2SA Ch.n. C.„.r 74. I, ,4 

' lh“:ls^:u«lwa*.Jahr’l«. V.n.^ 

w7e'8iT4”’747''^Bull V: Ch.m'lW2. (HI, 21, 1.10, 481), has dm-ril8,<l 
tltraph^l derivat,vf is prcr.p.tated, c“\“lTOl' 

!i'.5?l'“'7'^‘^2a77'"»lT'rW J^‘/c I f«12, a, 279.^ F 1’. 4H5.W-; 

"ii, abst 5. S C c'lpli’luW B.lg 1'. mm. 191C V. F. 37.W92, 
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technical importance, on account of their deficient stability. 

The properties of cellulose acetate haVe recently been re- 
ported upon by H. Ost,^ E. Worden* and C. Cross and E. Bevan.* 
The recovery of cellulose acetate from various sources has en- 
gaged the attention of Soc. Generale du Coton Industrielle,* 
J. Lumsden and R. MacKeEzie,^ and G. Miles.* The Elektro- 
Osmose A. G.^ proposes to purify cellulose acetate by the action 
of an electric current. 

Cellulose Acetate Solvents and Plastifie/fs. Advances in 
uninflammable cellulose esters technology has followed the trend 
of nitrocellulose advancement, in ^;hat decided progress has fol- 
lowed^ose periods wheh new solvenft were discovered, or im- 
proved ways of utilizing ttiose then known. Tetrachlorethane, 
•trichlorethylene, dichlorethylene and other chlorine substituted 
ethane and ethylene compounds "have been used to a considera- 
ble extent as cellulose acetate softeners and solvents.® Details 
of their preparation and application are to be found in the pub- 
lications of L. Lederer,® G. Mersereau,*® H. Weiser andG. Wight- 
man, A. Voigt, C. Acker,*® R. Ashton and Calico Printers Asso- 
ciation,** J. Aylsworth,** Badische Anilin u Soda Fabrik,*® G. 


1907; abst. J. S. C. I. 1907, 2S, 877. U. vS. P. 695127, 1902; Rei^ue 11997, 
1902. K. P. 22W, 1902; abst. J. S. C. I. 19a3, 22, 303. U. S. P. 999490, 
1911, abst. J. vS. C. I. 1911, 30, 1051. 

1. Zts. ang. Cheni. 1919, 32, 66, 76, 82; abst. J. S. C. I. 1919, 38, 
355-A. 

2. J. S. C. I. 1919, 38, 370-T; abst. C. A. 1920, 14, 1038; Chem, Zentr. 
1920, 91, II, 303. 

^ 3. J. Soc. Dyers Color. 1920, 30, 19. 

4. F. P. Appl. 103588, 1918. 

5. K. P. Appl. 2365, 1918; abst. J. S. C. I. 1918, 37, 111-A. 

' 6. U. S. P. 1196799, 1916; abst. C. A. 1916, W, 2853. 

7. D. R. P. 296a53, 1914; abst. J. S. C. h.l917. 30, 593. 

8 . 1 Fcr details of the application of these solvents, see E. Worden, 
Technology of Cellulose Esters, 1915^ 8 , 2719. See also Bayer. Ind. Gewerbebl. 
1918. 255; abst. Kimst. 1919, 9, 164. 

9. I). R. P. 175379; Aust. P. 29219, 1907. 

10. U. S. P. 1308803, 1919; abst. C. A. 1919, 13, 2278. 
if. J. Phys. Chetn. 1919, 23, 415. 

12. Chem. Apparatus, 1917, 4, 177, 188; abst. Chem. Zentr. 1918, 
89 I 393 

‘ 13. ' il. S. P. 891896, 1908; Swiss P. 36058, 1906; abst. J. S. C. I. 1908, 


’ 14.’ E. P.23324, 1911. 

•15. U. S. P. 1078030, 1913; 1094830, 1914; 1154161, 1915; abst. C. A. 
1914. 8, 2268; 1915, 9, 3119; J. S. C. 1. 1914, 33, 604. ^ ^ 

16. E. P. 19764, 1912. Holl. P. 96, 1914; abst. C. A. 1914, 8, 2457. 
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Baillio,' C. Blanc,* Boehringer & Soehne,® Chcinische Fabrik 
Gyesheim Elektron.^C. Coffignier,^ L. Coleman/ C. Combes/,# 
Commercial Research Co.,* Compagnie des produits Chimiques 
et de la Camargue,® Consortium f. Elcktro(.;h(;mische Industrie,*® 

H. Dreyfusf** du Pont de Nemours & Co., ** B. Eldred,‘*C. Ellis, 

W. Eisner,*® G. Ferguson, *« J. FilhoV* R. Gowdy,** V. Harding,'® 

F. Harris,*® P. Hildebrand,** G. Jones and V. Allison,** T. Rerfoot, 

E. Kerfoot, J. Irvine and W. Haworth,** ^'lic Kwagaku Toye 
Kabushiki Kwais^a,*' B. Lacy,*® G. Lepine,*® J. Lidholm,** L. . 
LUienfeld,*® K. McElroy,*® F. Matthews and Iv. Strange,'® F. 

• I 

1. U. S. P. 1200021. 1260022, 1918, absT J SC I. 1918. S7, pHT 

2. U. S. P. 1248005. 19lt: al)st C A. loTs, 12, 279 

3 E P 18818 1011. * 

4* F P. 40271 i; D. K P. 2tl88.3, 1008, 278240, 1912, Can P 107708, ^ 
1907: Aust! P. 35006, 1008, Norw. P. 17105. abst C A. 1014, 8, 3221 1015, 

9, 1096; Zts. ang. Chem. 19(19, 22, 2l-l*Cliem Ziiilr I9'W. 

'I'ech. Rep. 1909, J3, 2.1; Wag. Jalir. I90S, 54, II, 19, (-lii'iii /.Is I9(W, I, 

Bull. Soc. Chim. 19M. IS, 7.S0, alisl C A '9''';; - 

6 U S F 1233190, 1917, abst C A. loli, 11,2411 • 

7 o' S P 73.'i948 1903 K F O.'iOfW. 1901 , !• F 312040, A(l(l 420(1, 

Belg. P.1^2t[ l9aW^^^^ J « 

1903, ^22, (1013. 11 ^^^^ 1139.W.abst J S C I ^ 

9 E P. 1327i)5, 1327<57, 1010, abst J S C. 1, l.)l.*, 38, H^< A, C A. 

1920,^14,^^. ^ 21(3010, 1000. Aust P 31247, 1008, Chem /Ak 1008, 

13 E ^ YltioiVl 1918, Can F 1X0034, 191X, abst C A, 1918, 12, 
®u"s."F.’’l2i:'To>7, F F. 3f4.,.Ki, 19, abst C. A. ,9,8. 12, 

15 : 

17, F. P.476570, 1914, «ibsl.J ‘‘c i ii'imM «i')7 A • 

I I. ";2 Ki 8^ aM C *A:,919! u,'i ' Can. V. •«704«, 

'^20. V. S. P. 1190100, 11901'i^ ^ 

■ 21. E. P.22707, 1913;abst Ji t i^u « onil • 

22. J. Ind. Eng. Chem. 1919, ft 6. 9, abs C A. 1919 U, 2011. 

23! E. P. 128635. 1917; abst. 

t .9“ 101708. 1916; ab... 

®'26;*U.®S^**lSC7”i^ 'l918;“/t C A. 1917, 11, 2^; 

1918, 12, 8^. * 

« tUrt P ^‘5 ®i9ir«i03. 191 1 ; abst. Chem.’ztg. 1913, IT, 134. 

»' U. s! P.*1265615, 125^111, 12.55617, 1918; 1296339, 1315229; E. 
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Michel/ C. Netz & Co. and K. Koch/- G. Omstcin/ H. Precht,^ 
^Salzbergwerk Neustassfurt/ S. vSastry/ S. "Schwimmer/ Selden 
Co. and H. Gibbs/ L. vSmith/' C. Strosacker/” H. Tompkins/^ 
G. Curnie/'^ V. Velgy/-* H. Walker/^ E. Zappi/"^ and A. Zimmer/® 
The foregoing references are to publications ribt cited in 
this series, Volume VIII. ^ 

Of the alcohols, ethyl alcohol is a non-solvent of not hydrated 
triacetylcellulose, and has been used as a precipitant,'^ although 

Ik 

P. 191H, Can P mWuVl, 1<)18. abst C A 1918, 12 , 708, 2325; J. 

S C. I. 1919, 3S, 3.39-A, 847-A 

NiO. K P 0897. 1914, 507.*^, 5074 ,191 5 
l>*Zts ang Chcni 1901,. 19 , 1095, S C. I 1900,25,713. 

2 Bclg P 201830, 1913 . 

3. Aust Anm 839, 1911, Swiss P 557.52, 1911 Chein Ztg 1912, 

.36, 557 ' 

4. U S, P 817188, 1900, F P ^3.5.5770. 1905, abst J vS. C I 1905, 

24 , 1255; 1900, 25 , 443 

5 Aust P 29203, 1907, D R. P 174(K)8 vSal/.bcrgwerk Neustassfurt 
and TeilnehtiRT, Ital. P .377 1.59 122000. abst Chetn Ztg 1913,37,32 
0 J S C I 1910.35,4.50 

7 1) R. P. 27.3344, Add to I) R P, 2,34204, Swiss P 099.58, abst. 
Wag Jahr 1914,60, II, 4,50, Chem Zentr. 1914,85,1, 1794, Zts ang Chem. 
1914. 27, 3.39, C A 1914,8,2818 

8 E P 12.3.341, 1917, abst. C A 1919,13,1478 

9 Zts physik. Chem 1 9 bS, 92 , .59, abst C A 1919,13,4101. 

10 If'S P 121M008, 1910, abst J. S C I 1910.35,1271 

1 1 K. P. 780, 191.5; abst J S C. I. 1915, 34, 1225 

12 V S P. 131.5.542, 1315.'>1,5, 131.5.547, 1919, abst, J S. C I. 1919, 
38 , 847-A, 848.A.C A. 1919, 13 , 288.3, E P 1.30489, 1920 

1.3 Proc Roy Soc 82R, 217 '' 

14 V S P.9729.52. 1910, E P 22.309, 1910 

15 An .Soc. Quim Argentina. Iin4. 2 , 217, abst J. C S 191.5, 108 , 
i, 114, J.S C 1 191,5, 34, .571 

10 E P 12400. 1910 

17 n R. P 2224.50, 1908, abst J S C I 1910, 29 , 811, Zts ang 
Chrrn. 1910, 23 , 1389, Chem Zentr 1910, 81 , 1. 48, Wag Jahr 1910. 56 , II, 
4.34, Chem Zts 1910, 9 , 1902, C A 1910, 4 , 2875 V S P 7.34123, 1903; 

abst J S C. I 19a3. 22 , 901, Mon Sci loai.'^O, f(4), 17 ), 17.3 U. S P 

790.50.5. 19d.5; abst J S C I 190.5,24,080 D R P 1533.50, 1901 ; abst. 

Zts ang Chem 1904,17, 1097, Chi'm Centr l!H)4, 75 , II, 02,5; Jahr. Chem. 
1904, 76 , 1 108: J C S 1904, 86 , i. 8.53, Chem Ind 1904 , 27 , .538 D. R. P. 
159524, 1901, abst Chem Centr 1905, 76 , II, .527, Zts. ang Chem. 1905, 
18 , \m: Jahr. Chem 190.5-1908, II. 984» J. C S 1900, 90 , i. 0, Chem. Ind. 

190.5, 28 , ,5.35 E. P 21028. 1901; abst J. S C I 1902, 21 , 870. F. P. 

317007. 1901, abst J S C I 1902, 21 , 870, Mon Sci 60 , [(4), 17 ], 54 Aust. 
P 31391 It. P. 02042, 1901 E P. 7,341, 190;i. abst J. S C I. 1904, 23 , 
.501, F P. 330714, 19a3. abst J S C. I. 1903, 22 , 1100; Mon. 1904, 
(4). 60 , tkl r S P 027^31, 1.S99 E P 1828:1. 1898; abst. J. S. C. I. 

1899, 18 , 7.50 Can P 02188, 1899. F P 282.320, 189<). Russ. P. 3378, 

19(K) Da’h P 20.30. 1899 Luxem P .3302, 3.301, 7010, 1899. Port. P. 

2899. 1899. Bclg. P. 138402, 1.898 Add to Belg. P. 137.577. Hung. P. 

dated Aug ,31 and Nov 8, 1.898. Norw. P 7010, 1898. 
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processes for the preparation of esters st)lnl)le in T.VJ,* 

oi; absolute alcohoPMiave been published. Tha alcohol si>hibli‘# 
esters are of low tensile strenj^th. Alcohol soluble hydrocelln- 
lose acetates are known. ^ Alcohol in coinbjnytion with toluene, ’ 
or dichlorAhylene,’’ or pentachloethane,' or methyl alcohol,'^ 

1 U S P H(HTO. llMKi, ahst J C I l'.UHl,»25, 1 !».'), Moil Sii . 

1906 (4 ) 64,120 1) R P isrifcr. 1902. Add to 1) K P loO.VJl, abst 

Chem. Ind. 1907. 30, d 10. C hem Tech Rep 1907, 31,;i02, Zts uiiyi Chem 
1908, 21, 269, Chem Zeiitr 1907. 78, 11. O.M, J.dit Chem nMI.") 19()H, 9H4 
First Add 1420 dated Jan :i0, P.HKl. to F P ;n7007.al)st j S C 1 1999. 
22, 101. 'i K P 7;m. 190;{. ahst J s C I 1991.23, ;U7 Aust P .{2(>.C ' 

2 F P 4:i2046. I'.tll.ahst j S C I 1912,31,21 h P 20‘.lr8. 

1911; 20H.')2. 21:176. 1912, ab^t J C I 191:1.32, I.Pl OelK P 2II2.W, 
2402.'i0 2462.)1, 1912 Aust P 12o. Mar It# 1919. Mar 9. 191 1 

;i‘ V S P 7:1112:1, I9tl.absi j S e* I 190:1. 22, 9<il. Wmi Sii 

190:i 60 1(4) 171 17:1 1) R p l.m'>9. y>01. abst zts aiin Chem 1991, 
17, 1697, Chem Ceiitr 1901 . 7|, II. 62.-. Jahr 

C vS 1904, 86, I. S.').!. Chem Ind 1901. 27, .as D R ^ * 

abst Chem Centr 190.-), 76, 11. .^27fcZts aiiK Chem •‘‘j*''- 

Chem 190.^>M908. II.9.S4.J C S Vr" r p li i l 

JCi.S.A^ 790.W.'), HUF). abst J S C I 190). 24, bSti 1* • - !/ 

abst ^ S C I 1902.21,879 F P :117(M)/. 1901. abst j S 
21, 870, Mon Sci 199:1, 60, 1(4). 17 1. .') I Aust * ‘•j 

1901. i) R P 2224.")9, 1908, abst J S C I 

UilO 23 ri89 Wair lahr 1919.56,11. 1.11. Chem Zeiitr 1910. 81, I. 18. 
cliSn^tslilioNSl C A 1919 4,2870 h P 1908^ alM 

T S C 1. 1919.23, 18 F P .W.X).'!. 1998. abst J b t I l.MItl 28, ) 

D R P 22:179:1, 1907. beiiiK Add to H R P 

1908 D-R P 2:17 l.M, 1908. absl J S C 1 191 1 30, 12.C, Zts«anij Clu 

1911, 24, \m, Chem Zentr 1911. 82, II. .'»0». ll’’’ 

IoseesterC.es. (1) R P 242289. 1910. abst Zts hhr' 

Chem Zentr 1912 83. I, 298. Chem leeh Rep 1912.36, I' - y-O 
1912 58 ir 17 l<.fl2.11,Xo 2798.C A 1912. 6, 21 -9). separate 

celH”’ esiers’ from solutions, espcviallv from crude mixtures. 

by means of ethyl alcohol as a precipitant . t a m Iin,„iiert I>.R 
of 1912 and the Internationale Cellulosusi.T (.es . .ni<l 1. Hronmrt. , 

"r M Airh.;.rv‘'’s s., .'..oi, 

S7, 284 K P :)0472:t,lilll<l. abst ISC 1 

!«0‘' ,^;l 'Tl ;. ..(1 14. b'l:., cium ’cnm' 


I S C I “p.WI. 20"lTO,7.t« u..« Clum'pHII 14,l«la ClK-m CVm. j'.HM. 

ITc'MiieV:® m'» '■ 

abst 1 S C I 1992 21, 64. Mon Si 1992 . ( 1), 58, !•>.) 

.1 "ll^s I- 10 “a,-., 1012. al.. c; A 1012, *, OHl N^o Sc-OPO, 
77, im. .Swi«,P .-124:17, alM KunsI 'P‘- *!, * '. ,‘';j |f p. )441. 

6. U S P ini.al.'iO, I0l2.al>'.t M.iii S; '''O. ’ ji' . ,,, y 

1910; abst J S C 1 1010. 29 MKl.'j, Ch..n. ..; h^K^ 

P 18076, 1910, iKon* pirsl All. ml. I Oil . 'O ^ 1 S C I 

29 119» F P 412797, 1910, abst Rev Lhim lini .""J , ■ 

”i0 M, 1190 First Add 12.188, Mar 10 1010, 2 '.mV . 7672 

Q r I 1919 29 1199 I> R P 2.18:148, P.ttKt. ali,st C A 1.112, 6, 1672, 

ChL Zentr 'ion, 9i: II. IOO’''.CI'vni Ind ilm^i^ul) 

1911 IS, ,'■.20 .Aust P 478(81; Swiss P .721 1.,, abst Kunst 'O. 

Can 'p 12920.-1, lOlO C S P !>88 (Hm. 1011. abst J S C 1 lOll. M, 
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or monoacetylethylaniline/ have been advocated for obtaining 
special results. 

Methyl alcohol dissolves some cellulose acetate modifica- 
tions,* especially fn •conjunction with tetrachlorethane.* With 
amyl alcohol* it forms a useful diluent. Benzyl alcoliol,* chloro- 
benzyl alcohol,® o- and />-hydroxybenzyl alcohol,^ resorcinol,® 
glycerol,® and cMor^l alcoholate.^® Of the carbocyclic alcohols, 

616; C. A. 19U, 5, 2176; Mon. Set. 1912, 77, 30. E. P. 16932, 1910; abst. 
J. S. C. I. 1910, 29, 1299; Chem. Tech. Rep. 1911, 33, 35. F. P. 418309, 
1910; abst. J. S. C. 1. 1911, 30, 80. Aust. P. 5592, July 11, 1910. 

7. E. P. 14364, 1910; abst. J. S. C. I. 1910, 29, 4152. D. R. P. Anm. 
F.«ifiiJl, of Aug. 25, 1909; refused Feb. 20, 1911. Aust. P. 46991, 1910. 
SwissF 52438; abst. Kunst. 1912, 2, 135. €. P. 417250, 1910; abst. J. S. 
C. 1. 1911, 30, 19. 

8. W. Lindsay, U. vS. P. 1128468, 1133385, 1136248, 1143979, 1226339, 
1226340; abst. C. A. 1915, 9, 1114, 1282, 2311; 1917, 11, 21.5;^ J. S. C. I. 
1916, 34, 830; 1917, 36, 707 

1. F. P. 427804, 1910; abst. J. vS. C. I. 1911, 30, 1051; C. A. 1912, 
6, 2315; Chem. Tech. Rep. 1912, 36, 111. 

2. E. P. 26657, 1909; abst. J. vS. C. I. 1910, 29, 1152. F. P. 421010, 
1910; abst J.S. C. I. 1911,30,410. 

3. E. P. 10243, 1903; abst. J. S. C. I. 1904, 23, 557. F. P. 385179, 
1907; abst. J. S. C. I. 1908, 27, 589; C. A. 1909, 3, 2383; Mon. Sci. 1909, 
(4), 70, 105; Bull. Soc. Chim. 1909, (4), 6, 557. F. P. 385180, 1907; abst. 
J, vS. C. I. 1908, 27, 589; C. A. 1909, 3, 2383; Mon. vSei. 1909, (4), 70, 106; 
Bull. Soc. Chim 1909, (4), 6 , 557. 

4. 6 vS. P. 774713, 1904; abst. J. S. C. I. 1904, 23, 1159; Mon. Sd. 

1905, (4), 62, 50. IJ. vS. P. 774714. 1904, abst, J. S C. I. 1904, 23, 1159. 

5. H. Dreyfus. U. vS. P. 11818,59, 1181860, 1916; E. P. 128215, 1919; 
Swiss P. 6358.5, 65051, 1911; abst. C. A. 1916, 10, 1789; 1919, 13, 2444. 
J. duPont, U. S. P. 1317276, 1919; abst. C. A. 1919, 13, 3316. J. Kes- 
sler, U. vS. P. 13a3563. 1919; abst. J. S. C. I. 1919, 38, 531.A. A. Labbe, 
F. P. 468879, 1915; abst. C. A. 191.5, 9, 2297. 

f 6. F. P. 432264, 1911; abst. J. S. C. I. 1912, 31, 24; Kunst. 1912, 
2, 77. First Add. dated Nov. 19, 1912, to F. P. 432264; abst. J. S. C. I. 
1913, 32, 6,52. Belg. P. 241251, 1911. 

• 7. J. du Pont. U. S. P. 1317276, 1919; abst. T. S. C. I. 1920, 39, 103-A. 

8. U. S. P. 10054.54, 1911; abst. J. S. C I. 1911, 30, 1249; E. P. 476, 
1910; flbsL J. vS. C. I. 1910, 29, 1082. F. P. 411298, 1910; abst. J. S. C. I. 
1910, », 978; Phot. Ind. 1910, 1221 ; Eders Jahr. 191 1. 526. Aust. P. 50656, 
1910; abst. Kunst. 1912, 2, 77. Phot. Ind. 1911, 28; Eders Jahr. 1911, 626. 
Belg. P. 222106, 1910. Hung. Anm. M.-3691, Dec. 30. 1909, Swiss P. 
51839, 1910; abst. Kunst. 1912, 2, 77. 

*9. C. Claessen, D. R. P. 222450, 1908; abst. J. S. C. I. 1910, 29, 811; 
Zts. ang. Chem. 1910, 23, 1389; Wag. Jahr. 1910, 56. II. 434; Chem; Zentr. 
1910. U, 48; Chem. Zts. 1910. 9, 1902; C. A. 1910, 4, 2875. F. P. 354942, 
1905; abst. J. S. C. 1. 1905, 24, 169. Add. dated June 8, 1905, to F. P. 354942; 
abst. J. S. C. I. 1905, 24, 1226. E. P. 12277, 12278, 1905; abst. J. S. C. I. 

1906, 25, 327. D. R. P. 185240, 1906; abst. Zts. ang. Chem. 1907,'», 2177; 
Chem. Zentr. '1907, 71, II, 1037. D. R. P. 185241, 1906. Add, to D. R. P. 
185240; abst. Chem. Zentr. 1907, 78, II, 1819. E. P. 26657, 1909; abst. J. 
S. C. I. 1910, 29, 1152. F. P. 421010, 1910; abst. J. S. C. I. 1911, 38, 416. 

10. E. P. 26657. 1909; abst. J. S. C. I. 1910,29, 1152. F. P. 421010, 
l910;abst.J.S.C. 1.1911,88,416. 
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phenol,^ alone or with trichlorelhylene,* or phciiol with casein^ 
or Jbumen^ have been adv(X'atcd. The cre-^ols'* deport thetn- 
selves similar to phenol. Amidophenol*’ and tlunmr have a 
low plastifying effect. The naphthols alon^*^ or with* east-in® 
dissolve acetsfled cellulose. Cyclopentunol/” cyclohexanol, ' ‘ eyelo- 
1 K P. 10243, 1003; abst J S C ♦ 1004, 23, a.TT 1- 1' aSolTO, 
ig07' abst. J. S. C. I. lOOX. 27, .W.). C .A 10(H). 3, 23K3. Mon Si. IO(Hi, 
(4) 70, 105; Bull. vSoc Chini lOW, (4). S, .V)7 K V liS,)IS(l. 10(1/ :il)st 
T S C I. 1908, 27, 7)80, C .4 1000. 3, 2383. Mon Voi 10(K), (1), 70, 10(», 
Bull. Soc. Chim. 1000, (4). 6, 7)7)7 1’ vS P 774713. 10(^M. alM IS C 1 

1904 23, 1159; Mon %.'i 1007). (1). 62, 7)0 I' S. P 7/4 Jl. lOOl, .thsl 

F. P. 4401*33, 1012; abst J S C I 1012. 31, ^fso. Kmist 1012. 2, 

U. S. P. 1079773, 101 abst J •. C I I9i:i J2, Hail _ 

3 F. P. 441140, 1011, abst J S C 1 •loll, U, M,., Mms I. 1-, 2, 
,356. F. P. 3.54042, 100r>. abst J i C 1 'O''-; r p' 1'.'!-- 

8 1905 toF P 3.54042, abst J S C I I00.>, 24, ILJ. I'. I '“-" '--'S 
1005 abst IS C I. 00(1. 25, 327 .1> K. P 1S,52I0. loot, , abst t h.-m 
.S: tp. 1 o!) 7, 31, 301, Wa« Jabr 1007 S3, 11 .5ti3, \ 

I«n7 20 ‘2177- Chem. Zcntr lOOt, 78, II, PM/ H K 1 Jn^^) 

AdVtob R. P. 185240; abst Cht-in Znitr 1007, 78, 11, 1810, (.lum lirh 
Rep, 1907, 31, 390, Wag Jahr 1007. 5J, II. •''KU « 

^ A n S P 052724, 1010. abst J b. C 1 1010. ->03 i. J J » . 

*'^V=?Tl«n.';b“’rS c 1 1012,31.2., K.n,s, ,012. 
2. 77 Ad* datcTNov 10. 1!;I2. to F P 4^11. a, |;;; ^ [I"','- 

K, 1 1.59; Men'll 1005, 52, .5tl ' T s'p ^Tint, lOOt.alM J S C I 

fI cT/m'x i.5i«NU' '“tiuso. ;r<> 

Mar. \i 1902, to F P 319/21. j-j (i,. (S, 

&rt:?i-C™l'’,oV 7S:’l^ C-betn 11K>..S7. ,168. 

«7^’- }fi^k'/i?2o«, .ori5,abst ,. 

8. K. P. 272W 010, abst I S t ,\,|.| ,;i237, 

• datedSept.29, lOll.toF P, ll'.'.>l«.abst J b A 1 ... ^ 

145106. Can. P. 129983. , * t c r i pK)5 24,1109. Add. dated 

F. P. 37)4942, 1905, abst J S C i j. j, 

June 8, 1905, to F. P alva J - . < • - ; abst. 

12278, 1905; abst. J^^S. C. 1907, 78, 10,37. n. P. P. 

Zts. ang Chem j^O/, zintr 1907.71, 11,1819. 

185241,^06. Add to U.R J 1912, 31, 828; liunsl 1912,2, 

10. F. P. 440733 1912, abst J aS. L 1. ^^^2, H, llVo. 

414; 1913. 3, 17. h- P. 3869. ] 42^; Chem Tech. Rep. 

D.R.P.251351. 1911; alMt C. A. jyj2, 28, 2.508; 
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hexanone,^ methyl- and dimethyl-cyclohexanone.^ cyclohexanone 
' fc with benzene,^ naphthalene/ benzhydrol/ saligenin/ especially 
with acetone and alcohol, form useful combinations. 

The" ethers, as, a class, are poor solvents, especially those 
of lower molecular weight. Diethyl ether^ has beefi pointed out 
as an acceptable esterizing* diluent,^ but its boiling point is too 
low. Methylphynyl and etliylphenyl ethers and naphthyl ether 
have been patented as plasticity inducing bodies.^ Diphenyl 
31, 1191. I). R P 255092. 1912, aOst C A. 1913, c7, 1S15, Kimst. 1913, 
3, 20 V. S. P 1045S95. 1912. ahst J S. C. I 1913, 32, 19. 

n. I'. RasdiiK, U S. P 900204, 190S 1) R. P 174914, 1905, Chcin. 

Ccntr 1900, 77, II, 1702, Jahr Chetir' 1905 1 90S, II, 993; Zts anj;. Chem. 
iflWSOQD, 309; Chcni Zts. 199/. 6, 9, Waj;. J:i]ir 1900, 52, II, 527 

1. Celloti, Ltd., and T. Tyrer, H. P 130402; V S P. 133972S, 1920 

2. H. I)rc‘yfus. Iv. P. 12S215, 1920 

3. Badischc Anilinn. Soda Kal)nk,9< I’ 14012, 1914; L) R P 284672, 
^ 1914;al)st, J.S. C I 1915,34,950.1(148 

4. J. Jarvis. U S. P 1343135, 1920. 

5. F. P. 432204. 1911, ahst J S. C. 1 1912. 31, 24; Kunst 191;?, 
2, 77. First Add. dated Nov 19. 1912, to I' P 432204, 1911; ah.4t J. S 
C. 1. 1913. 32, 052 BelK P. 241251. 191 1. 

0. 14* P 2725S, 1910, ahst J S C I 1911. 30, 1112, C A. 1912, 0, 
1520. F. P.419530, 1910, ahst I S C 1.1911.30,205 First Add 13237, 
dated Sept. 29, 1911, to F P 419530, ahst J S. C I 1911, 30, 415 D R. P 
145100 Can. P 12998,3. 

7. I) R P 2224.50, 1908, ahst J. S. C. I 1910, 29, 81 1 , Zts ang Chem 
1910, 23, ,h389. Wag Jahr 1910, 56, II. 434. CIhmii Zentr 1910, 81, I. 48, 
Chcin Zts 1910, 9, 1902, C A 1910,4,2875 V .S P 734 123,D 903, ahst 
J. vS. C. I 1903, 22, 901 . Mon vSci 1903, 60, |( 1), 17 1. 173 V S. P 790505, 
1905; ah.st J S C I 190.5,24,080 K P 21028, 1901. ahst J S C I. 
1902, 21, 870, F V 317007, 1901, ahst J Si C 1. 1902, 21, 870, Mon Sci 
1903.60, [(4), 17|, .54 1) R P 1.5.3.350, 1901. ahst Zts ang. Chem 1904, 

17, 1097, Chem Centr 1904, 50, II. 025, Jahr Chem 1904, 57, 1108, J 
C. S 1904, 86, i. 853, Chem. Ind 19(V4, 27, 538 I) R P 1.59.524, 1901; 
afist. Chem Centr. 1905, 76, II, 527, Zts ang Chem 1005, 18, 1030, Jahr. 
Chem. 190.5-1908, II. 984; J C S 1900, 90, i. 0, Chem Ind 190.5, 28, .535 
Aust P 31.391. It. P (i2042. 1901 

' 8 U S. P 812098, 1900; ahst JSC I. '1900, 25, 2.32, Mon .Sci 

19(K1, (4). 64, 120 F P 240.8.3. lOtM, ahst J C I. 1905, 24, 1081. F P. 
,34790(; HW, ahst. J S C I 1905, 24, 4.>4,'Mon Sci. 1900, (4), 64, 1.5. 
Chem Ztg 1905.29,493 D R.4». 1.84145, 1901; ahst. Chem Zentr 1907, 
78, 305; Mon Sci ItlOO, 70, 77. Jahr Chem 190.5-1908, 98.3, Zts ang Chem 
1908, 21, 208; Chem Ind. 1907, 30, 2.38 I) R P 184201, 1904, ahst. Zts. 
ang. Chem 1908, 21, 208; Chem Zentr 1907, 78, 305; Mon Sci. 1909, 70, 
77; J3Vir. Chem 190.5-1908, 984, Zts. ang, Chem. 1908, a, 208; Chem Ind 
1907, 30,- 238. vSwed P. 20249, 1905 Russ. P 11492. 1907. D R P 
237151, 1908; ahst. J vS. C. I 1911, 30, 1232; Zts. ang Chem 1911, 24, 1838, 
Chem. Zentr. 1911, 82, II. .500 D R. P. 242289, 1910, ahst C ’A. 1912, 
6, 2170; Kun.st. 191.3, 3, .35, Chem Zts 1912, 11, 2798; Chem Tx? 5 h. Rep. 
1912, 36, 47; Zts. ang Chem 1912, 25, 280; Chem Ind 1912, 3$, .87, Chem. 
Zentr. 19,12, 83, I. 298 

9 H Dreyfus, U .S. P 1181.8.59, 1181800. 1910, ahst C. A. 1910, 
10, 1789. F. P. 432204, 1911; abst. J S C. I. 1912, 31, 24, Kunst. 1912, 
2, 77. First Add. dated Nov. 19, 1912, to F. P. 432204, 1911; nbst. J. S. 
C. I. 1913, 32, 052. Belg, P. 2412.51, 1911, 
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ether, ‘ pyrocutechiii diethyl ether and Kiiaiacol are Uh) expensive. 
Furiurol' and furfural^ have recently been brnn^dit forward. 

Ihe aldehydes, as a class, are of relatively minor im])orlance. 
Formaldehyde with shellac, < aoetaldehyde.i ik-elaldol,» chloral 
hydrate/ and alcoholate," and chloral with phenol,* or icira 
chlorethane"' or amyl lactate" have heen proposed. 

As a celhilosc acettile .solvent, acetone Inis liceii widely 

used,'* either alone or in comhination with acetylene tetrachloride,'* 

• 

1 Iv V 8945. KHK). ab^t J S C I 19(19, 28, IL'T! F 1‘ 4 (r>l)K 4 

1909. abst J S C I I90<.), 28, FiTO.AIon Sci 1910.(4^73,108 “ " 

2 G Honwitt, 1<; F 1.48078. 1920. ;il)st#L' A 1920.14,1702 

3 F SteimniiK, D K 1*^307075. 1917. !• S C I 1920,19, 

4 r vS P 952724. 1910. absi J ,S C 1 jlMO, 2$, .50.4 F P 4151 1909 

abst J S C I 1910, 29, 100 F' P 10202.8. 1909. nhsi J SC I ' 1909,' 

28, 1212 1) P P 242407. l!M)8, abs( Kuiisl 1912, 2, .5(1 C \ 19p’ 8 

2.415, Choin Tcdi Kep 1912.36,111, ’ ' ‘ ’ 

, 5 R Gilmimr ami \V Duiu ilk- X- Co , K P 1.41(;i7, 1918, abst C \ 

bi20. IJ, .410, J S C I I9l!t, 38, .890 A 

0 J Kc'ssKt, r S P 1. 40.4.504.. ibst 1919.13,19.48 

7 !•: P 200.57, 1909, .ibst J S C I 1910.29,11.52 F P 121010 

1910. abst J S C I 1911.30, 410 

8 F P 9.5.47. 1907, absl J S C I l!»08. 27, .5.89 F P .177010 

1907, abst J S C I 1907. 26, 1027. Mon Sim 190.8, (4 ). 68, 4 11 1) R p' 
1<89704, 1902, abst Chnii Zls 1907. 6, .4.87, Cluin Z<nli liH)7, 78, II, 1822, 
Chem Tcc'li Rep 1907, 31, .570. \V.«k J.ilii 1907 , 53, 11, .502, Mon Si’ 
1910, (4), 7^, t.59 I) R P I.52III. 1902. abst Zls .inu Clieing 1904, 17, 
1250, Chem Centr 1904 , 75, II, 482. Mon Si 1910, (1), 73, 159, Jain 
Chem 190-1.57, 1108 1) R P 220228, 1907. abst Chem Zts 1910.9, 

19.44, Chem Iml 1910, 33, 271 . Chem Tidi Rep 1910, 34, 180, Wan Jahr 
1910, 56, II. 589 Anst P .4W08, 1908, Zts aiiK Chem 1909, 22, .505 

1 Federer. ( S P 1195010, 1910, F P 477010, 1907, Anst P 10.477 

1904, abst JSC! 1907,26, 1027, 1910.35,901 

9 F P 272.58, 1910, abst J S C I 1911.30, 1112 F P 119.540, 

1910, abst J S C I I'll 1.30, 20.5 * 

10 First .^dd 1.42.47, (l.ittd S pt 29, 1911, to I’ P 11 '1.5.40, abst J 

S C I Mil 1,30, 11.5 ^ 

11 r S P 'I'l'il'.iO, I'll I. abst j S C 1 I'll), 30, 1051 • 

12 Iv P 21007, I'.iOo, ;^)st J S C I l'K)7, 26, 1214 F P 471417, 

lilOO, abst J S C I I907,*26, .110, MtHi Sei 1!I08, 68 , 7'.i, Cllf-nif Tedi, 

Rep 1907, 31, 149 V S P 8.48.4.50, I'KfO, abst J S C I 1907, 26, 105, 

Moil Sei 1907, 66 , 1 101 Reissue 12047 thereon. <lale April 2.4, 1907, abst, 

•JSC I 1907, 26, 0.44, Mon Si 1907. 66, I. 5' I F P 19.4.40, 190.5, Void, 
abst J S C I Hlir., 25, 8i,.5 F P .4.5807'i. 1905, abst Mim Si 1900, 

64, lOfl, J S C I I'.HHi, 25, 195 UniiK P .4.5800. 1905. Hein P 1^7.408, 

1905 Anst P 414()l, 1909 Can P 10.4045 It P No 97, Vol. 215, 

1905. II R P Amn M-28289. I'.l05 F P 42720.5. 1911, abst J, S. C I. 

1911, 30, 1051 Chem Teth Rep 1911, 35, 481 Hunj,' Appl 0-074, 
1912 AWst P 29b, A 1787, 1912, abst Knnst 1912. 2, 400 C S. P 
7.4412.4, 19a4,abst J S C 1 PiO.4, 22, 901 , Mon Sa 190.;^ 60, 173 V 
S P.7'9050.). 1905, abst J S C I 1 '10.5, 24, OHO I) K P l,5.4:i^)0, 1901, 
abst Zts ang Chem 19(M. 17, 1097; Chem Centr 1904, 75, II, 02^ Jahr 
Chem 1904, 57, 1108, J C S. 19(M, 86, i, 85.4, Chem, Iml HKM. 27, 53K 
•I). R. P l.>9.)24, 1901, abst Chem Centr 190.5, 76, II, 527; Zts. ang Chem. 
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camphor/ pentachlorethane/ or chlorinated stearic acid.* Di- 
I , chloracetone/ benzyldihydrocarvone/ naphthyl-magnesium halo- 
gen compounds, and acetylacetonc and ethylideneacetone* 
have be6n patented as cellulose acetate plastifiers and direct 
solvents. Acetophenone makes a useful solvent’ a*nd softener.* 

1905, 18, 1636; Jaltr. Chem 190« 1908, II, 984; J. C. S. 1906, 90, i, 6; Chem. 
Ind. 1905, 28, 535. K P. 21628, 1901 ; abst J. vS. C. I. 1902, 21, 870. F. P. 
317007, 1901; abst. J vS. C 1 1902, 21, 870; Mon vSci 1903, (4), 60, 64. 
Aust. P. 31391. It, P h2042, 1901. U vS P. 987692, 1911; abst. J. S. C. I. 

1911, 30, 485; Chem. Tech. Rep. 1911, 35, 250. E. P. 14271, 1910; abst. 
J. S. C. I. 1911, 30, 485. F. P. 417274, 1910; abst. J.‘*S. C. I. 1911, 30, 485. 
Aust. P. of Aug. 14, 1909, July 21, 1910. D R. P. 222450, 1908; abst. 
J. S. C. I 1910, 29, 811; Zts. ang. Chim. 1910, 23, 1389; Wag. Jahr. 1910. 
56t4L 434; Chem. Zeiitr. 1910, 81, I, 48; Chem. Zts. 1910, 9, 1902; C. A. 
19107«^2875 H. P. 4863. ite; abst. J. vS a I. 1904, 23, 382. F. P. 324121, 
1902; abst. J. vS. C. I 1904, 2C, 569 F. P. 432046, 1911; abst. J. S. C. I. 

1912, 31, 24. First Add dated July 7, 19»U, to F. P. 432046; abst. J. S. C. I. 
. 1912, 31, 325. vSecond Add to F. P. 432046; abst. J. S. C. I. 1912, 31, 225. 

Third Add. 15933, dated Jan 4, HK2, to F. P. 432046; abst. Chem. Ztg. 
1912, 34, 1174 Fourth Add. 15894, dated April 4, 1912; abst. J. S. C. I. 
1912. 31, 1119. Fifth Add. 16316, dated April 1, 1912; abst. J. S. C. 
1912, 31, IIU) vSixth Add dated Aug. 5, 1912, to F. P. 432046; abst. J. 
>S. C. I. 1913, 32, 283. vSeventh Add dated Sept. 16, 1912, to F. P. 432046; 
abst. J. S. C. I. 1913, 32, 420 1$. P 20978, 1911, same as First Add. to 

F. P. 432046, abst Kunst. 1913, 3, 195. H. P. 20852. 1912. E. P. 21376, 

1912, division of 20978, 1911; abst J. vS C I. 1913, 32, 133. E. P. 20977, 

1911, Siirne as F. Appl. July 5, 1911; abst J. S. C. I 1913, 32, 133; C. A. 

1913, 7, 891. Helg. P 241250, 246250, 246251, 1912. Aust. P. 12o, Mar. 
16, 1910; Mar. 9, 1911 

13. E. P. 11625, 1909; abst. J vS C I. 1909, 28, 1030 F. P.-402072, 
1909; abst. J. S. C. I 1909, 28, 1221. D R P. 240751, 1908; abst. C. A. 

1912, 6, 2179; Wag Jahr. 1911, 57, II. 421; Kunst 1912, 2, 15; Chem. Ind. 

191 1, 34, 798, Chem. Ztg. 191 1, 35, 624, Zts ang Chem. 1912, 25, 47; Chem. 
Zentr. 1911, 82, II, 1843; D. R. P. 248559, 1909; Add. to D. R P. 240751; 
abst. Wag. Jahr. 1912, 58, II, 445; Kunst. 1912, 2, 296; Zts. ang. Chem. 
m'2, 25, 1884, C A. 1912, 6, 2849; Chem Tech Rep. 1912, 36, 437; Zts. 
ang Chem. 1912, 25, 1884; Chem. Zentr. 1912, 83, II. 305 

1. E P. 19735, 1908; abst. J. S C. I, 1910, 29, 18; F. P. 393963, 1908; 

abst J. S. C. I 1909, 28, 257. D. R. P. 223793, 1997, being Add to D. R. P. 
210519; Mon, vSci 1913, 78, 38; Wag Jahr. 1909, 55, II. 555; 1910, II, 483. 
Aust. P.51094, 1908. 

2 : E. P. 14364, 1910, abst. T. vS C. I. 1910, 29, 1152. D. R. P. Anm. 
F. 28111 of Aug. 25, 1909; refused Feb. 20, 1911. Aust P. 46991, 1910; 
vSwiss P. 52438; abst. Kunst. 1912, 2, 135. F. P. 417250, 1910; abst. J. 

S. C. I. 1911,30,19. 

Z. U. vS. P. 855556, 1907. 

4. F. P. 432264, 1911; abst. J. vS. C. I. 1912, 31, 24; Kunst.' 1912, 

2, 77. First Add. dated Nov. 19, 1912, to F. P. 432264; abst. J. S. C. I. 

1913, 31, 652, Belg. P. 241251. 

5. D. R. P. 202720, 1907; abst. J. S. C. I. 1908, 27, 1220; Zts. ang. 
Chem. 1908, 21, 2428; Chem. Zentr. 1908, 79, II, 1837; Jahr. Ch^nl. 1905- 
igqs, II, 993;'J.lon. Sci. 1912, 77, 57. 

6. TI. Dreyfus, KvP. 131669, 1918; abst. C. A. 1920,14,346. * 

7. U. S. P. 1005454, 1911; abst. J. S. C. I. 1911, SO, 1249. E. P. 
476, 1910; abst. J. S. C. I. 1910, 29, 1082. F. P. 411298, 1910; abst. J. S. 
C. I. 1910, 29, 978; Phot. Ind. 1910, 12il;'Eders Jahr. 1911, 526. Aust. P. 
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Methyl acetone' has been used in acetate dopes. Acetone in 
c^bination with dthydroxydiphenyldiniethylinethanc- and celhy^ 
lose forms the cellulose acetate plastic of W. Ilealty. Tliis is 
similar to the aimaronc and indetie plasty' yf 1'. behinann and 
J. Stocker* 

The simplest organic acid fonnic is a Solvent of cetlain 
cellulose acetates, as has been claimed by J.JternberK^ and A. 
Schloss.'' Lactic acid in the hands of C.* Waite," Wieini^te 
Glanzstoff FabriJcen’ and A. Schloss,'’ has ])ro\cn a valuable , 
direct solvent, but it is hygroscopie and soluble in water Oleii' 
acid,** sulfonated fatty acids‘'*and chlfrinated stearic acid" induce 


50656, 1910; ahst Kimst 1012. 2, 77, Phot, InO 1011, 2.S, KtKrs J.0»r I'.M 1. 
526. Bdg. P. 222106, 1910 Ilung Anni M :m\, iHr :i(), 1900 Sw»<<s 
P. 5ia39. 1010, abst. Kimst 1102, 2, 77 ('. IAtkiisoh. 1’ S P 127(V10J^ 


X U. S. P. 774677, 1004. abst J S C f P.KU, 23, 1 150 h P <0HK. 

. 1902; abst. J. S. C. I lOO:}, 22, :»6:i V P 610721. 1002. abst J S C I 

1902 21 1550 Mon. Sci 100.6, il), 60, 126 .Add Klld.itrdMar IS. 1002. 
toF.'P 310724. abst J S C I 100:1,22,566 h R P ' 

Tahr Chem. 1004, 57, 1 168. Mon Sti lOIM, (4 1, 60, b6. /ts In in 100. , 
16 1 000 • Chem Ccnlr 100:1,74,11, 1155 D R P l.dOlH, I'KL Add 

toD R P 145106, abst Chem CVnti 1001, 75, 11. 1 180. Jain Cln in lOlM, 

1168' i) R. P 152111. 1002 

1 U, S. P 000400. 1011. abst J S C 1 PHI, 30, Hbl 

2. li S P, 1158060. 1158061, 1 18.8.6.56, 1016, li P 184014 1016, alM 

^ 3. ^U,'^S^'?*n8i514, 1101801. 1016, K P 460025, 1011; abst C A 

1016 *10 fO.'ll) 2200, J S C 1.1015.34,25.1016,35,020 
191b.l0,l.M.;....i.iJ ^ ^ I J,,,. 26,631 Jnnr 

and Col 1007 23,215 F P .676262. 1007. abst ) b t 1 10(6, 26, OHS, 
ions (4) 68 87 D R P 1808.66. 1808:1/, 1008. abst /As ang 
'lA n, J c s hhih^M, 

i, J21^Chcni Inil MKH, al.st J S C I l!«M,2$,li7l I' I’ ■l(KHi52, 

1909; al«t J S C. i Imw, 28, Kml 1. I( P 2:i77IS. 1997 It P. 

101202, 19(19^ J ^ ^ 

7 U S P. 1020:MI! 1012, abst J S C I 1012, 31. 6. ff, Won bn 
191? 77 164 F P 8:113 1011, abst J S C. I 1011. iO, lOoO, Clniu 
S ReV ^ P..I2,8,:.9I0 H P », 

1911 abst. J.S C I 1011.30,1156 .\nsl App ,, 

*8 U S P 022.640, 1000. abst J S C I P.MIO, 28, 6/1 
ion* ohet t 's C I 1010 2$, 18 1). R P 2:10701, 1010, absf Chrm 
S ^ 1012, 6, 2160, Chem Tech Rep. ^5, 

^enir. • ,, . » i, - . 7* (hi.m 


?il 7 ,m a,;;V"c 'a. tili/. 8, .079, .ts W Chun 

Ch Rep ''l9i‘l'"«"4o”' ' P '27«71 Tm P; P /.iwrA 

T, S. c I. 1000, », 1061 . Mon. Sci. 1010, (4J, 7i» 10.5. I). U. P. 
MTtIs 1 ^7' abst. Zis atig Chem 1011, 24, 1088; ^kcni /tentr. 'lOll, 
82, II, *922; Wag Jahr. 1911. 57, II. 418; Chem. Hid 1011, 34, a73; Chem. 

J C. I. 1905, 24. 799; M-m. Sci. 1900. 
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flexibility, but their solvent power is practically zero. Cresylic 
^'4cid‘ has recently been patented as a constituent in acetate 
dope. 

The esters have proven among the most valuable of the sol- 
vents for acetated cellulose. Ivthyl or methyl ac^toacetate,^ 
dibutyl oxalate, •'* *amyl acetate and acetone, phenyl salicylate,^ 
triphenyl-, tricresol-, and trinaphtliyl phosphates,^ alone or 
with urea’ or canipfior,'* triphenyl borate, methyl acetate,’" 

• (4), 64 , 22. U, S V 7I220I), :il)st Mon vSei (4). 60 , Ifi.!. 

10. K P. 14142, 1011; abst J wS C I 1012, 31 , OSO, C. A. 1013, 7 , 
217. Aust. P 557)27, ui)st Kunst 1013, 3 , XH. 

Jl. U S P. 855.550, lOOA V .S P. 0534.54, 002877, 1010; abst J. 
S CvTT*HU0, 29 , 040 t , 

1 A Zimmer, J Hryce, ai^O G Davies, K P 124807; abst C A. 1019, 
13 , 1771, J S C I 1010, 38 , 370-A , 

2. L. C'lemeiit ami C Riviere,!' P 4/0387, 1010, abst C A 1010,10, 
2308 , 

3 H Clarke, U .S P 1300080, 1010, ineliules diamyl oxalate P vSeel 
(U 8. P. 1342001, 1342002, 1020) eombmes eellulosc esters with chlonjiated i 
naphthalenes, as a-monochlornaphthalene P Seel, T vS. P. 1342003, 1020, 
covers the use of ethyl propionate as a eellnlose acetate solvent 

4 L ^ley, Iv P 1.5428, 1015, abst J S. C. I 1010, 35, 000, Zts aiig 
Chem. 1010, 29 , II, .500 

5 H Mork and ('» I'Nselen, (' S 1* 1103178, 1010, abst C A. 1010, 
10 , 2404, J S C I 1010,35,001 

0 W Lindsay, I) R V 2030.50, 1010, Kunst 1013, 3 , .375 U S P 

1(M.5000. low, abst J, S. C I 1013,32, 10. C A 1013, 7 , 000, 10,50()0r), 1013, 

abst J. S C I. 1013, 32, 1.33, Kunst 1013, 3 , 218 V S. P. 100778.5, 1013, 

abst. J. S C I 101.3,32,82.3,0 A 1013.7, 302,5. K. P 10704, 1010, abst 

J S. C I 1011.30,070. \i P. 1070.5, 1010, abst J. S C. I, 1011, 30 , 205. 
F.P 415517,41.5518, 1010, abst J S C 1 1010,19, 1200, Mon Sei 1012,77,0 

7 W. Lindsay, U S P 100778.5, 101.3, 12.33374, 1017, 1310220, 1010; 

abst. J S. C I 101.3, 32, 823. C. A 1013, 7 , .302.5. F P 415518, lOlO, 

abst, J vS C I 1010.29, 1200, Mon. Sci 1012.77,0 Can P. 175107. 

8. U. S P 104111.5, 1012, abst J. S C I 1012, 31 , 1075, C A 1012, 

6 , 3518, Mon Sei. 101.3,79, 110 

0 Farbenfabriken vorm. F Baver and Co. U. S. P. 1031010, 1012; 
J.S.'C I 1012, 31 , 770, C A. 1012,6,2087 K P. 18103, 1000, abst J S. C. I. 
1010, 29, ,575. F P 11.3.5-1, 1000, abst J S C I^'IOIO, 29, 7.52. H P. 13100, 
1010, alt^t 'j S C. I 1011, 30 , .5.33 F P 40J?.170. 1010; abst. J vS. C. I 
1010,29,024 Fjrst Add No 1240.1, dated April 13. 1010, to F P.408370, 
1010, abst J. S. C I 1010, 29, 1200 Second Add. dated June 11, 1010, to 
F. P. 408370, 1010, abst J S. C. I. 1010, 29, 1371. Aust V. 20b, 4024, 
10, June 21, 1000 

10. A Wohl, K P. 12422. 1010, .31,30, 1011. abst. J S. C. I lOlP, 30 , 
888, Chem* Tech Rep 1011,35,520 F P 42,5000, 10 1 1 ; abst Mon. Sci. 
1013, 78 , 121, J S C I 1011,30,051. BcIk- P. 232000, 1011. D. R. Anm. 
W. 30000, 1010: D R. P. 2400.51, 1010; abst. C. A. 1012, 6 , 2520, Chem. 
Tech. Rep 1012, 36 , 3,32; Wag Jahr. 1012, 58 , II, 445; Zts. ang. Cheife 1012, 
25 , 1.540, ChemvZentr 1012, 83 , I, 1742 Aust. 20b, A 4a3, 1011, Mar. 12, 
10101 Jan k4, lOl 1 1) P. 2400,57, 1010, abst Kunst. 1012, 2 , 2,32. F. P. 

4,3,5742. 1012; abst. Mon vSei. 1013, 78 , 133. The Scx:iete anonyme Le Cam- 
phre, F. P. 452432, 1012, combine methyl acetate with tetrachlorethane or 
acetone as an acetate plastic solvent. * •» 
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and some of the sulfonic acid esters’ hiw been I'niployed for 
scjective puq)oses. ' Propyl clilorstearatc, imrisiatc, ])alinita45* 
and stearate’^ have but weak dissol\in^^ pemer Phenyl, ciesvl 
and naphthyl esters,’’ and ukuio-,^ di and Ui i>celin*ha\t' been 
used, especially the latter. The cellulose acetate plastics of h‘. 
Meyer, ^ H. Manissadjian,” II. Pait/er,'' and C. Dievfus,’" coni 


1 1) R V I'.M)?. alM j S C I l*»pv 27, ll.U), M<>n S'l 

1911, (.1), 74, (ill, Cheiu Zts 19(IS, 7, '.(((9, Zts .iiV Clu-m I'.HIS, 21, 21.’l>li 
Chem Zeiitr 19().S, 79, II, li.M. Jalii Plu m I9(i:. OS. 1 1. 'i.s/. j C S I'HIS.94, 
i, 955, Chem hul fOOS, 31, -I9‘* Kor (In- modifvmi; .ulion « tin I .ud.Oc 
on acetyl chloride iii the pieveiice of cellulose Indt.itf. s«i I-, 1' 1 1 * 19, 1900, 
ahst J S C I 1901,20,711 l)|l< V ItilMKi 1901,. ilM Zts .»m; Chem 

19(M1, 19, 2(M, Chem Ceiitr 190.‘). 7G, 1 1. ^10l,Moii Si l90(i, 1 1 1, $4, 159, 
Jahr Chem 190508, II. 9S 41 Chem Iiid 0m5. 28, (m'», \V.l^; jfm OXI.y 
51, 11, 191 I) R P LMKIoKi, 1901, I^uik Add to D R P Kd.ilti. 
ahst Mon Sci 191 1, (5), 74,82, ^’a.i0.dn 190 S. 54, 1 1. IKil , Zts mn; Chem 
190S. 21, 2047, Chem Zentr 190S. 79, II. 7.1S, Chem Iiul 1908, 31, 55li, 
F. P.519848, 1902. ahst J S C 1 P»4I2, 21, l.ViO. Mon .^u 1905, IC, 60, 125 


Aust 42440. 1909 ^ 

• ,2. C S P.902877. 1910, ahst J S C I 1910, 29, ''10 

5 W Merckens and 11 M.miss.idiian. Anst P 17(50'. 19 10 
4 C. S P 10151.'m, 1912. ahst Mon Si 1912. 77, 8\mss 1 

52457, ahst Kimst 1912.2, 155 \ust P 17.8.89 ^ 

r ,s 1’ Kwiiiiii, J s c I '■"-•’C 7 

2i;s7 i; I' I.SI'W, I'KW, ai).,i J s c 1 I'iin,29, 
ahst J S C I HllO, 23, 7a2 I' 1’ J S ^ 

.TO K I> 4(IS.'!7fl, litK). ahst J S C t I'llll, 29, i;2l .'■'I-' 

124li!t, d»l«l April i:i, mill, I" !•' I’ 11^711. I'-'m.ii'm J ^ | 

laid SmitKl Arid dated lime II. I'.HO. 1.. !■ 1' KlSr.l', l'illi..il.sl .1 .S t I 
mil) 29,1.471 Alls! I> 11142 III. June 21. IIIDH l-.a |.l. l.:M..la.ll ..f iwaai 
chlorhyrirm ,md dwioel.il. s, ducrlm. .r..l.«lil..rln. ..n an,l lor a 

hydrin diaeetate, see It Wlns'ln nli r .nnl I; /nnirhlar. Mon.il.l . .. 
34 UK) I ahst C A mi l. 7, llhsi S.l. Nnvei. t ainph.a Mil.slit Us 
with Acetylcellulose." C'.innI it C'.nlta p mi:t. 10, UU'.i". ahst knnsi UM, 

I' 1’ 4:i22li4, lull, .ihsl J U C I mi 2 . 31, 21, Kmid 
77 hirst Add dated Nov lU. mi2, U, h' I' 1.4221)1. ahst J N t I mO. 
32, li.V2 nelK. I- 21i2.-d. mil „ ,. ,, 

7 i; r m7.4.'). mii| 4 . .ihst j s t i mm. », m J ■ 

mUH ahst J ,S C I miKi.V2'-|7 1) It !• 22.4,n.t.l„,n«A.|iUoli K 1 

“"’•■"s’ ,f7'4077-Vm<^,l.s. JsV MU.KI.2S,.sI2 . 

,, 1: 1- tKitmi'. I'll I I s i; oi-o'' . 

'ihsl T SC I 1912 31,100.8 P»l I,33,54.», C A 1. (11, 8, hyd * 

rrWlOP ahst Kunst 1915, 3, 75. C A 1915,7,5.810 1 ).phen»jKlvYryl 

eth?r 'niay '!«• ol.tanied fi.nn the (hehl..rlu.h.Tis 
phcnylglycide rpidW 

Sertd toesylKlyeetvl ethers fr.nn the -I- 
cresdSftes In this conneetion s^* I. Clement ^ 

Hv?” s,*'?S)^2V‘'r:,!.7ir 

iM- rf 
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prise the employment of triacetin. Acetin with tricresyl phos- 
tphate/ with dichlorhydrin,'^ and bergamot oil,' have been specific. 
Glyceryl benzoate,^ salicylate, phthalate or phthalonate have 
also been advocated. Pathe Freres^ prefer methyl acetate with 
polymers of isoprene in conjunction with cellulose atetate, and 
the Chemische Fabrik v. Heyden, methyl or ethyl glycerol- 
chlorhydrin, or inethylene or ethylene chlorhydrin.® Phenyl- 
acetate,^ benzyl acetate,*^ resorcinol diacetatc,® methyl chlorace- 
, tate,’^ ethyl chloracetate,'* methyl formate, .glycol benzoate^® 

ficatioiiof glya-rol by acetic acid in the jycscncc of catalytic agents, see J. 
vScnd<a 4 (ns and J. Ahoukiic, Cointt rend IU14, 158, 5HI , abst. C. A. 1914, 8, 
\7^2 the electrolytic prl»diiction of chlof'.iydrins see R. Haddan, E. P. 
14()S,'11. 1917; abst C A 1920, U, 21 .‘19 

10. K. P. 127t)ir,, 127()7H. 1917, abst C A. 1919, 13, 2444; J. S. C. I. 
JO 19. 38, Tsil-A 

1, Compagnie Francaise du Celluloid, F. P. 4409r)r), 1911; abst. Kunst. 
1912, 2, .‘1.55, Mon tki 1914,80, 14 

2. A. Eichengnien, U S P 10l.oir)r>. 1912; abst. Mon. Sci. 191?, 77, • 
m. vSwiss P. 524;i7; abst. Kipist 1912, 2, i:ir> Anst P. 47889 

.9. M^alanion and W »Seabcr, Perf. K.sscnt Oil Record, 3, 275; abst. 
C. A. 191:L I7'8():i 

4. F. P. 401544, 1918, abst J. vS. C I 1914,33,190 The Compagnie 
(len. de Phon Cineniato. et Appareils dc Precision (vSwiss P. 01929, 1912; 
abst. C A. 1914. 8, 2124. V. S P. 1089910, 1914; abst Knnst 1914, 4, 275), 
prepare a flexible compound for the niannfacture of cinematographic films 
from a solution of acetycellidose in an ether oxide of glycerol, as • 

CHiOR CHi -V 

CH— 0 or CH.OR ; 0 

CHo CIU~ ' 

.5. F. P. 475851, 1914; abst J. S. C I. 1910, 35, 73 

0. D. R. P. 288207, 1915; abst. Chem. Zentr. 1915,88,11, 1037. 

7. R. Riddle, U vS P. 797873, 1905 

«8 U vS P 1031010, 1912; abst J S C I 1912. 31, 770; C. A. 1912, 8, 
2087. E. P. 18198, 1909; abst J. vS C I. 1910, 29, 575; E P. 11354, 1909; 
abst. J. vS C. I. 1910, 29, 752, E. P 18100, 1910, abst. J. S. C. I. 1911, 
30, £38. F P 40.8.370, 1910, abst. J. S C. I. 1910, 29i, 024. First Add. No. 
12409. dated April 18. 1910, to F. P. 408370, abs^.. J S. C. I. 1910, 29, 1299. 
vSecond Add , dated June 1 1. 1910, to F. P. 40a370, abst. J. S. C. I. 1910. 29, 
1371. Aust P. 29b, 4042-10, June 21, 1909. 

9. L. Lederer, E P. 8945, 1909; abst. J S C. I. 1909, 28, 1271. F. P. 

402088, 1909; abst J S C. I. 1909, 28, 1270, Mon Sci 1910, (4), 73, 168. 
Knoll & Co. (D. R. P. 298800; abst J. S C. I. 1920, 39, 483-A) combine 
resorcintl monoacetate with cellulose acetate. , 

10. U , S. P. ia39782. 1912; abst. J. S. C. I. 1912, 31, 1027; C. A. 1912. 
8, 3917 ; Mon . Sci. 1913, 79, 1 10 For rearrangement of pyrogallol triacetate, 
see G. Heller, Ber. 1913, 45, 2389; abst. C. A. 1913, 7, 83. For manufacture 
of pyrogallol triacetate, see L. Lederer, D. R. P. 124408, 1901; absL Tahr, 
Chem. 1901, 54, II. 1165; Wag. Jahr. 1901. 47, II. 10; Zts. ang. Chem’: 1901, 
14, 1141; Chem.'Kentr. 1901, 72, II, 903; Chem. Zts. 1901-02, 1, 112, 379. 
He mixes 2(10 parts of pyrogallol with 500 parts acetic anhydride, and 1 part 
of cone, sulfuric acid. Heat is evolved, while the precipitation of crystalline 
triacetate soon commences. The sulfuric ,acijd may be replaced by gaseous 
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and cinnamate/ glyceryl cinnamate,^ wj-cresyl bnlyrate and iso 
vaferate,’ aniline resinate,^ benzylidene aceloacctic ester,’’ eresN-t 
acetate,® ethyl chlorstearate,’ ethyl phthalate,'^ etliyl lactate,* 
HCl, or aqueous phosphoric acid. • • 

11. D. ft. Alim. C-22897, 1918, ahst Kuust 1918. 3, 279. 81S 

12. E. P.8139. 1911; abst J S C 1. 1911.30,8HS.Cli4*ni Tech Kip 1911. 

15,520. F. P.425900, 1911; abst J vS C f 1911.30,951 1) R I> 2‘li;b51. 

1910; abst. C. A. 1912, 6, 2529, Cheni Tech. Rep 1912. 36, .T12. Zts :mn 
Chera. 1912, 25, 1,549, Chem Zcnlr 1912.83,1. 1742 • PcIr P 282t;99, 191 1 
Aust. P. 29b, A-403, 1911, Mar 12. 1910, Jan 11. 1911 1) R P 2400.57. 

19lO:abst.Kunst. bg2.2,232 Knoll&Co (I) R 1* 270018. 1912.) cmi)l<.v 
methyl-, ethyl-, propyl-, and A naphthol ben/nates (bcn/onaphthol in con 
junction with ethyl tartrate and oleic acid in the production of plastic ciTccts 

U. vS P. 9724G4, 1910, abst •] S C J 1910, 29, 121.5. Mon S* i 
1911. (5), 74, 12: Chem Tech Rep 1911, 35,"52. , 

13. U. S. P. 1014H59. 1!^2 

1. U.S.P 1000040. 1911 • 

2 U. vS. P. 9999,55. 1911 • 


3. U.S. P 10,8,8841, 1912 

4. U.vS.P. 952724, 1910, abst J.^ C I l!)l0.29,.50;i K P 1151, 1909, 
abst. J. S. C I 1910,29,100. K P. 102028, 1909, abst J S C I 1909, 21, 
!212. tl). R. P. 242467, 1908; abst. Kunst 1912, 2, .59. C, A 1912, 6,2815, 
Chem. Tech Rep 1912.36, 111 

5. U S. P. 10.81610, 1012, abst J S C I 1912. 31, 770, 1912,6, 

2687. E. P. 118.54. lOOt); abst J S C. I 1910. 29. 7.52 H 1* 1M1'.»8, I'.MIti; 
abst.J.S.C. I. 1910 29,.57.5 K P 18100, 1910, abst j S C 1 1911,30,^8 
F. P. 408370, 1910; abst J 8 C I 1910, 624 First Add No I246!>, 

dated April 13, 1910, abst J S C I 1910, 29, 1299 .Second Add dated 
June 11, 1910, abst J S C I 1910.29,1.871 Aust P 291). 46i> 10. June 

21, 1909. • • 

6. V. S. P 69.5127, 1902. Re 11997, 1902 Iv P 2264, 1902, 

abst J S. C. I. 1903, 22, .8a8 T. S P.792149, 1905, abst J S C I 1905. 
24, 799, Mon Sci. 1906, (4). % 22 F P. .8K.5I7!l. .885 IHOJ 907. abst J 8 
C I 1908, 27, 589; C. A HKXlil, 2^18,8, Mon vSei 190tl, (4). 70, 105, HKl. Ibdl 
Soc. Chim. 1909, (4). 6, .5.57 F. P. 4.82(M7. 1911 abst J C 1 1912, 31, 
24 First Add. 15719 to F P 4.82(M7; abst J S. C I 1912, 31, 1027. Kunst 
1912.2,41.5. Belg P. 241252. 1911. E P. 20976 1911. • 

E. P.8646, 8647, 1910; abst J vS. C I 191 1, 30, .5.8.8, 616, Chem le^ 

Rep. 1911, 35, 307. F. P. 4136.57. 41.86.58, 1910. abst J S. C. I 1910. 20, 
1101, F. P. 414679, 4«680. 1910, abst J S C I 1910, 29, 1199, I2f8 
Swiss P. .51644. 51910, abst ^unst. 1912, 2, 77. 99 Helg P 22391^6, 1910. 
Aust. 47244. Aust. .53109, al)st Kumst 1912. 2, 2.55 . T % -*- 

F. P.432264, 1911, abst J 8. C. I..1912. 31, 24. Kunst 1912, 2, 
First Add. dated Nov 19, 1912, to F P 4.822t54; abst J S C I 191.1.32,6.). 

U.^S^P. 962877, 1910. abst J 8 C. I 1910,29, 94^0. 

8. U. S. P. 1031616, 1912; abst. J S. C. I. 1912. 31, /70. C A 
2687. E. P. 11354, 1909; abst. J. S C. I. 1910, 29, 7.52. P. 18VW3. 19W: 
abst J. S. C. I. 1910, 29, 575. E. P. 13100, lOlO. abst. J. S^C. I- RUl. M, 
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amyl lactate,* methyl myristate,** oxalate,'’ phtlialate,^ naphthyl 
Acetate,'’ phenol sulfonate,** acetated castor oil,’ toluenesulfonic 
esters,® ethylidene diacetate,® and ethyl valerianate indicate the 
range of esters wlficti have been proposed as adjuncts to acetyl- 
cellulose, in the formation of useful and moldable preparations. 

(Jf the nitro and other nitrogen containing solvents for cellulose 
acetate which have ^cen brought forward from time to time there 
may be mentioned as illustrative, acetamide,'*’ urea,*’ guanidine, 

1004 18277:1, 1004, ahst Zts. aiig Cheni 1007, 20, 20fj0 

0, \l S. 1’ 1015150, 1012, al)st. Mon Sci 1012, 77, ic:i K P. 1441. 

1010; abst. J. S. C I 1010, 29. 1005; Clfeui Tech Rep. lOll, 35, :il0 li P. 
18070, 1910, being Pirst Add Vo K P. 1441, 1010, abst. J. vS. C. I. 1010, 29, 
1100. F. P. 412707, 1010, Rev Chhn ImK’lOlO, 21, 257; abst. I S. C I. 
1010, 29, 1005. I'irst Add V>m. Mar 10, 1010 I) R. P 2;i8;i48, 1000, 

abst C. A. 1012, 6, 1072, Chem.Zentr. lOiM, 82, II, 1085, Chetn. Ind 1011, 

34, 057; Chetn. Tech. Rep 1011, 35, 520 Chem. Ind. 1011, 34, 0.57, 
Chem. Tech Rep 1011, 35, 520 Atist P 47800. Swiss P. 52115, abst. 
Kniist. 1012, 2, 00 Can. P 120205, 1010 K Redlieh (D. R. P. 504224, 
1017; abst J S. C I. 1020, 39, 204- A) advocates diethyl tartrate. Pwastrak 
has patented for the same purpose ethyl, methyl, amyl, and butyl oxalates and 
lactates, ^le J. Grolea and J. Weyler (Iv P. 12:1712, 1018, abst J. S C T. 
1010, 38, 714-A) neutral tartaric and citric esters of ii-butyl, ufl-butylandw- 
amyl alcohols for cellnlose acetate combinations, bor the rotation-dispersion 
of butyl, heptvl and octyl tartrates, see P. Frankland and K. Garner, J C S. 
1010,115, m 

1. y. S. P. 000400, 1011, abst J vS C T 1011, 30, 1051. 

, 2 V >S. P. 01)2877, 1010, abst J S C. 1 1010, 29, 040 IJ. vS P 

7.58.5.55, 1005; abst J vS. C 1 1005,22, 1100 1{ P. 2007,5, 1001. abst J S 

C I. 1002.21, 1400 F P.517008. 1001, abst J vS C 1, 1002.21,875 
5 U. S P 002.877, 1010, abst J vS C I 1010,29.040. 

4 r S. P. 7.5.8.5.55, 1005, abst. J. S C I 1005, 22, 1100 K P. 20075, 

1001, abst J S C I. 1002, 21, 1400 F. P. 517008, 1001, abst J S. C. I 

1002. 21, 875 

♦ ,5. V S P. 10:11010, 1012, abst T. .S C. I. 1012, 31, 770, C A 1012, 8, 

2087. K P. 115.54, 1000. abst. J S C. I. 1010, 29, 752 K P 18103, 1000, 
abst. J S C. I. 1010. 29, 575 K P. 15100, 1010; abst J. vS C 1. 1011, 30, 
.5:i5. F. P. 408:570, 1010, abst. J. S C I 1010,1 29, 024. First Add No 
12400, dated April 15, 1010, abst. J. S. C. I 4 .IOIO, 29, 1200 Second Add. 
dated^Tine 11, lOU), abst J. vS. C. I. 1010. 29,d571 Aust P. 20b, 4042-10, 

June 21, 1000 U. S. P. 720000, 1^05; abst J S. C I. 1005, 22, 817. D R. P. 

1022:10. 1002, abst. Zts ang Chem 1000, 19, 408, Chem Centr. 1005, 78, 
II, 1000 

0, E. P 8040, 8047, 1010, abst J. vS. C I 1011, 30, .5:15. 010, Chem. 
Techf Rep. 1011, 35, 507. F. P. 41,5057, 4150,58, 1010; abst. J S C. I 1010. 
29, 1101. F. P. 414070, 414080, 1010, abst J. S. C. I 1010, 29, llOt’i, 1228. 
Swiss P. 51044, 51010; abst. Kunst. 1912, 2, 77, 90 Belg. P. 225000, 1010 
Aust. P. 47244. Aust P. ,53109; abst. Kunst. 1912, 2, 2,55. « 

7. U. S. P. 7122(K), 1902; abst Mon. Sci. 190:3, (4), 80, 105 ^ 

8 F. P. 4.52204, 1911; abst J. S C I. 1912, 31, 24; Kunst. m2, 2, 77. 
Fifst Adfl. dami Nov. 19, 1912. to F. P 4,52264. 191 1 , ab.st. J S. C I. 1015, 
32,0.52,hclK. P. 2412^.1011. 

0. H. Matheson, Can. P 108972, 1920. 

10 L. Udercr, U. vS. P. 774077, 1,904; abst. J. S. C. I. 19(H. 23, 1159 
K. P. 7088, 1^02, abst. J. S. C. I 1903, 22, 563. F. P. 319724, 1902, abst 
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methylamine/ dicthyldiphenyl urea," and dicthylaininc* .is have 
beon employed in acetate laixjucrs and plastics as ant ai ids. As* 
a direct solvent,^ softener or plastic, ‘‘ either aUaie*^ or in conihina- 

J. vS. C. I. 1902, 21, ir):)(). Mon. Sim 1903. [\), 60 V2:¥ •A.M Sll.dalo.i M.ii 
18, 1902, to P 319724, ahst J S C I 1903, 22, :>l)3 D U P Iir.lOO, 
1902; abst Jahr. CIumh. P>01. 57, 1108, Mon Sn I9(M. (Jb 60, iti. Ze. .oik 
C hem 1903, 16, IIH)(), CIumu Cnitr l?i()3. 74, II. Ii:.;”. D P P 

I. ^)1918, 1902, Add to 1) \< P UolO*;. al)sl CIumh Ctidi I9III, 75, 

II, 1180, Jahr CIumh 19(41,57,1108 1) R P l.^2VI K*I9()2. alM /(•. .mik 

ChcMn 1904, 17, 12:)0, Cluiii Zndr 1901,75, II. 3.S2. \V.»k .lain I'KM, 50, 
II, 512; Jahr CIumh joOd. 57, 1108 Sit D R P 189703. Ihihk Add In H 
R.P. 1.52 111, abst CIumh ZuMitr 1907.78, II. 1822. Cluiii Ti-ch Rep l!)07.31, 
,570; Watt Jahr 1907, 53, 11, .502, CIumh Zts 1907. 6, No .187, .Moii Sn 
1910 Cl), 73, 1.59 • j 

11 W I.nidsav, r S P 101.5990, 1913, .^)sl Mon Sn 191.1,J9, HO, 

T S C I 1913 32,19 C A 19^,7,099 r S P 10.50(H).5. 191.3, abst Mon 
Sci 'lOld, 79, 107, J S C 1 191.3, 32, 133,*KuHst I9i;(, 3, 218 C S P 
1007785, 1913, abst Kunst 191.3,^, 1.)... Mon Sn 19H 80, .{8. J S t 
191.3 32, 823, C A 1913, 7, .3025 K J* 10791.1079.5. 1910, abst I S t I 

ion’ 30. 20.5 079 1’ P 415.517, 4I."5I.8. 1910. abst J S C 1 1910,29, 

I l‘>99’ Moh Sn 1912,77,9 C S P 1027019. 1912,. d.s( J S C I 1912,31, 
.183 'mu Sn 1912. 77, 103 Tin* :ic t\ latum of hum to an .urtatr dors not 
increase the sohnit pourr for hydiatrei nllnlosr antatr, lun is^.i .arlatr 
ail auxiliary solvent in conjnnetion uithaertoiu oi trti.u hlou lii^i Sonic 
of the substituted uieas, iiowruM, air nuMKrlic soUnits. spinli.alU dirlli\l 
Mialonvl ur... (viro»;,l, <luH.vn,:,rl„lui., u « . ' ' V'f'"' I'"''' 

n. pt’l'll”, i.iicl Miltil,!.' Ill alcil l.-,ll p.iils .'"l.l mi'l IJ p.iilv l,.,il i K . 
ViTonal IS uaili y miIuIiIc hi aatoiic and mh li vclnlioii' mat. iisidnl addilimi' P, 

actate |,„„j ,1,^, j s C I I'MIT. 26, I' * 

l!)«i, ab<t' J S C. I 2$, ;il(l, Mon So I'.'dS H). 68, .n 

o'' *C,s !■ iniliilli. lnl». alisl J S C I '■"■12*1..','"', C,' isJlia' 

fi oou" K p 11354 PKH abst J S C I 1910, 29, <.)L I'. 1 181. t.l, 

IW^abst J S C l blio, 23, .-,7.-. b I' I'UO. abst J 

M vVi K I' KKiTb Hll(l,ab.l J S C I I'HO, 2n. nl.-l I'lrsl .Wd No 

daudiprd I'i, ibid, bib !• 4(K<7d.aM J S C I 
Second Add daUdJuncll, Ibid, lo I- I- WM, (I, abst J S C I bUd. 29, 
1.371 Aust P 29b, 1042 10, Jum 21, 1909 c loifii 

:( r S i-.sbi2ib:^dds,abst J s c I ' 

tai 711 lit; I.‘ P ‘d)nd-H PUT. abst J S t I PIlW, 27, .t.i.t I' 

P It M st I s c l lbllT 26 77P. Mon So P.W. ( 11, 4s, M, CltoV Tech 
u ’i(wr 31 3(l‘> I) R I’ •’Ol‘>.3.3 1 90V. abst Cluni 3rHi Zts 1908,7, 
5,«, Zi"'an?’ Chon IbdK. 21; Cbcn. Zentr IbOb 79, II dIH , Jab, 

, Chcni lS»0.5-08, II ^2. Chnn 2I, 2420, Chun,' Zmtr’ 

Klin 1 t ! 8 (' I 1910 29 1082 K P.411298, 1910, abst J S t I 

« ‘r ii;i'i' 2 jr 

Belg' P%22IW 11110“' lIiniK Ann, M HCidl, IKr HO. Ijt!*' H»iss J- 

ri- T I 'c »■ ."■ VuiHlllnO'^’a^^^ j'-S C i.',' 10, 

ria ^F P '408370, mk abs,. J S. C I. 1910, 29, 024. Unt A, Id. No. 


:i7i;«'i7. 
lb Ik I' 
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tion with shellac/ maximum solvent effect is obtained with warm 
‘^solutions. Methylbenzyltrichloraniline, methylbenzoyltrichAor- 
aniline/ trichloraniline/ the nitranilines/ acetylmethylanilid 
and ethyl lactatc/‘ acetanilid,® trichlormethylacetanilid, tetra- 

12469, dated April 13, 1910, to F. P. 408370, 1910; abst. J. C. 1. 1910, 29, 
1299. Second Add. dated JuneGl, 1910, to F. P. 408370; abst. J. S. C. L 
1910, 29, 1371. Aust. P. 29b, 4642-10, June 21, 1909. 

6. U.S. P.774677, 1904,abst.J.S.C. I. 1904,23, 1159. E. P. 7088, 
1902; abst. J S. C. 1. 1903. 22, 563. F. P. 319724, 1902; abst. J. S. C. I. 

1902, 21, 1550; Mon. Sci. 1903, (4). 60. 123. Add. 811, dated Mar. 17, 1902. 
F. P. 319724; abst. J. vS. C. I. 1903, 22, 563. D. R. P. 145106, 1902; abst. 
Jahr. Chetn. 1904, 57, 1168; Mon Sci. 1904, (4), 60, 93; Zts. ang. Chem. 

1903, 16, 1090; Chem. Centr. 1903, 7A, II, 1155. D. R. P. 151918, 1902. 
Add. to D. R. P. 145106; abic. Jahr. Chem. 1904, 57, 1168; Chem. Centr. 

1904, 75, II, 1180 D. R. P! 152111, 1902. r 

1. U. S. P. 952724, 1910; abst. J. S. C. I. 1910. 20, 503. E. P. 4154, 
1909; abst. J. S. C. I. 1910, 20, 100. F* P. 402028, 1909; abst. J. S. C. I. 

1909, 28, 1212. D. R. P. 242467, 1908; abst. Kunst. 1912, 2, 59. C. A. 
1912, 6, 2315; Chem. Tech. Rep. 191C, 36, 111. 

2. U. vS. P. 1031016. 1912; abst. J. S. C. I. 1912, 31, 770; C. A. 1912, 6, 
2687. E. P, 11354, 1909; abst. J. vS. C. I. 1910, 20, 752. E. P..1819S. ' 
1909; abst. J. S. C. 1. 1910, 20, 575. E. P. 13100, 1910; abst. J. S. C. 1. 1911, 
30, 5.33. X 408370, 1910; abst. J. S. C. I. 1910, 20, 624. First Add. No. 
12469, dateli April 13, 1910, to F. P. 408370, 1910; abst. J. S. C. I. 1910, 20, 
1299. Second Add. dated June 11. 1910, to F. P. 408370; abst. J. S. C. I. 

1910, 20, 1371. Aust. P. 29b, 4642-10, June 21. 1909. 

3. U. S. P. 10151,56, 1912; abst. Mon. Sci. 1912, 77. 163. E. P. 1441, 
1910; abst. J. S. C. I. 1910, 20, 1005; Chem. Tech. Rep. 1911, 35, 340. E. P. 
18076, 19l0. First Add. to E. P. 1441. 1910; abst. J. S. C. I. lO.’O, 20, 1199. 
F. P. 412797, 1910; abst. J. S. C. 1. 1910, 20, 1005; Rev. Chim. Ind. 1910, 21, 
257. First Add. 12388, dated Mar. 19, 1910, to F. P. 412797; abst. J. S. C. I. 
1910, 20, 1199. I). R. P. 238348, 1909; abst. Chem. Ind. 1911, 34, 637; 
Chem. Tech. Rep, 1911, 35, 520; Wag. Jahr. 1911, 57, II, 552; C. A. 1912, 6, 
1672; Chem. Zentr. 1911. 82, II, 1085. Aust. P. 47899. Swiss P. 52115; 
abst. Kunst. 1912, 2, 99. Can. P. 129265, 1910. 

t 4. U. S P. 961241, 1910, abst. J. S. C. I. 1910, 20, 876; Mon. Sci. 

1910, (4), 73, 135. IT. S. P. 979966, 1910; abst. J. S. C. 1. 1911, 30, 206; Mon. 
Sci. 1912, 77, 30. U. S. P. 981574, 1002408, 1911; abst. J. S. C. I. 1911, 30, 
1:^6, 1 157; Mon. Sci. 1912, 77, 29. E. P. 24284, l,o/)7; abst. J. S. C. I. 1908, 
27, 1150; Mon. Sci. 1911, (5), 74,92; F. P. 383636, 1907; abst. J. S. C. 1. 1908, 
27, 331>! ,First Add. dated April 5, 1909, to F. P, 383636; abst. J. S. C. 1. 1909, 
28,1199. K. P.7743. 1909; abst. J.S.C. I. 19i0, 20, 209. D. R. P. 198008, 

1907, abst. Chem. Zts. 1908, 7, 865; Wag. Jahr. i908, 54, II, 409; Zts. ang. 
Chem. 1908, 21, 1471; Chem. Zentr. 1908, 70, I, 1809; Chem. Tech. Rep. 

1908, 32, 379; Bull Soc. Chim. 1909, (4), 6, 557. D. R. P. 199559, 1907; ' 
abst.. Zts. ang. Chem. 1908, 21, 1810; Chem. Zentr. 1908, 70, 11, 271; Bull. 
vSoc. Chim. 1909, (4), 6, 557. D. R. P. 234028, 1908; abst. Zts. ang.' Chem. 

1911, 24, 1151; Wag. Jahr. 1911, 57, II, 422. 

5. A. Eichengrun, U. S. P. 1175728, 1185074, 1916; abst. A. 1916, 
10, 1415, 2044; J. S. C. I. 1911, 30, 79; 1916, 35, 734. F. P. 418744, 1910. 

6. U. S. P. 1031616, 1912; abst. J. S. C. I. 1912, 31, 770; C.H,‘1912, 0, 
2687. E. P.V.364, 1909; abst. J.S.C. I. 1910,20,752. E. P. 18193, 1909; 
abst. J. S. C. 1. 1910,«20, 575. E. P. 13100, 1910; abst. J. S. C. I. 1911, 30 , 
533. F. P. 408370, 1910; abst. J. S. C. I. 1910, 20, 624. First Add. No. 
12469. dated April 13, 1910, to F. P. 4(^70; abst. J. S. C. I. 1910, 20, 1299. 
Second Add. dated June 11, 1910, to fTp.- 408370; abst. J. S. C. 1. 1910, 20, 
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chlorethylacetanilid dissolved in methyl^ or etliyl alcohol,* are 
examples of anilids whidi have been proposed and used. 

H. Dreyfus has patented xyleneinonomethylsuHonaniides 
xylenemon^thylsulfonamides,^ and toluelie-V-, and -p-uumo 
methylsulfonamide,^ while W. Lindsay has described tripheny. 
phosphate and acetone/’ /^-ethyltolnenesiilfonaniide/ with tri* 
chlorethylene/ or methyl alcohol/ or fusel oil^* or dissolved in a 
mixture of methyl and ethyl alcohols/** or with tripheiiyl phos- 
phate/^ or meth}fl acetate or chloroform,** triphenyl phosphate 
with acetone and dichlorhydrin,|^ camphor/Lind phenylsalicylate/'’ 

1371. *Aust. P. 20b, 4642 10% June 21, lOOO* K. V 354042. l!lf)5, ubsl. 

J. S. C. I. 1005, 24, lUiO; Add dated Vine K, 1005, to K. P 354042, 
abst. J. S. C. I. 1005, 24, 1220 11 P. 12277, 1227.S, 1005; abst. J. vS. C 1. 
1006 25, 327. 1). K. P. 1H5240, 1006, abst Zts ang. Chem 1007, 20, 2177, . 
Chem. Zentr. 1007, 78, II, 1037 DM. P 185241, 1006, Ad<l. to I) R. P. 
185240; abst. Chem Zentr. 1007, 78, II, 1810 

• 1. U. vS P. 1041117, 1012, abst J S. C I 1012, 31, 1075; Mon vSei 

1913, /$, 1 10, C. A 1012,6,3518. W I.indsay, I’ S P 1 136248, 1015, abst. 

J. vS.’c. I. 1015, 34, 606 

2. U. vS. P 1041118, 1012, abst J S. C I 1012, 31, 107.'r St*e I) K. 
Anm. i.-30181, 1010, 1-30386. 1010 W. bindsay, V S P 1216581, 1017; 
abst. C. A. 1916,10, 1301, J. S C I 1017.36,450 

3. K. P. 18228.3; abst J S C I 1010, 38, 806- A V S P. 13.)3384, 
1020. In connection with this, attention is directed to a cellulose aeeUvle 
plastic kne^n to the trade as “h.lastol,” made by the S(K*. Chiin des Usyies 
du Rhone, and understfxid to be a “sulphonamide’* compound. 

4. K. P. 133.3.53, 1018, abst J.S C I. 1020.39, 14-A. U S. P 1.1.53.184, 

1353385, 1020. ^ , 

5 U S P 11.33.3S.5, lOlfi.abst C A 101.5.9,1282 

G. U. vS. P 1188707, 118870.S, 1016; abst C A 1016, 10, 214.5, 2146; 

T. S. C. I. 1016, 35, 887. . „ , . 

7. U. vS. P. 1188700, 1188800. 1016, 1220486, 1017, abst. C A. 10 V), 
10. 145- 1917, 11, 2276; J vS C I. 1017, 36, 887 

8. ’ U. S P. 110939.5, 1016, abst C A 1016,10,31.5.8,] vS. C. I. 1016, 

35 1215 * 

’ 9. U. S. P 110075?), iy.»08<K). 1016; abst. C A 1016, 10, 31, W; J. S. 

C. I.^(191(b 35, 1^1.5^037^^, 1017- abst C A 1016,10, 12.5(1; 1017, 

ll2276;J.vS.C. I 1016,35, 12.56,1017,3^,860. 

^ 11 U. S. P. 1226.340, 1226341. 1226.342, 1226.343, lOh. abst C. A 
• 1917, it 215.3, 21.57; J. S C. I. 1017, 36, 707. H Ross (Can P 20(>4.13, 
1920) coats airplane fabrics with 

131 U. S. P. 1229485, 1220486, 1244107, 1244108, l-'44. ;47 1^4348. 
1244349, 1917; Can. P. 175107, 1917; abst C. A. 1917, U, 2276; ^^8, 12, 
95 242; I. S. C. 1. 1917, 36, 860, 1260. In this connection compare D. R. P. 
152131, 189703; see KunsL 1910, 9, 187. 

13.^. S. P. 1245476, 1017; abst. C. A. 1918, 12, 424; J.^S. C. I. 1918, 

u\. S. P. 1265217. 1917; abst. C. A. 1918, 129 1700; J. S. C. I. 1918, 

37, g p 1319229. 1919; abst. J. vS. C.*I. 1920, 39, 14-A. See H. 

Mork, V. S. P. 1246640, 1917; atet.*C. A. 1918, 12, 299. ^ 
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Acetylmethylaniline (manol) has been described by H. 
hreyfus^ and by A. Eichengruen,^ amylidenediethyl ethef^^ 
acetylphenylnaphthylamine,^ methyl-o-tolnylenediamine,^ /3-naph- 
thylamine, /3-naptfthylaniinedihydrocarvone,® and nitronaph- 
thalin/ have also l^een proposed. Pyridine, quinoline and acridine 
have been used as a neutralizJuit in acetation,* and a constituent 
of acetate lacquers^“ i^) conjunction with tetrachlorethane.*® Ben- 
zidin and dianisidin,'* nitrotoluene,’^ phthalimidc,''’ and p-toluene- 

1 K. P 4:i2()47. m l , abst. J. vS C I 1912, 31 , 24® First Add. 15719, 
to F. P. 4:32047; abst J S. C 1. 1912, 31 , 1027; Kunst 1912, 2 , 415. Belg. 
P 241252, 1911 E. P 20970, L911,abstrC A. lOl.'l, 7 , 890; J. S. C I. 1913, 
32 , 80; Kunst. 191.3, 3 , 17.5., ' 

2. E. P. 272.58. 1910, abst J vS C. 1 ''1911, 30 , 1112, C. A. 1912, 6 , 

1520. Can P. 129983, 1910 ‘ 

3 Deutsche Zelluloid Fabrik, D Rf P 132:371, 1903; F. P. 312817, 

1901. 

4. E. P. 12H03, 1901. o-Nitrotofuol is a .solvent for partially hydrated 

cellulose acetate in coniunction with alcohol Chloracetone is a direct sol- 
vent ill the cold. , 

5. E P 8077, 1900; abst J. S C. I 1900, 25 , 008 

O. P. 202720. 1907; abst J S C 1 1908, 27 , 1220, Zts. aiig. 
Cheni. 1908, 21 , 2428; Chem Zeiitr 1908, 79 , II. 1.8,37; Jahr. Chcin 1905-08, 
11, 993; Mon Sci. 1912, 77 , 57, Wag. Jahr 1908, 54 , II, .540, Chein. 
Tech. Rep. 1908, 32 , .594 

7. F. P. 4:32204, 1911, abst J. S. C I 1912, 31 , 24; Kunst. 1912, 2 , 

77, First 4dd dated Nov. 19, 1912, to F P. 4.32204, abst J. .S C. I 1913, 

32 ,( 152 . Relg. P 2412.51. 1911. 

8. F. P. 418.347, 1909, abst J. S. C 1 1911, 30 , 90. Add. 15217, to 
F P.418347;abst J vS. C. I 1912, 31 , 051 , Kunst 1912,2,310 

P. E. P 0798, 1912; abst. J vS. C I 1912. 31 , 1010 F. P. 429788, 1911 ; 
abst. J. S. C. I. 191 1, 30 , 1207; C. A. 1912, 6 , fl80. Oil, Paint and Drug Re- 
view, April 2-1, 1912; Chem. Tech Rep 1912, 36 , 03 

10. E. P. 20527, 1912 D R. P 1.39009, 1903; abst. Jahr. Chem. 1903. 
56 , *1014; Chem. Ind 1903, 26 , 107, Wag Jahr. 1903, 49 , II. 418 Zts ang. 
Chem. 190.3, 16 , 285, Chem. Ceiitr. 1903, 74 . 1, 744 D. R. P 243.581, 1908; 
ab.st. J. vS C. 1 1912. 31 , .381; C. A. 1912, 6 , 2310; Chem. Tech. Rep 1912, 
36 ,* 190, Zts. ang. Chem. 1912, 25 , 0.54, Chem. lyd. 1912, 35 , 190; Chem 
Zentr. 1912, 83 , I, 09.5. ^ 

11 .'lI.'vS. P. 7:U123. 1903, abst. J. vS C. 1903, 22 , 901; Mon Sci. 
190:i, 60 , (4), 17, 173. U. S. P. 79(1505, 1905; abst. J. S. C I. 1905, 24 , 080. 
D. R. P 1.53.350, 1901, abst. Zts ang Chem 1904, 17 , 1097; Chem. Centr. 
1904, 75 , II, 025; Jahr Chem. 19(W. 57 , 1108; J. C. S 1904, 86 , i, 853; 
Chem. Ind. 1904. 27 , .5,38. D. R. P. 1.59.524, 1901, ab.st Chem. Centr 190.5, 
76 , 11,^27, Zts ang. Chem. 1905, 18 , 10.30; Jahr. Chem. 1905-4)8, II, 984; 
J. C. S. lyOO, $ 0 . i, 0; Chem Ind. 1905, 28 , 5.35. E. P. 21028. 1901, 'Ubst. 
J. S. C. I. 1902, 21 , 870 F. P. 317007, 1901; abst J. S. C. 1. 1902, 21 , 870; 
Mon. Sci. 1903, (4), 60 , 27, .54. Aust. P. 3i:i91. It. P. 02042, 1901. , 

12. F. P. 4.32204, 1911; abst. J. S C. I 1912, 31 , 24; Kuii.st. 1912, 2 , 77, 
First Add. dated Nov. 19. 1912, to F P. 4.32264, abst. J. S. C. I. 32 , 
052.*' Belz. 241^.51, 1911. 

13. V. S. P 10316ro, 1912, abst J. S. C 1. 1912, 31 , 770; C. A. 1912, 6 , 
2087. E. P. 1 1354, 1909; abst. J. S. C I. 1910, 29 , 752. E. P. 18193, 1909 
abst. J. S. C. I. 1910, 29 , 575. E. P. 13100, 1910; abst. J. S'. C. 1. 1911, 30 , 
533. F. P. 401j:i70, 1910; abst. J. S. C. I.' 1910, 29 , 624. First AdO. No 
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sulfamid/ are products which have been patenteci for this purpose. 

• The Badische Anilin & Soda luibrik- have described acetyl*-* 


dicyclohexylaminc and dicyclohexyltoluenesulfonaniide, apj)lica- 
ble both to the nitro- and aceto-celluloses h ^a‘latini/.in^" com- 
ponent. if. Dreyfus^ has described acetyl aetdone and ethyli- 
dene acetone. General descri])tions*of cellulose acetate solvents 
have been published 1^ A. Dubose,^ Iv Ziniiner^^and P. beemans.'^’ 

A confidential report (T-12()P, Dec. P.IIS) has been made by Iv- 
Mardles, A. Mo'^^s and W. WilKtrop to the Ivnjjlish Ad\iM)ry • 


Committee for Aeronautics on the solvents of cellulose acetate, 
containing a large amount of valualiH' data. 

Commercial Applicat^ns of the Cellulose Acetate^. Ihe 
decreased inflammability, (^mibustibility and explosiveness of 
the cellulose acetates as distin^iished from the corres])onding • 
nitric esters, has resulted in their gradually replacing them in all 
Vis <where ever possible until to-day, the applications of cellu- 
lose acetate is becoming almost as varied as with th^yjder and 
more firmly established jiyroxylin arts. 

In the formation of nioldable compositions (“uninflammable 
celluloids”) an immense amount of careful and ])ainstaking in- 
vestigati(in has been and is being expended, as is attested by the 
malaxateable mixtures of H. Zuhl,' L. Lederer,** J. Schmerber 


124(30. dated April LI. lOIO. to F V lOSlTd. 1010. absl J ^ J 

1200 vSecondAdd dated 1 1. 1010. to L I* 40.S.L0,al)st J S L I UlO, 

W 1S71 Aust H 20 b, 4()42- 10. June 21. 1000 

1 U S P 7.m3:L 1003. abst J S C I 100:3.22,1100 H P .-ibOo), 

1001. abst J S C 1 1002.21, 1400 F 1> .'IITOOK. 1001, abst J S C B 

l.KL.a, 1 ^ 9270 , 1014, abst C A 1010.9,2080 

a K U I'llOOO iOlO 111 tins eouneet ion, see the M ltreylusl»J 

Add 17^3 to F P :32()40. Uyi D H Anm I)-20 4:30. lOLl. l)-25442, 1012; 

K P PH21 ) Can. P lOLStiC lOlKOI. 101H02. 1020 . \ 

^ ^ c4out etOntta^^ ^ ^ 

^’■^5 FarbenZU^lOLS.M, :i;51.abst C A 1010.13,2130 

7 V ^72000it Zuehl and liiseniann. I) H !’ W22:30. 

For tfle role of eaniphor as solvent for acctylcellnloM-, see A du I3o^\ Caout 

f r.Hon mis 10 7011 abst Kun.sl 1013, 3, .302 For non -inflammable 

•>Qo. Ayfnn <Kr.i IQOI (41 73. loO, Jaltr Chem I.H/I, 9#, iio^. iv. i. 

ISOTM HWpAdil lol) R P l."« 2 in, l»()2;abst. Chem 7.ts 

1897a!, 19 2 Add. lo w J, ^ ,, ^^28, 

rnTstet Chem z”’ nilO, T.'iwl'; Chen., Ind 1910, 33, 27P, Clu-m. Tech. 
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and L. Morane.^ F. Bume,^ J. Hirsch,^ W. Lindsay,^ W. Walker,® 
‘C. Mijnessen,® H. Manissadjian,^ A. Lumi^re &Sons,®H. Reese:^,* 
J. Richter,^® Soc. Anon. Fe Camphre," C. Ellis, L. Behrend,^® B. 
Rep. 1910, 34 , 180. Aus?. P. 34908, 1908; abst. Zts. ang. Chem. 1909, 22 , 
505. 

1. K. P. 324121^, 1902; abst. T.S.C. I. 1904,23,569. E. P. 4863, 1903; 
abst. J. S. C. I. 19(H, 23 , 382. 

2. D. R. P. 210519, 1907; abst. J. S. C. 1. 1909, 28 , 812; Zts. ang. Chem. 

1909, 22 , 1620; Wag. jjriift 1909, 55 , II, 555. 

3. F. P. 324718. 1903; abst J. S. C. 1. 1903. 22 , 620. In F. P. 452432, 
1912; abst. C. A. 1913, 7 , 3663, the vSoc. Anon. Le Camnhre produce plastic 
films with cellulose acetate and camphor-addition compounds. 

4. U. S. P. 1041118, 191?; abst. J. S. C. 1. 1912, 31 , 1075; C. A. 1912, 8 , 
3518. U. S. P. 1041116, 1912; »l)st. C. M 1912, 6, 3518; Mon. vSei. 1913, 79 , 

no. , c ‘ . 

5. U. S. P. 774713, 1904; abst. J. S. C.' I. 1904, 23 , 1159, Mon. Sci. 
1905. (4), 62 , 50. U. S. P. 774711, 1904; abst. J. S. C. 1. 1904, 23 , 1159. 

6. U.vS. P.1005454, 1911;abst.J.vS'K:. I. 1911, 30 , 1249. E. P. 476, 
•1910; abst. J. S. C. I. 1910, 29 , 1082. ^ F. P. 411298, 1910; abst. J. S. C. I. 

1910, 29 , 978; Phot. Iiid. 1910, 122f. Eders Jahr. 1911, 526. Aust. P. 
50650. 1910; abst Kunst. 1912, 2 , 77; Phot. Ind. 1911, 28. Ital. P. 115776. 

1911, Belg. P. 222106, 1910. Hung. Anm. M.-3691, Dec. 30, 1909. Swiss 
P. 51839, 1910; abst. Kunst. 1912, 2 , 77. 

7. 27201, 1908 vSwiss P. 43330, 1907. Hung. Appl. M-3798, 
1910. See vSnowden& Co., Belg. P.241975, 1912; F. P.437411, 1911. Hung. 
Appl. S-6073, 1912. Acetylcellulose solvents, A. Wohl, Hung. Appl. W-2966, 
1911; W-3204, 1911; Belg. P. 241116, 1911. For plastic, solid formylcellu- 
lose solutions, consult Vereinigtc GlanzstolT Fabriken, Hung. Appl. G-3096, 
G-3210, G-8306; Swiss P. 55942, 1911 Nitritfabrik, Akt.-Ges., Aust. Appl. 
5651, 1909. Hung. Appl. K-3937. Weber and Cross, Swed. P. 10976. G. 
Meyer, Aust. appl. 1793 of 1911. H. Reeser, Hung. Appl. R-2398, 1909. 

C. Mijnssen, Hung. Appl. M-3691, 1909. Manufacture of cellulose fatty- 
acid esters, Society of Chemical Industry, B^le. K. P. 21016, 1914. In 
F. P. 463610; abst. Kun.st. 1914, 4 , 293, U. S. P. 774677, 1904; in a more re- 
cent patent (K. P. 8945, 1909) it is stated that durable softness and suppleness 
may be produced in cellulose acetate by the addition of a “small proportion 
of im organic acid ester of a monohydric phenol or of a phenol either of a 
homologue or nuclear substitution product of these substances.” D. R, P.145- 
106, 151918, 1902; phenol, resorcin, pyrogallol, naphthol, aminophenol, 
sallgcnin, nitrophenoi salicylic acid esters, all be^Lg claimed as efficient. 

D. R. P. J521 11, 1902 In F. P. 330714, 1903, r,ederer, cellulose acetates are 
shaped mtePthreads, ribbons, films, tubes, etc., b> discharging thick solutions 
of them through suitably shaped orifices into liquids which dissolve out the 
solvent without dissolving the cellulose compounds. For instance, a solution 
of cellulose acetate in acetic acid or phenol is discharged into alcohol and the 
precipitated product subsequently dried. In D. R. P. 185151; abst. Jahr. 
Chem.'‘i905-'08, II, 985; Wag. Jahr. 1907, 53 , II, 403, Lederer obtains solid 
acetylcellulose plastic compounds by precipitating the crude ester from the 
acctylating bath by means of carbon tetrachloride. Compare Aust. Anm. 
3060 of 1909. For review of recent patents see J. Reitstotter, Kunot. 1919, 
9 , 185. 

8. F. P;:.401228. 

‘ 9. Eelg. P. 216668, 1909. E. P. 12976, 1909; no patent granted; abst. 
J. S. C. I. 1910, 29 , 147? F. P. 411126, 1909; abst. J. S. C. I. 1910, 29 , 876; 
Mon. Sci, 1912, 77 , 8. Aust* P. 9533, 1909. Hung. Anm. I^;.-2398, Dec. 23, 
1909. Port. P. 7102, 1909. ' « 

10. D. R. y. 246081, 1911 ; abst. C. A. 1912, 6, 2529; Chem. Tech. Rep. 
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Szelinski/ H. Cathelineau and A. Rene,’ G. ConvtTl,' II. Drey 
fu^,* P. Leeman,*’ W. Lindsay/ W. Beatty,' A, Kiclicni^riiiijji 
Knoll & Co.,*' K. Ichcnhauser,‘‘’ V. Charm*!, >> L. (ir;)le,'’ Soc 
1912, 36 , m 

11. F.P 452432, 1912, uhst J S C I 1913. 3ft, (^2. KmM 1913,3,29.') 

I). R. Anni R -321)31. 1911. 

12. r S P 999490, 1911, al)sl J vS i.' 1 191 1. 30* 10:)l 

13 V S P 9.')2724. 1910, abst J .S C I l‘H0. 29, T)!)! I-; V II.M. 

1909; abst J S C I nilO, 29, 100 P P 40202S, |;ni9. absi I s c' 1 
1909,28,1212 L) R P 212407. 1 90S. abst Kimsf f.ll2. 2, .VI. 0 .A |!)r‘ 
6,2315,Chcm Tech Rep 1912, 36, 1 1 1 . Wau Jahr 1912.58,11.010 

1 I) R P 2(«720. 1907. abst J S C I 1 90S. 27, 1220. /ts aiiu Chem • 

1908, 21, 242.S, Cheni Zentr 190S. 79, II. I.s;;7. Jahr Chi-m I'.H):, [)S II 
993; Mon. Sci 1912, 77, .■>7 • 

2 F P 3.')J‘M2, 190.'), abst •] S C Jl 190.'). 24, 1109 Ad.l dated 

June 8, 190.1, to F P 3.119-12 ^ibsi | S C 1 •190.1. 24, 1220 V. 4* 12277. 

12278, 1905. abst J S C I 1900, 25, .32^ 1) R P 1S5210. 1900, abst 

Zts aiiK Chem 1907, 20, 2177 C'henj Zuili I't07. 78, 1037 I) R p 
18.5241 , 19(K), Add to I) R P 18.1240. abst Chem Zintr 1907.78,11.81!* 

3 F i‘ 421. S43. 1910, .abst I C I l!»l 1.30, 111 

4, F P 4.32204, 1911, abst J S C 1 1912. 31, 21. Kuiist 1912.2,77 

.First Add dated Nov 19, 1912, to F P -132201, abst J S C 1 1913,32,0.12 
Belg*I^ 241251, 1911 Compare also the F: P 20!>7.1. 191 1, abst C A 191.3, 

7, 890,Kuiist 1!)1.3, 3, 211 In F P 132204,1912 abst C A 1913,7,3114. 
vSwiss 0.3.181, 1911, abst C A I9l 1, 8 , 2212. Ilievhis ‘ laims <irftiodiiee in 
combustdile celluloid by replacing telraehloieth.me bv .iromatic silaoii and 
boron compounds, which arc said to possess the .Khaiitage over the phos- 
phoric esters in not decomposing the acelylcellnlosi 'riii)heiiyl borate, tn 
cresyl borate are included In a more recent patent ll* P ioili4. I!* 1.3, abst 
Knnst 1!^4, 4, 1.37), plastic cellulose acetate compounds are desifibed as ob 
tainable from the introduction of the glvcerol esleis of aromatic carbbxyl 
acids vSee also Can P 1.1.1724, 1911, abst C A 1911,8,2927 Swiss P 
(13584, (13.585, abst Kuiist 1914, 4 , 21(1 

5 Bclg P 181194, l.S2>l.l(), 1820.11. 1.S20.12, 1905, 201017. 1907 

(1 r S P 104111.3, 1912, C A 1912. 6 , 3517, J S C 1 1912,31, 
1075, Mon Sci 1913.79, 110 

7 F P 14704.1, 1!» 1 2, abst J S C I 191.3, 32, 28.3, Mon Sci l!)II,78, 

14. Kunst 191.3, 3, 11(1 Can P 117.178. 117.179. 1913. abst C A 
1913,7,2127,2128 Belg P 2.12.194. 1913, abst Kunst 1913.3,270 li P 
18822, 1912, abst J S C 1 l!»I2, 32, 907 1) R Anm B 080 10, 1912, 

abst Kunst 1914.4,2.8(1 Aust P 0.3! K 10, abst Kunst 1914.4,2.17 

8, A. Kichengrun, F > 18189,1910 F P 118711, 191 1 , .ibst J S 
C 1.1911,30,79,798 See also F P 197.3.1.1908,1) R P 210.111 1) R P 
Anm.E-170.39 India P A|)pl 4.1.1911 -'Can P 1392.3.1,1912 

9 I) R P. 2.5, 57IM, 1911, abst J S C I 191.3, 32, 421 . C A 1913.7, 
807; Kunst 1913,3,951;!) R Anin K 48990, Sept 12, 1911. Chem Zlg 
1912, 34 , 1174 See also Knoll ik Co. D R Anrn K -.52789, K .12(i;35. K 
484901 K P. 10905, 1913 I) R P 2.1.170-1, 1911 Hung Appl K^-.1108, 
1912. In their D R P 2.1.1701, 1911 Hung Appl K 5108. ‘1912 In 
their D.J<. P.27601.3, 1912, abst J S C I 1914, 33 , 916, Kunst 1914. 4 , .300, 
white, colored or opaque objects are jirepared from primary acetylcellulose 
solutiojp^jy the use of an aromatic ester or ether which does not decompose 
acetylcellulose, such as methyl . ethyl- or Vnaphthyl jihtl/alates, bijpzyl 
chloride or anisol, which arc added to the acetylccMulose while rrlill in the 
acetylating bath or before acetylation. The resulting mixture is heated for a 
short time until« clear solution is obtained, wllcn the acctylated product is 
precipitated in the usual manner Wy tv, iter, saline solutions or alcohol White, 



TECHNOLOGY OE CELLULOSE ESTERS 




Anon. Nouvelle I’Oyonnithe,^ A. Pueschel,^ and L. Collardon.^ 

^ The Ccllon of F, Bayer & Co./ and the Ctllonite and Spondyte 

opaque and stable filaineuts or films are thus formed which may be colored by 
the addition of suitabl# d^estulTs to the solution 

In 1) R P. 27.’')0G2, 1011 . abst J. S C. I. 1914, 33, OIG; Kfnst. 1914, 4, 
.'07. Knoll & Co. elTiict a rcKular and systemic reaction of cellulose with or- 
ganic acids, by circulating tlic es^crifyinK agent through a scries of vessels 
containing cellulose in varying stages of acetylation, <n such a manner that it 
comes in contact m sifotfCtsive vessels with cellulose in a lower state of esteri- 
fication A diluent in which the resulting ester is insoluble may be added to 
the esteiifyiug agent, the presence of a catalyst being adyantageous 

I). R. P 27G01;L 1012 See also Knoll ik Co., I). R. P. 27370G, 1911, 

same asp P lt2.')12, C A lyb!. 7, 1288; 1914, 8, 2048. D. R. P. 2742G0, 

1012 1). R Alim K -GGOO.*), 1008 TRe process of G. Meyer (Aust. P. 

r)r)Gr)4, 1).J< Amn M -42078, ipn), abst Kunst 1912, 3, 38^/, is somewhalt sim- 
ilar, the acetone soluble or ethvl acetate solubfe acetylcellulose being precipi- 
tated by non-solvents and incorpihated with camphor substitutes, 

10, P P 43G5:i8, 101 1, abst J vS C K'lOP 31,485. 

• II. P P. 4G31.5G. 1013, abst J S. C. I. lOU. 33, 417; C. A 1914,8,2817. 

12 K P 23728, 1012; abst J. S C T. 1913, 32, 1 104. 

1. P P 1(m 3 1.1. 1013; abst J S. C. I. 1014, 33, 478 
2 P P 1810.-), 1013, abst J vS C T 1914, 33, 20; Kuiist. 1914, 4^104; ' 

I' P. 4G1121. 1013; abst J S C I 1011, 33, lOG I). R. P. 270580, 1913; 
abst. C Aj^' I. 8 , 22.52, Kunst 1014,4,155,1) R. Anm P.-31,300, 1013; 
abst. Kunst 1013, 3, 130, lOl l, 4, 80. Rclg P 250010; Aust P. G.5040, ab.st. 
Kunst 1014 4, 238, 27-1 

3, II S P. .830403, loot), 11 05G 1 9, 1014, abst. C A 1014,8,3244 
4 I'or general articles on Celht and its applications, see Sci Ainer. 1908, 
98, 370, lOliL 107, 145 V Pclt/er, Mon. vSei 1008, 08, G48; abst. J. S. C. I. 
100<S»27, 10.37, Mon v8ci 1010, (4), 70, 145, abst C A 1010, 4, 12.38; Chern. 
Zentr 10 10. 81, 11, .500 L Clement and C. Riviere, La Rev. de Chim. Ind. 
1011,22,215. Caout.andGutta p. 101 1, 8 , .54 10. abst. C. A 1011,5,3908. 
A. Ivicliciigrun, Zts ang Chem 1007, 20, 022^1011, 24, 3GG. U S. Daily 
Consular and 'fiade Report, Oct. 27, 1008, No .3.315, 1.3; Jour. Soc. Arts, 
1008, 56, 1000. 1008, 57, 78 Phot. Dealer London, 1900, 24; Chem. Ztg. 
1008, 32, .583, Zts aiig Chem 1008.21, 1720, abst Chem Zentr. 1908, 79, 

1 1, ‘1215; Zts ang Chem 1008, 21, 1.351, Hull Hoc Chim. 1000, (4), 6, 
74; Zts ang Chem 1011, 24, 1300; abst Kunst. 1011, 1, 4.52. Dost, Chem. 
Ztg. 1011,14, .5'.!; abst J S. C I 101 1, 30, 413; C A 1011,5,2429. Apoth. 
Ztg.»‘1011, 26, 20G, abst Mercks Report 1011, 20, 17t^fZts ang. Chem. 1911, 
24, 3GG;al)st Chem Ne\Ns. 101 1, 103, 203, lOl l,ti04, 203; Jour. Png. Chem. 
1011, 3,»i3?' P.ibriks I'u.Twehr, 1008, 15, G1 r Seifenfabr. 1908, 28, 940; 
Chem Ztg 1008, 32, .5.38; Zts ang#. Chem. ltH)8, 21, 1720 Phot. Wochbl. 
1008, 19, 702 Z Drechsler, 1008, 31, 375 Am Apoth. 1908, 29, 40 C. 
lleimiiigs, Photog Joiir 101.3,10 Kunst. 1013, 3, 208. Kunst. 1011, 1, 93. 
A. Picheiignin. D R P 2.87745. lOlO, 20.57(11, 1910. 20020.5, 1017; Belg P. 
2224lG.*.'0l0,absl C A lOlG, 10, 21-15, Chem. Zentr 101.5, 86, I, 804; 1917, 
87, I. 4(i3. 200, Kunst 101.5, 5, 274. P Meyer. U. vS. P. 1 175791, lOlO; P. P 
.30.3903, 1008, Swiss P 11833, 1008, abst J S C. 1. 1900, 28, 2.57, I9l0, 35, 
5.30. « 

Stot? & Co. Plektrizitats Ges , Chem Ztg. 1918, 42, 200; absl^Chem. 
Zentr. 1018, 89^11,480. vS- -t, Um.schau, 1917, 21, 013; abst. Cheim'/.entr. 
1917.‘88, IE.572 " Anon.. Klektrochem Zts. 1910,37, 109; abst. C. A. 1916.10, 
14,39 Diamant, 37, 485, abst C. A 1915, 9, 2973. Andes, Farb. Ztg. 1918, 
24, 128, Kunst. 1919, 9, 123. Neuste Krfmd. Krfahr. ]1919. 274: E. 
Parade, D R. P. 311500, 1915; Kunst. 1819, 38, 180. t 
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of H. Dreyfus/ are cellulose acetate plastics. Other ])lastic 
cellulose acetates ha^e been deseiibed In Hadisehe Anilin iS. »^odat 
Fabrik,^ Ballaiid & Co.,’' F. Haver iv Co / W. Homier,'’ tb Diessei T 
B. Gaiseiiband and Casimir Stanislas Hieitrak," lleil/nian,'' lb 
Koller,’ Ii» I.evcy,"' I,. I.ilk-nfcl(l,“ W. l.iiidsay.'' W Mck.mt- 
vSehiess,^''’ H. Mork and (b Fsselen.’i W. ^Ierck^nsand II. Maiiis 
sadjian,^^ Peachey, Plinatus/' W. Slevens(tn,‘''and Veiem fur 
Clieraische Industrie, I'rankfort ' ' * • 

Cellon, Sico4l,‘'^ Cellulette,’-' Horoid, Sp<indile and .Vi^^onite ^ 


VlM'l. 


1 u vS V ii.sik:)S. mii). il’Ilto. i.nr.iso, lai'.i, v. p 

114304, 1I8S01. IL’TOI.'), I31)7S. 132^S3. I<HS, 03.03. Iv P 
1320‘f 1017; 14(1S«. 2007.-). PHO. 1- P 133147. P)ll. A0<1 Orl .31, 1...... 

Swiss P G3.W, lon.ahst C'*,\ 1011.8, 22.72. PiKi, 10, 17.S'i. 10 IS. 12, 
1.712 1010 13,73. 1020.14,310.1 S 0 I^IOL*. 31, 21. 1027, POlO, 35, 10. 
OHO. ’1017/36, 1232, lOlS, 37, (fr.l A, 0S7 A,10P'. 18, 110 \.a3l A.SM \, 

H4H A * 

2 I) U. P. 2S1072, 101.7, .ihst Vlic in Zniti 101.7, 86, II. Ill 

3 F. P 473lSO,abst J S C 1 101.7. 34, .71 1 

• 4 K P 2007.7, 1001, ahst J S C I 1002, 21, 1 10" HUP 202, .SO, 

P.llO, al)st Clu-in Ziaiti 1010.87,11.20.' 

.7 P.S P. 1 173337, 1010, al'st C A lOlO.lO, lOSl ^ # 

0 Jv. P. 11 100. 1000, 1001.7, 1012 
7 I' V 4,S.3310, 10l7,al)st C A 1 0 1 .s, 12, 007 
H Aust P 202S1.20,s3'. 1007 

0 Aiist Aiiin 1207, 1012,. il'st Cluni '/M lol3, 37,210 

10 II S. P 120.7.733, 131«»31 1, PMO, al'st C A 1010, "01 1 , 

I S C I ♦010,38,3.77-A.S07 A ,h17*17 

11 P 1.70.77, 101 1 , IluiiK bull I. 320|,al*st C In 111 /tK 101.1,37, 

'' 19 S [J 1133387, 1017. I P.t070S, llOOSOO. lOlO, 120.721'. lOPS, 

1310220 1010 K 17 41.7.717, Iol0,.il)sl P A 1017, 9, I2.S2 lolo, 10, H.'O, 
looirw 223' T. S C. T. 1010. 29, 12!»0. loio. 35, 1217 

13 U S. P. 1317721, lOlO.al.'iJt P 1010.13, 32S0 

14 V S P 1103178. 1010. ahsl J S C' 1 lOK*. 35, Ot'l • 

17 Swiss P. .71011, 710(;0. 71070. 1010 Aiisl P 170<0 I', P -SoP', 

'"^10 K. P.121001, i«llOl.lOlS,al)s( 1 S C 1 

17 K. P. 10040, 1013,%!' P 170001, 1011, al»st J S C j J.)l.», 34, 

703 1010.'35, 707 • * 

'18. K. P. 138370, 1020, abst C A.*1020. 14, 18/0 
10. D.K.P 303018. 1012, ab.sl J S C. 1 1018. 37, 20/ -A. 

20 r. S P 10l.7!.70, 1012. abst Mon Sci ^7, ‘>.1 H I 411. 
uno nhst T S C 1 1010. 29, 1007, Clnm 'loch Hfp 1011,35, .540 1 

so™ l.'lo''Krsl'.lw toi; ^ Hll.HIIO.ai" .1 SC' I ii'lO, ». I 
F A 412 W 1')I0 alftt. I S C I 1010, 29, Hm:., !(.■. Chilli liiil I'.IKt, 21, 

HUM n 1100 D K 1’ 23.8318, lOOlb abst rhem ind I'Ol 1 , 34, ('.b . 
Chcln rich Rep A li'l2, 6. 1072, Ch,-i,i Z<-.,tr li.11,82, 

U, lOSi^usCP 47S9!i; Swiss P A21i:., Ill, St Kunst ''"fi f; ; 

120207, 1010. For articU- on ‘ Cdlon. sec- /ts Ctuni J.)ll,.5 , 

Jour^^Incb En^.^C ^ manufactures u mtn-flam cellulose aeelale film 

calle(^"Cellulettc" * 
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are commercial names for various cellulose acetate thermoplastic 
•^compounds. • ^ 

In the manufacture of readily flowable solutions—acetate 
lacquers’-^ many and diversified are the solvent and ester com- 
binations which have been brought forward from tiine to time. 
Among these may be mentioned the processes of G. Koller,^ L. 
Lederer,® W. Walker,^ vSociete DebaugeetOie,^H. Peters,® Societe 
Leduc Heitz et Ci5,’*Badische Anilin und vSoda Fabrik,® F. Bayer 
& Co.,** Chemische Werke vorm. H. Byk,*^^ Bicker," G. Blatt/* 

1. For Kcncral article see Kunst. 1912, 2, 239, L Clement, Mat grass. 
1911, 2423; Kunst. 1912, 2, *32. Ratlu'cns, N. Erlind. Krfahr. 1917, 404; 
abst. Kunst. 1919, 9, 187 • , • 

2 •U.S P 1079773, 19!4. abst C A. 1}^14, 8, 421 

3 V vS V H()49()0, 1905*abst J vS C I 1907), 24, 1314. K P. 0751, 
1905; abst J. vS C I 1900, 25, 320 F.^> .352897, 1905, abst. J. 8. C. I. 

, 1905, 24, 978, 984, Mon 8ci 1907, (4). 66, 33 D R P 175379. 1904; abst. 
Mon. 8ci 1908, (4). 68, 43, Zts an§ Chem 1907, 20, 2045; Chem. Centr. 
19(K), 77, ll. 1544, Jahr Chem. 1905-08 II, 984 D. R P 188542, 1905; 

abst Mon 8ei. 1910, (4), 72, 77, Chem Zts 1907,6, No 258, Chem. Zentii 
1907, 78, II, 1815. Jahr Chem. 1905-1908, II, 984 For the acetabon of 
cellulose Lu pr eserve its structural form m the presence of carbon tetrachloride, 
see l,eder?r*ReIg P. 19.5840, 1900 

4 r. 8 P. 1035108, 1912, claim 0 covering the manufacture of .solutions 
suitable for industrial purposes by dissolving acetylcellulose in acetylene 
tetrachloride. For Lederer vs Walker oh this patent, .see 179 Off. Gaz. 851, 
and 182 Off Gaz 511-514 

5 f. P 418347, 1909; abst J 8 C I 1910, 29, 1117, 1911, 30, 96. 
Addition No, 15217 of 1912 to F'. P. 418347; abst, Kunst 1912, 2, 316, covers 
the use of hexachlorethane in tetrachlorethane solution with cellulose acetate 
for lacquer purpo.ses For the Chemi.sche Fabrik Grie.sheim-Flektron method 
of i)reparing lacquers, see D. R. Anm C-22873,«19I2, Kunst, 1913, 3, 479 

6. li. P. 14293, 1910- abst J. 8 C I 191 1, 30, 1171 

7 F. P, 429788, 1911; abst J 8. C. I 1911, 30, 1267, Bclg. P. 251795; 
a\jst. Chem Ztg 1913, 37, 2.54. F. Botrelle and G Frctard, Belg, P. 242735; 
Mon. 8ci, 1913, 78, .39; C A. 1912, 6, 2186, Oil, Paint and Dnig Review, 
Apr 24, 1912 For resume of use of acetylene tetrachloride in cellulose 
a(jptate lacquers containing nothing new, see L. J^lemeat and C. Riviere, 
Caout. et Gutta-p. 1912, 8 , .561,5-16 . 

8/ W. R. P 251.351, 1911; abst Wag. Jahr. 1912, 58, II, 604; C. A. 
1913, 7, 351, 427, 1426, Chem. Tech Rep 19r2, 36, .584; Chem. Ind. 1912, 
35, 6.57, Zts. aiig Chem 1912, 25, 2508, Chem Zentr. 1912, 83, II, 1246, 
Far!) Ztg. 1912, 17, 2815. C vS. P. 1015895, 1913, E. P. 3869, 7292, 1912; 
abst. J 8 C I. 1912, 31, 1176; F P 4407,33, 1912; abst. J. S. C. I. 1912, 31, 
828; liunst. 1912, 2, 414; 191.3, 3, 17; Mon. Sci 1914, 80, 14. See also their 
D. R P Anm B.-64397. 1911. % 

9 ‘D. R P. 256922. 1911 . abst. Chem. Zentr. 1913, 84, 1, 1156; Kunst. 
1913,3, 213;C. A 1913,7, 2116, J. S. C. I 1913,32, .530. See also theif D. R. P. 
281374, 1915; of 1911, being addition to D R. P. 256922; abst Kunst. 1913, 
3, 420 According to their 0, R. P. 268627, 1911, abst. Kunst. Wy, 4, 96, 
absi. Chem.Zocitr. 1913, 84, I. 1156, 1915, 86, I, 235. alcoholic cellulose 
acetate sdlutious may Ik prepared by the action of stannic chloride (tin tetra- 
chloride) or antimony trichloride (antimonous chloride) upon the alcohol- 
insoluble cellulose acetates. *'For instance, if to a solution of*4 parts of stannic 
chloride iu 60 parts of alcohol, there is added 10 parts of acetone^soluble 
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Cellon, Ltd., Tyrer & Co.. Cham])crs and Feascy,’ Chcniische 
Ka|)rik Orieshcim Hk^clroii, ’ L. Clement and C. Riviere, ' H. Drey-^* 
fus,‘ A. Eichen^Tiin,-' (lilinoiir and Dimville iS: Co.," S. Croves 
and T. Ward," P. Hewitt," Cheniiselie Fal^rik von Ikwdeii,'* J. 
Huebner,"^ Internationale Cellnloseester M. Jeiiell and M. 

List,'- Macdonald,’-' P. Roder,” O. ^ilberrad,’ ’ Sociele Anon, des 
Ktablisseinents Ilnlerfinson,’" Verein fur Clieiniselu' Industrie in 
Mainz, The Viscose Development Co, Htd.,’" A. Zimmer, J. 
Bryce, and G. Dyvies.’ * 

The cellulose acetate lac(}ners intended primarily as coalinj^s 
for a(;roplane wings as typiliedtl)} tlie^Verolaai developed by Dr. 

acetylcellulose, after st.indnm f« sonu hotirs. tffi* altoliol miIuIjIc nuthlicatioii 
is eveiituallv formed Oi, L’ |uits of dj^otof.Min soluble .icctvlccllulosc 

when treated with .')(! paits of aitimoii> tncliloiide m .)(! paits of alcohol, 

KU-aduallv becomes soluble m alcohol __ . 

10 V P |()4(117. 10 i;{. absl J I I'tl 1. 33, . 1.0 , C A 1011.8, d.ibl 

n CollcKium. 101 .'). 2.').S. .d.st LIkiii /entr 101.*). 86, II. IS2 .See also 

’ <) R.P A.im C Clu'in Zl« 

12 I) H P 2070.')0. lOl ) . .ibst them /eiitr lOh . 88, 1. .HI) 
i". K 1> IHtmU.alM J S C I , 

0 I) R P 2SI:17:{. 101.'). abst Chem Aiitr 101.), 86, 1 .T-i.i 

a t' s P 117.'{0;il. 10 l(». !• P 1(>10.*)S. lol.’l. abst C A 101(1. 10, 

llOl J S c'l 1014 , 33, 20. PHfi. 35, Km. Hull vS<h' loicour md nat 1014, 

121, n-’Vj "ion’ Add 202»)1, 1017, Ad<l dated Sept 12, lOld, 

March 4. I!il4. June .•m, I- i'T, 12 r'*' 40^S«- 

1018.12, 13r)0. Kunst lOl.*), 5, -2, J SC 1 lOl.l, 32, ().)-. HHl). 35, 40 

Kunst 1010, 9, 204 

1 Austral P 4(), 101 1 

n “:i|‘i47. al.st rs 4- I lh0.3».7W-A 

R P Anm 1)I7^I.V Ch™. ZenU li)P4, M, 1 1, hWi* 

il! li P.Ln"Apr7.,,h;i C a |.»p.U,zraj.s c I Ihi!.,38, 

n I) R 1’ lidddOfT pit. ahsl Chvm Zciitr P.H7, M, M, 7IR 

12. Chem Tech VV.kUci, PHH, W7 . • . 

i:i K p.Appi Pioi7. PMx,.ii,s( J 
14 I) R P 2 .S()UI, PIP). AusI P li<Wli.li.l(4li 

5 F P App 2«l.is, P)P).al.st J S C I P.IP'..3«, X)X-A 
• IK !; P pyHl-iO I'll'l iilist C A PIPI. Ill tins coiiiicctmii, 

i ;r A mio 13 3000 A Chapman. C hem Ane. 1020. 2, 4.18. abst. L A 
u^oSi^onKO aml j McKcchtne. H P 142017,. 1020; absl. 

j' S^’c^ 1 90 Q 39 4 H 2 -A All ( he above arc in relation to the nsi' of celhdose 
acetat^tAhe airplay inil'^7 ,, . ’ 

8 Ls? V me' M AUhaussc. f S. P «02- * , , 

0 P P 124807 1010, abst J S C I 1010, 38, 273- A Anhydrat- 
Leder WeyA & Ic Harin,,i P )iS4«2* 1«.2, 14868, 1914 
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vSanmel Iscrmaiin for the Clii^niical Co. of America, belong to this 
/'lass. * ^ 

Especially in connection with varnishes and lacquer for the 
protection of the cj^^vas of the wings of airplanes from the air 
and sun, has ingenuity and thought been expcnde(t due to the 
immense amomits of celluV)sc acetate used for this purpose in 
the conllict so recently closed. Investig^ors in this field who 
have devized preparations of this nature are J. Goldsmith/ A. 
Ikck and J. Nicholson iv Sons,"'^ Boake and Bo^ke and Roberts & 
Co.,'^ British Aeroplane Varnish Co. and vS. Groves,* British 
ivmaillite Co.,’’ V. Ciimbeijs and i*lie British Cellulose and phem- 
ioal Mtmifacluring Co.! Ltd.,*^ Cell(#i, Ltd., and A. Barr,^ L. 
Clement and C. Riviere,'HT. I)oerllinger,''C. Dreyfus,'*’ Dunville& 
Co., and Gilmour,” E. 1. Dii Pont de Nemours Co.,'“ E. vSage & 
Co., Ltd., and N. Peary,'’ it. iTothingham and R. Sawyer,'* 

1. V s P. 12UHl'.»a. \m, Iv P 121.')1.'), P.)10, abst C A. PflO. li, 
1771 

2 P.)2() W. Doi'iniiiKci, J> P Aiiin D-2.3470, 1010 

a. li P Ai)i)l.07.’)l. lOlO.ahsl [SCI lOlO, 38, aiO-A. 

4 \i l>. P2S07-I. li)17, ahsl C A 1010.13,3028,] vS. C. 1 1010,38, 

r)lS-A. llntisli AfioiOaiic V.iinish Co and Ward, 0) P 120033, 1010; abst 
J. vS, C. I 1010, 13, f)17-A Crows .and Ward. E P Ai)}). 7177, 1018. K. P 
128050, If 17. abst J. S C I 1010, 38, .518-A 
♦ 5, Iv. P. 1010, 1014, absl I SC I 101.5,34,807. The British Email- 
lit(' Co. and J Coldsnntli, Iv P 124515; V S P 121KS100; abst. J. vS. C. I. 
1010, 38, 378-A. 172-A. See also IdiKlit, 1010, 0.52. J S C. I. 1010, 35, 
40, 1017.36,51, 1018, 37, 80 A .. 

0 I<: P 131384, 1018, abst ] S C 1 1010, 38, 7.59'A. See K P. 

Appl 13700, 13020, 1020. 

7 O: P 12000.8, 1010. abst J S C T lOlO, 38, 558-A Cellon Ltd , 

'iVrer 8: Co , Cliainbers and Peasev, E 1’ 130402; abst J vS. C I. 1010, 38, 

0()8 A. Cellon Ltd , Tvrer 8: Co and Tueker, \i P. 123028, abst. J. S. C I. 
1010. 39, 207 A A Barr and 11 La/ell. E P 131041, 1018, abst J. S. C. I 
IOIO,38,.S.34 A.C A 1020, 14, .3.50 ** 

8 . y S, P 1173031, E P 4»)10.58. lOltf abst. J. S C. I. 1914, 33, 20. 
405. Vhe pliotoKiaplne Olni of the Cellnloid C*o (IL P. 482230, 1917; C. A. 
1017, 11, :U82L Can P 175107, F>17, eonsists of cellulose acetate, triphenyl 
phosphate and fusel od 

0. r S P 131.5210, 1010, abst C A 1010, 13, 3028, J. vS. C. I. 1910, 
38, 834-A 

1(1. !•: 1’ lOOLSt), 120347. 1010, abst. J. S C. I. lOlO, 35, 887, 1019, 38, 
400-A PI Dreyfus. C S. P 1315480, 1019, 1280074; K. P. 118891, 128274, 
131000, abst C A. 1010, 13,.73, 301 1 , J S CM 1910, 38, 484-A. See also 
}•:. P, Appl 3321, 0003. 1017, 12085, 1018, abst J. S C. 1. 1917, 36, 28; 1918, 
37, 440 A. • * 

. 11. K. P. .Appl. 11077. ihlO, abst. J. S. C. I. 1910, M, 344-A. See W. 
Smith, Ann. Reppt Natl. Advisory Coram. for Aeronautics, 1918, 410. 

12 V. S. P. 1247010, 1017; 1310.841, 1010, E P. 122077, 1018; abst. 
J. S C 1 1018, 37, 0)0- A » • 

13. 1' P P28000, 128001, 131011. 10l^;al)st.J.S C I. 1910, 38^078- A, 
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H. Gardner/ J. Grolea and J. Wnler.’ A. llaniillon,' j Mctiukl 
berg/ A. Mond,'* Nkliolson.'* (k IVrrott and A. IMuinb.' S voii^ 
Petroczy/ Robbin*^,'* K. Rolmison."* R(>t;«.*rs, Welch X: Co.," W . 
Sinitli/“ vSoc. Indii^tridle dcs Telephones.' ’ (h^w and St trniande,' ' 
D. Sutherlafld/'* R. Wheatle\ and M Deschiens '' 

Of cognate interest in this ('oniR'clion are thein\esligatii>ns 
on aeroplane and balloon labrics as pnhlishej by 1*. Walen,’’^ 

J. McKechnied'' J. 'rnttle,-'^ Soe. Xanton hTeres et di Maisai- 

191^0.39, i;bA H !• Ai>i> JJ-V.A I I I''1m M •’.'H ' I 

Clemciit and C Ruuae, Cliiiu . I |nd 110 1 > ^ I l‘'-’0. 39, 

]4 \' s r I lUiTS.I, I .il'si c \ 13, 

:i()ll For an ah oliol-insolnhlf jiull.t pen li.i snhslilntc fo'in ‘‘jl'ilosy a^ 
tate. secO Skaller. D R I' .5171 Ig. I'H.S, .,l,sl | S C I j02(), 39, 1 1.. \ 

1 lidncational Bnr 1‘aint Nlfis \ss(n I'l I't. uie <m. .il)st 1 M iiks, < Ms 

and Paints. 1919. 35, 4S,C A 1910. 13*L>i;;s, 1 S F I PUo. 38, .0,. \ 

2 Iv P 12:1712. ahst I .S C 1 loio. 38, olo \ , . , , 

;i Mo Rev Pin I.ahoi StalislK s. lOlS, 6, 2SO, .d>sl F \ 10 IS, 12, 

4 r S P I'"'' I' 

C A PJI'l, 13, [SCI I'll". 38, I'’" ' , , 

0 1-i P 129(U7», laiOlO, I91S. .d>st J ^ t I P'lo, 38, -->0 \ 

i) 1-' I’ Apd 1 .s; 57 ; 1 . lois. ,d»st I S C' I lols. 37, 7J2 \ 

• 7 / Ind I'liK' Clutii lolo, U, lis..d)a j S (' I 

4.:.^ 

pp.v2r,.v.A p Ai, 

u ,s p i:i 42 (;()i, i;m 2 (;o;i. io 2 (),t a i • i i i s i‘ 

10 r S P PllOStl, lol!* .dr,! t \ lol'i. 13, .1 !•> 1 I.IIM', ' 1 

4 , PHs37,nA 

1l> aum Tr.„U J P.Hs.63, II. .I.m 4_ X I I|"h,.,I,. 

FahrikN Ik-vdetiA D R P \oiii t 2io-s knna Ml ,9,1- 

lil !:• P w'A.’i'k,,- IMPS .1 sP I pms.JT.iia, 
P,M..A lC,tol7';a,:yn.P IP-.,.,. I I. ll,„„8, 

siiaw._C A UJI. l,. ,, |.|i.s .,l,si 4* I'bl 14, 

i;n-J S C. I 1919 , 38, HOI \, o.‘,| A 91a u Unlove .m elati |)l.i,(u (d W 

viAiVCom for A,.™,,a.,t,<.s, P.pl No :W..I'.'2<I, P '.“'/''r f ,,|J’ 

144.5 H G.ir<li,or. Paint Mfr. Awk- of I S . L.r III of lilJ), L A I I2U, 
ns, -i?:. C 'p'1'.P U. .II.T.. J MrK..o„ni.., Pyan 
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and T. Tesse/ Schweizerische Versuchsanstalt fur Textilindustrie,^ 
W. Morton, D. Milne, ^ H. Honeywell,'’ G. Haven,® R. Glaze- 
brook, W. Rouse and A. Johnston,^ A. P'latters,® G. Esselen,® 
F. Cochrane, Bradley,*' and W- Williams and North British 
Rubber Co.'^ 

The British' vSpecificativns for cellulose acetate are D-0 of 
June lOlS, and for cellulose acetate dope, D-lOO, of March 
1918 . ' ' ' 

I'he preparation of acceptable photographic films in con- 
tinuous lengths of cellulose acetate, has appeared to be one of 
the most difficult problemj; to sohe in this field, its satisfactory 
solution* depending upon the discover^' and application of cellu- 
lose acetate of a 'chemical body or mixture which will impart the 
thermoplasticity, which camphor does with the nitrocellulose. 

and Vickers, Ltd , E' P Appl. 7405, loH). ahst J S C I. 1010, 38, 238- A. 
Vickers, Ltd., and J. McKechnie, K P 125017, 125030, abst J. S C. I 
1019, 38, 344-A. 

20 Third Ann Rep. Nat Advisory Comm Aeronautics, 1017, 403, 
ab,st. C. A 4010, 13, 1304 

1. K. P. 124703, 124844, 120080, 1010, 131300, 1018; abst J. vS C. 
I. 1010, 38, 272-A, 310-A. 531-A, 750-A, C A 1010, 13, 1771. 

2. K P. 12418:1, 1018; abst J S C 1 1010, 38, 3 13-A 

3. K. P. 125201, 1010 E Dammann, F. P. 473120, lOU. K P. 13872, 
1014; J S 1 C. I. 1015, 34, 540, 1010, 35, 7,34. 

< 4 Nut Fire Pro. Assoc Quart 1010, .345, abst C A 1010,13,1037. 

5. U. S. P 1281.374, ab.st C A. 1010, 13, lOti. I- or the use of antimony 
chloride in connection with cellulose ester solutions, for lireproolinK, see A, 
Arent, F P. 1.38041 , abst C. A 1020,14, 1870 

0. Proc Amer Soc. TestuiK Materials, 1010, 18, ;i8U, abst, C. A 1019, 
13, 008 

7 K. P. 124.520, 1010, abst C A 1010, 13, 1770, J S C I 1010, 38, 
,5.5V-A 

8 li. P. 1204,50, 1918, abst C A 1010, 13, 3020, J. vS C. I. 1019, 

38, 558-A. K P. Appl. 11007, 1018, 10073, 1010, abst J vS. C. 1. 1918, 37, 
448-A; 1010, 38,483-A. 

0 .J.lnd.Kng Chem 1018, 10, i:i5; ab.st. C. A 1018, 12, 708; J. S. C. I. 

1018, 3y, !il4-*A. The cellulose acetate light iransforming reflectors of P. 
Hewitt, are described in E. P 1027!«. 1011; Brit J Phot. 1011, 58, 780. 

10. E. P. 125093, 127301, 120712, 1017, 1.30072, 1918, abst. J. vS. C. I. 

1019, 38, 440-A. 558-A. 700-A, 701-A G Heyl (E. P 7880, 1914) impreg- 
nate.s tires with cellulo.se acetate 

!!• E. P. Appl. 17078, 1019; abst. 'J. S. C. I. 1010, 39, 517*4 G. 
Koller, Anst. P. 59580. F. Haight (E. P. 1.38226. 1010; J. S. C. I. 1920, 

39, 292- A) prepares cellulose apetate paper for use as a dielectric for electrical 
condensers. 

12. E. P. 13089, 13090, 1915, abst. C. A. 1910, 13, 1652; J. S. C. T. 1919, 
38,238.A. SfeealsoJ.S.C. 1.1919,38, 144-R,208-A. W. Lindsay and the 
Ccllfiloid Po., IL S. P.T 1045011. 1012; abst. Chem. Ztg. 1013, 37, 188. L. 
Lilicnfeld, D. R. P. 259840, F. P. 459972, 1913; and Addn. 16144 thereto 
Ital. P. 132825, 133188, t9’3. Span. P 551(M, Hung. P. Anm. I.-3470, 
1913. Aust. P 472.37, 1912; ,54710, 02800, 1913. 
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The solution of this problem has been quite el()sel\' approached, 
t The acetylcelliflose sheets of C Waite,' \l Zuelil." L. l.edererjj* 
H. Cathelineau and A. Fleurv,' H. Mork.'* II. Daii/er," Balland 
et Cie,'^ A. Unniere,'* P. Hewitt," \'. IlenriV" Knoll iA t'o vStn'ictc 
Generale Filinsand C. ('.onon, Romvitt,'-' H Hor/ykowski,'^ 
H. Dreyfus,'^ 0. Chandon de Bridles,'*'' (bilnm)! t',es..'^A. llel 
bronner and H. Vifilee,'' C. Mijnsseii,'" ConipaLUiie Generale des 
Etablisscments Pathe Freres, '" Soeiete AnoiT des Celluloses Plan- 
chon,*' and Thu Viscose Development Co., Ltd. show the trend 

1 V S P li!)()211. KKII • 

,2 PS P 72091)0. 19();{ f) k P,Ji.22:{9. 1902 

K P S^4.). 1909, ahst J S C "•1909.28, 1271 1* I’ I020 .s:L 

HKK); ahst J S C 1 1909, A, 1270 

4 1' P .‘L’)4942. 190.7; al)st J S C ^ 1907,24,1109 .Addition tliciiOo 

dated June S. 190.7, ahst { C 1 190.7, 24, I22»l !• 1’ 12277, I227M. 

1905, ahst J S C I 1900 . 25, .Cl D k P 1S.72I(I. 1900, ahst Chern. 

Zentr 1907.78,11. lO.C, Zts aiiu "luin 1907.20,2177 D k P IS.7241, 

' , 1900, ahst. Chem Zentr 1907, 78, II. 1.S19 li P 1 1025, 19<H). ahst j S C I 

190?). 28, 10;i0 V P 102072. lOtf). ahst J S C I 1909.28, 1221 

5 P S P 1001771, I9i;p .d)sl Kuna 1912. 3, 1.40. Mon Su 1911, 

80,2.4 P S P 1107222. 1911, ahst f S C I 191 1. 33, 9.7H, C'l .A 1911,8, 

.4.471 Cf [ S P lOOlUIO. O.IIPP S P l0.4.7i0.K. |<)I2 

0 F P 400.1. 1910, ahst J S t' 1 1910. 29, '.)7S I- 1* llo;2.7. 190*9. 

. Fiist Add dated Mar l.M. 1910, to !' P 1 10725. ahst 1 S C I 1911,30, 

925 li P 14407, 1 9(K>, ahst I S P 1 1909,28,1.427 Su alsoP S P 

98,S9SI. I<)I1 I) k Anni 2.7.7.4;;. 1911 !• P 40122.S. l'i))S,.iVst j S C 1 

1909, 27f \m 

7 Balland et Cie. P P 4.7792.7, I'.M.l, .ihM I S P 1 1!)14. 32, 104.4 

8 K P 401228, l'.)08, ahst j S P 1 190*9.28, UHil )• )* 40(M;, 

1910, ahst J S C I l!)I0.^,'.)78.F P 41072.7, li)09 

9 L) k P 2.510.8.4. 1911. ahst P \ I‘.)l 1. 8 , 1005 

10 Coinpt rend 1912. 155, 41.7 

11 K P .4.7.79. 1910, ahst J S P 1 1910.29, 10.82 1- P 112.70.4, 

1910, ahst J S. C I 1910,29,10.48 Au-,1 P 1 1.841 . 1907. Phot Iiid 4912, 

509, lider Jahr 1911,498 

12 F P. .4.887.7.7, 1908, ahst j S P 1 1908, 27, ').79 Se’J Chanhet, 

li. P 14.725, 1.899 ** » 

14 I), k P 2.47 1.71,%! 908, ahst j S P 1 1911,30, 124:;, Zts uiik 
P hcni 1911,24, 18,4.8, Chftn Zentr 1911, 82, II, .700, \Va>? j.fln'1911, 57, 
II, 5(X} vSec also Bormit, Kunst. 1914,4, 1.70 I'ot the jirejiaralion of elastic 
masses of nitro- or acetvl eellnlose, see I) K Ainn B .70757 of PMW 

14. H P. 21719.*1910. 4001, 12090, 1914, ahst J S P 1 1911,30,121.4, 

1914, 33, .449; Kunst 1912, 2. 70 F. P 120.7.7.7, 1910, 151092, 1914, ahst 
J. Ja C. I 191 1, 30, 404. 1914, 32, 805; Swiss P .71110. I9l I • 

15. li. P 20979, 1911, III4(M, 1918, 1.4228.4, 1919, ahst P A, 1918, 12, 
1512., 

Ifi F P .48084.7, 1907, ahst J S P 1 1908,27,8.41 

17. * D. R P.28.4740. 1914, ahst P A 191.7,0,2112. 

18. Swiss P. 42572. 1908 

19. Phot. Ind. 1911, 28, abst lider. Juhr. 1911, 520 * 

20. F. P.475351, 1914; abst J S C I 1916,35,74 

21. E. li 7442, 1910. $ 

22 Aust. P. 06165. ahst Kiftist 1915,5,82. 
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of developinciil in tlie direction of acetate sheet formation. 
• F. Paschke' forms compound splinterless 'glass by cementing 
two slicets of glass by means of cellulose acetate; while the Deut. 
Ciasglhhliclit* A. ( P" has found that glass coated with acetyl cellu- 
lose, 1)y a short immersion in feebly alkaline, or better ih aqueous 
metliyl alcohol sohTtions, is luSl obscured by condensed moisture. 

In the formation of artificial filaments,^ may be cited the 
mechanical and chentic'il proccs.ses of H. Mork, A. Little and W. 
^Walker, ^ k. I/'dcrer, ' F. Bayer cK' Co.,*^ Knoll & Cp.J Fhrst Guido 

1 !■:. 1' insso, mi:i. ahst c A 1915, 9, i;t7 

2 I) R ?. 2979:m, CIK-III /j^lr. 1920, 91, IT, 051; J. vS. C. I 

1920, 39, 519 A. I ^3 

2. T'W aiiicUs oif ivllulosc acet.'^tc filaments, see R. Bernard, 

Mon Sei. 1905, 321, /.Is am; Cli 4 in 1900, 19, SO; Jalir Chem 1905-S. II. 

989 K HeltAT. Moil Sei I9l0. (4), 24, 1^, 102, ahst Chtmi Abst 1910, 

4, 1238; Chem Zentr 1910,81,11,509 II Chanvet, Bull TechnoloKique, 
1912, No 5, 079 A Coli'n. Rev 4.'hmi 1909, 12, 49' 02, abst. Chem 
/eiitr 1909,80,1, 1121, Zts aiiK Chem 1909,22,943,1020 A. Colin. Rev 
Ken chilli. 1909, 12, 95 95; abst Zts. amt. Chem. 1909, 22, 1()20. Rev 

Kcn cliim. pure ajipl 1909, 12, 95. W. Doht, Zts anK. Chem 1(H)7, 

20, 713-740 abst C A l'.*07. 1, 1.3.59,2178, Bull vSoc Chim 1907, (4). 2, 
908, Jahr VlUm 1905 08. II. 983, Chem Centr 1907. 78, I, 1730; W 
Dreaper, J S C I 1909, 28, 1297-1303; abst. Bull vSoc Chim. 1910, (4), 
8, 521; C A 1909. 3, 490, Chem. Zentr. 1910, 81, T, 1390; Zts anp Chem 
1910, 23, 959 VV'' Dreaper and J Davis, four Soc Dyers, 1009, 24, 294; 
abst C A 1909,3,190,] S C I 1909, 28,' 19 K Fischer, Kunst 1912,2, 
21-21, 18 52,*0t 09 A IIci/ok, Chem ZtK 1910, 34, 347-.349; abst ^Zts ang 
Chem* 1910, 23, 1390, |. S C I 1910. 29, .585, Tahr Chem 1910, G3, 11, 

128. C. A 1910!4, 2.371 II Lcbaeh. Chem Ztg 1911,35,107 R Loewen- 

thal, Chem Z( s 1909, 33, 753 755, 770 1 72. abst Bull 8oe. Chim. 1910. 
(11,8,59 W Mam, Chimiste, 3, 41-13,4.3 455abst C A. 1912, $, 1849 
W Massot. Zts ang Chem 190.5,18, 1090 1098; abst Wag Jahr 1905,11, 
3<.)7.C A 1907, 1, 219.3, Zts ang Chem 1908, 21, 340 -354, abst. Bull. 8oe. 
Chini 1908, ( D. 0.35, Zls ang. Chem 1907, 20, 137-114, 484-490; abst 
Hull Soc Chim 1907, (4). 2, 903. Zts ang Chem 1909,22,241-252,299- 
.30.5, abst Bull Soc Chim 1909, (4), S, 550 Marsden, Farb Ztg. 1900, 42, 
172. Iv 'I'hiele, Chem. Ztg. H.)04, 28, 715-721 vSec.^jso Wag Jahr. 1897, 
43, 75o 731. 1.S99. 45, 1001, 47, II, Oil, 1904, 50.11. 391. 1910, 56, II, 431. 
Ill "liiieyt^iH^'du^der Teehiiiseheu Chemie," vol.*^!, pp 111-130, is a general 
article on acelvicellulosc bv A Ihcheiigruu F Marsden, Jour. Soc. Dyers 
Col. 1905.21, 102, 192 A Ficheiignifl, Kunst 1911,1,152 Zts ang. Chem. 

1908, 1731), abst VVaig Jahi 1908, 54, 1 1, .500 L Clement and C. Riviere, 

Rev. chim ind 22, 215 20. abst C A HMl. 5, 3908; W. Walker, Jour. 
Frank Imt 1907. 144, 131 -110, abst C. A 1908.2,318.2019. F. Beltzer, 
8th. Inti Cong Appl Chem 1912, 8, 13. Mon Sci 191 1 , (.5), 74, 04 1 ' 

W. M?issot, Farb. Ztg 1909, 18, 140. 100, 182, Zts ang. Chem 

1909, 22, 241. 2.52, 299, .305, Chum Zentr 1909, 80, I. 801, Bull Soc Chim. 
1909, (4), 6, 555 A Herzeg, Zts ang Chem 1900, 19, 1899; Oest. Chem 
Ztg. 1900, 9, 100, Jahr Chem l!J05-08. II, 4024. Chem. Zentr. 1900, Tlj II, 
372. C Hassat\', .Oest. Chem Ztg. 1900, 3, 235,207,297; Chem. Zentr. 
1900, 71, 1, i.312; II, 220, *.359 Saget and Suevern. Bull. Soc. d’Fncourage- 
ment, 1900, .540. 

4. U. S P. 712200, 190J, abst. Mop vSei I9a3, (4), M, 165. The 
material used was preferably prepared accordeng to U. S P 709922, 1302; 
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Donnersmarcksdic Kimstsekk* mid Aalalwcike/ Cliiiiiisdir 
F^brik von Heydcif;- II. Drevfus and 1.. SduKTlKnuii.' K Ilof 

K. P. 20660. 1902; F P. 321X62.1902. ..hst J s C I I'Kij, 21, 13i:., 
22,646,1011. Mork. Walker aiul l.Uttlc. r > 1' T'r’lia I'm);, a, a i s 
C. I. 190.5.24, 799; Mon Sn 1<H)6. in. 64, 22 •, ' * ‘ 

5 Iv.’P. 7341, 1903. ahst ] S C I I'XII, 23, :»oi I‘ 1' 

1903; ahst J S C I 1903 . 22, 1100, M.,n Su I'.xy. ,l' 60, Or. 1' V 

26502. 1906; abst J. S C f 1907,26,6.^1 !•' V .171.r., , 1 m(| 6. al.sl 1 S 

C. I. 1907, 26, .340. Moli Sci. I90S. (n, 68, 7!) 16 6; 1 ’ I'liXlO, l!Hi6 

6. K. P 287.33, 1901. ahst J S C 1 190.V 12''9 1' 1' I.'.OIL’, 

1904, abst. J. S. C 1 I9(H1, 25, 262, Moii Xu I'Kio, : n, 64, li.9 I'.ituiii. 
rccomriicuds to nss for this inoocss, ullnlose aulat*' obtanud .uioidim; to 
K. P. 21G2S, 1901, F P 317007.1901 !» K 1’ 2 lOlsx. I96'i, .ilr.t /t.. .ni^ ’ 

Clicm. 1911. 24, 2.336, Chun Zuili I'M 1. 82|11. 1.3(.;; !• 1' irji27 19I0 

ubstjJ vS. C I, 1910,29, 1.373. .M(*i Su I'M.;, 78,20 l«; P 1 13, M, 1X193,’ 

1909, 13100, P.Mrt, r S P 1031611;, l'M% !•' P l(lS.;u). 1910, ,111(1 l-'nsi 

Addition No 1246',1, ainl Si'of^iid Addition ol Iniu II. PtUt. thutto Aust 
P. 29b. 4642, jnno 21. |909 Abst j S 1 I'MO. 29, T;:;. .37.5, 621, 7,52 
1299, 1371, 1912, 31, 770 \’n'\\(;4. "M.inubatun ot .\»rtati' Silks,” 

K. P. 1.5.514, 1914, I) R Anni fnin' 28. l'M.3 n R P 213068, 1909, V P, 
408370, 1909, abst J S. C I l'MI),2^62l h. P ISPi.;. PiO", abst 1 S t' 1 

, 1910, 29, .57.5 n S P 1031616. I<.M2, abst I S C I l'M2, 31, V70’ t'hun 

Abst 1912, 6, 2687 lUln P 22022.5. 19th ,8uis. p 18'6.5 Anst P 
291), 4642, 1909 3'ho T S P.iluit was t.ikui out in tin name oj P l!('inath. 

Iv Dainin and O Slophani 'I'Ir- iiat.il poudu oi pi^inuits .ir'n'.aid not to 
liUK'trato the coic of the thnad to .mv appiiu il»h txtuit, but luiiain laiRi h 
as a superficial layer of distinet met. ilia p.ntichs ot ll.ikis, c.K h inc.ised bv 
and incorporated with the .luvtlu llnlost Foi "M.niiil.n line ol Aitiliual 
Silk Threads from Cellulose I'Ntus.” On j I)iul.iii\. s(i 164^ P 21.5532, 
1912 For articles on “Ba\ koK. line,” su Piom PM1,7, '* K(,j|)lu ktion.ii i , 
1911,N(f 16 S I'eilhr, ” I ).is Ihilopl mid Seim l{is.it/st(tni , 9912, 43 15 
Preferably prepaied au'oidim; to I' S P 7'tO,5o5. 1905, K P 
317007, 1901, J). R. P 1.50.82.5, 15‘.).521, I'.XM, h V 21928. I'lOl I'oi im 
ehanieal appliance to uut^\.iins with ulliilose .lut.iti, su P.avu- (V Co, 

I) R 9,227238,190'.). I’lefu.iblv ]»iep.iinl .ueoidm;; to f, P 20)67, 1906, 

V s P .S.38;;.5(), lOOti.F P .;71117. Pioo h P 1819,3. P.IO',) .ibst, } S C 1 

1910, 29, .575 First Addition .\o 12 Oh, I'Mit, 0* P P 40ST70. 1909, abst 
J S. C T. 1910,29, 12')9 I) R P 21.S'iO». 190't. buii>. Addition to 1) k. P 
213068. 1909, abst WaK Jain PM2. 58, 11. .5tl2 D R P ut(s D R P, 
1.50825, 1904. abst Zts .mu Chun I'XM, 17, 112.:, of A l-oistu, m which 
mtro-eellulose soiutioii*u»nt.immK" a small amoinil of \\atu is used fni the 
same jiurimse as above 1% P 13IOt), I'MO, abst J S k 1 19^1.30,533 
Second Addition dated Juflt 11. I'.tIO, to !• P 0)X3i0, PMt^, ,dtst •{ S C 1 
1910, 29, 1.371 HelK' P 181.501. PiOl# 

7 K P 202t;, P.»07, abst J S C 1 P)08, 27, 3.5.5 V P. 369123, 
1096, abst J S C f 1907, 26, ‘.M , .Mon Su I '*08, (4), 68, 28. 1) R P 

ISOfiliti, 100.5, abst Zts aiiK Cliun l'.)07, 20, 17.86, Mon Sci. ]W), (4), 70, 

77,,Jahr. Chetn P905 8, II, tl82 D. R. P l.80()(;7, Itf.C), beiim a4diHon to 
D R P 180666, abst Zts .hik Chem 1907, 20, Pi'-Stj, .Mon Sui 1909, <l). 
70,77^ Jahr Chein, 190.5 8. 1I,').S2 \) R P 2.S617.3. 1915,. d)st C. A 1916, 

10, 1 njl , J. S. C. 1. 1915, 34, 1 1.38, Chun Zuitr 191.5, 86, 1 1, 4.50 

1 • U. S. P. 922.340. 1909, abst J S C 1 1909,28,671. F P 4006.52, 

19(# akst. J. S. C. I. lot)*.), 28, llKil , Mon Vi 1910, (4j, 73/*165 D R P 

2.37718. 1907; Zts. ang Chun. 1911, 24, 1988; qiein :^uitr 1911. <2, II. 
922. It. P, 30.3-1.36 101262, 19(Ht For use of lai tic and as solvent see It. 

R P 239701^1910; abst C A 1912, 6 , 211^) 

%2. Cheinisehe Fabrik, vonlfleydui 1{ P. 3973, 1911 , abst J S. C 1. 
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mann/ L. Lilienfeld,'-^ F. Sammet,^ A. vStiebeV A. Herzog,*^ Verein- 
^ igte Kunstseidenfabriken,*' W. MassotJ C. cHassack,® Saget and 
*^uevern,“ Compagnie Francaise des Applications de la Cellulose,^® 
W. Beattys" E. Dampiann,’^ G. Heyl/^ A. Kramer,’^ W. Suida,’^ 

191b 30 , 156; C. A.;912, 0 , 2172. F. P. 426436, 1911; abst. J. S. C. 1. 1911, 
30 , 950 . Aust. Appl. A-327, Jam 12, 1911. Bcig. P. 232475, 1911. D. R. 
Anm. C-19868, 1910; C-23158. 1913; C-23487, 1V13. In their D. R. P. 
273029, 1910, additmi^t^ D. R. P. 269193; abst. C. A. 1914, 8 , 2251, 2806, 
in the manufacture of cellulose acetates the cotton is first thoroughly dried. 
F. P. 425436, 1911; Swiss P. 5.5344, 1911. 

3. F. P. 413787, 1910; abst. J. vS. C. 1. 1910, 20 , 1101; Mon. St'i. 1911, 
(5), 74 , 155. , 

1. D. R.P, 227198, 1909; abst. J.S/:. 1. 1910, 20 , 1300; Chem.Zts. 1910, 
0 , 2102; Chem. 7A-ntr. 1910, Slbl, 1349; Jahr. Chem. 191^, 63 , II, 429. See 
Zeits. Faft). Text ind. 1905, 4 , 38:3; 1907, % 2; Schwalbe, Ber. 1908, 40 , 
1347, 4523. In the example gr-en, 300 cc. concentrated phosphoric acid 
mixed with 300 cc. glacial acetic acid in wbeh 26-25 gm. cellulose is dissolved 

* at the ordinary temperature. 

2. U. S. P. 904269, 1908; abst. J. S. C. I. 1908, 27 , 1202. E. P. 4597, 
1906: abst. J. S. C. I. 1907, 26 , 146. 1). R. P. 175664, 1903; abst. Zts. ang. 
Chem. 1907, 20 , 461. U. vS. P. 888516, 1908; abst. J. S. C. 1. 1908, 27 , 683.® 
E.P,592,1907;abst.J.S.C.I.1908,27,73. D. R. P. 169782, 1904. D.R. P. 
182773, 1904: abst. Zts. ang. Chem. 1907, 20 , 2090. Wag. Jahr. 1907, 53 , II, 
408. E. R A483, 1903. U. S. P. 904269, 1908; abst. J. S. C. I. 1908, 27 , 
1202. K. P. 4597, 1906; abst. J. S. C. 1. 1907, 26 , 146. D. R. P. 175664, 
1903; abst. Zts. ang. Chem. 1907, 20 , 461. U. S. P. 888516, 1908; abst. 

J. S. C. I. 1908, 27 , 683. E. P. 592, 1907; abst. J. vS. C. I. 1908, 27 , 73. D. 
R. P. 169782, 1904. D. R. P. 182773, 1904; abst. Zts ang. Chem. 1907, 20 , 
2090. E. P. 1448:3. 1903; abst. J. S. C. 1. 190:3, 22 , 1345. U. S. ?. 904269, 

K. F. 4597, 1906, D. R P. 175664 arc the same. U. S. P. 888516, E. P. 592, 
1907, are the same. To increase the flexibility of the acetate*mica combina- 
tion, ethyl phthalate (U. S. P. 888516) or ethyl palmitate or acetylpalmitic 
esters (U.^S. P. 904269) may be added. See Lelhne’s Farb. Ztg. 1898, 190. 

3. D. R. Anm. S-37509, 1912; abst. Zts. ang. Chem. 1913, 26 , 700. 

4. D. R. P. 231030, and Addition thereto, D. R. P. 267370, 1913; abst. 
C.^. 1912, 6 , 1717; 1914, 8 , 1711. 

5. Kunst. 1912, 2, 104-109; abst. Chem. Abst. 1912, 6, 2320. Zts. ang. 
Chem. 1906, 19 , 1899; Oest. Chem. Ztg. 1906, 9 , 166; Jahr. Chem. 1905-8, II, 
462rf: Chem. Centr. 1906, 77, II, 372. 

6. D. R. P. 181784, 1905. ,i. 

7. .Varb.fitg. 1909, 18 , 146, 166, 182; abst Zts. ang. Chem. 1909, 22 , 
241, 252, 299, 305; Chem. Zentr. 19p9, 80 , 1, 801; Bull. Soc. Chim. 1909, (4), 
6 , 555 

8. See C. Hassack, Oest. Chem. Ztg. 1900, 3 , 235, 267, 297; abst. 
Chem. Centr. 1900, 71 , 1, 1312; II, 226, 359; Zts. ang. Chem. 1900, 13 , 89. 

9. • Bull. Soc. d’ Encouragement, 1906, 540. 

10. Qompagnie Francaise des Applications de la Cellulose, P. P. 41/699, 
1910; abst. J. S. C. 1. 1911, 30 , 19. The sthenosage of artificial filaments with 
aldehydes is not as applicable to acetate filaments. 

11. U. S. P. 1156969, *1915; abst. C. A. 1915, 0, 3368; J. S. C. I. 1915, 34, 

1204. , • 

le. E. P. 13872, 1914; F. P. 473126. 1914; D. R. P. 287073, f913; abst. 
C. A. 1916* 10 , 2047; J. 6. C. 1. 1916, 34 , 646. 

13. E. P. 8164, 1914. ^ E. P. 23873, 1910. 

14. Monatschr. Textiliua. 1918, 33 , 81; abst. J. S. C. I, x919, 30, 281-A; 
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ind W. Viewer, ‘ upim which the present industry has been based. 

The dyeing of, cellulose acetate hlanienls has proven no 
easy problem. Contribntunis to this jihase of cellulose esU^' 
technology have been made by Aktien (les t Anilin h'ybrikalion, 
Knoll & H. Knoevenagel,’ h'nrst (bn(io*noniUTsmarck'scht 
Kunstseide iind Acetatwerke/' H Mcak." \'a I'riedmann, 

Chem Zciitr Hbn, 90, U. IIS * 

If). Moiiatsh Chi'TTi 26, I IS. .ihst J S 

C. S. 1905,88,457 

1 F. r 474l(>k lOlS.ahsl J S C I 15)15.34, <11 
2. Actien-Gc#L“lisehaft f .\nilni Fahnkatum. D K I* loai'l.'), l'il)5. 
ahst Chem Zts IDOS, 7, OaO. Waj; Jahi 15)07, 53, II. 4;{;{, Zts au« Clieni 
looa 21, moo. Mon Sei 15)10, (41.73, I5S 9. I' lo:i5). 15)00, ahst .1 S C I 
IOOo’?25, mio 11 1’ ;Ui2721. I5)0ff. ahst JfS C I 15)tH;. 25, 05)2 

a r s P *0124 1,5)705)1)0. 15)10. 5)Kl5rf. I00210S, 15)11, ahst* j S C 1 
1910, 29, S70. 15)1 1. 30, 120, 2lM). 11.57. Man Sei lOlO. (li. 73, i:i.5 I-: V 

‘’4284 1007 ahst J S C 1 100>v27, 1 laO.Tlon Su lol 1 , (.5), 74, 92 Iv 1‘ 

7748 'lOO*) 'ahst ) S C 1 1910, 29, 20'.) 1- 1’. ;{S.lo;{)i. 1907, and Fiist 

addil'iou thmto .lak.l Apr A. IW.A.M J S C 1 IPOM, 27 CT.MPIlii. M,' 
1199 I) H P 15I800H, 15)07, ahst Client Zts 15)0S. 7, .Sti.). Zts .mu Chem 
1908 21, 1471, Wag Jain 15)0S. 54, !l. Kf). Hull S(h' Clnin 190^.). (1).6, 
557 ^ 1) K P 15)5)559, 15)07, ahst Ciiein Zmti 190S, 79, II, 271 . Zts unu 
Chem 1908 21, ISIO. Pull Soe Chun 15)05), ilh 6, .>■), 1> P P 2.<I02S, 

ipm.abst ZK CIKI„ 1P11,24, n.-,i 

series of patents to eai h ollu i is .is lollows P, I _ L-Sl. I )0< . 1' I •1.8,>ii.l0, 
lOOr r S P 901241. 1010 1 S P 975)5)00. 1910, f S P 100211)8, 1911. 
li n l> 108008 15)07 15 ) 5 ‘. 5 . 50 , l')07, are the same D R P 15)5).5.)9, 190( . 
V S P ')01241 P.) 10, ate the same F P 771.‘1. 15)05), I S P 5)81.5< l, 1911, 
First Add F P 08;Ui;iC,. 15)05) I) K P ‘281028. ., re the same •> 

(1) 1 S P 901241. n U 1’ 15 »‘). 5 . 59 . eo\ei swelliiiK the eelhiloM aftvlnte 

to increase receptiveness to ihestniT 

(2) V S P 9795»0(i e<)\ as impr( Halation witli /Mi.iphthoi .ind /) ammo 

*’*''^^*''(8) V S P 1002108 eov as impregnation vMlh /) nitramlm, animoazo 
l>enzene,«-na|)hthylamm. d maphthvlamm. heii/idm. diainsidni, m phenylene 
diamin, p-aminophenol. and naphthnnne aenl 

(4) 1). R P l5)HIK)Heo\ers(2)and <.»ah,oe 

5) F P 24284. 15)07. F P 888080, each eo\er ill, (2). (.1) above h 
P 7748 1909 First Acyition to F P 88.8080,1) R P 2.140*28 and 1 S P. 

081 rova treatmu al’etvJcellulose with hydnKlilone mad to enhaml its 

ll)81.85. The I'nited StaUs palaits arP’taken out in the name of I* Kinwai 

”^^^4 r S P 901*41 P)10 F P 88.80.80, 1907 Methylene blue, mala 
Chile Jireen; fuchsin mid salTranin are partieulailv reeon.nunded amoi.R the 
basic VcstnfTs, althouKli auramme. rhodiilim heliotiope. metli>^l vtolel, 
mduline and the basic niKrosines are satisfactniv 

ir S P 9799(3<) Cellulose .rcetate lila^neiils impregnated for half an 
h«..r at A temneratnre of a water hath in 0 5G solution of 6 iiaphtliol and 
Vlth Zer give nitninilinc r«l with I .V , ^,utr»nltmv 

Chloride solution which hus Iht.i d.urot.scd <n the .|su5l mamigi; with 
aSd sodium nitrite solution. Or, hy trentiirg the filumw s w.th «■ 
SlSdhylatni"' hv'lr.xhlornle. o naphthylamm bor 

deauOsp^^^uido DonneisiiJarck'sche Kunstseide und Acetatwerke, 
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Borzykowski,^ L. Lederer,“ A. Warner/’’ C. Cross and E. Bevan,^ 
^ and F. Bayer & Co.'^ • 

*• Among the many other applications in fields of usefulness 
to which ii has been jiroposed to apply the acetylated celluloses, 
may be included tHe inventions and ideas of J. Daly,® A. Zimmer,^ 
H. Peters,® E. Roggenkaemp^r,® M. Kniemmling,^®Leduc, Heitz& 

1). R. P. 228867, 1907; abst. J. S. C. 1.1911, 30, 21 ;'theni. Zts. 1910, 9, 2138; 
Zts. aiiij. Chem. 2398; Cliem. Zlg. Rep. 1910, 34, 638. I). R. P. 

197966, 219848. 

6. K. P. 20672, 1910; P. P. 416762, 1910, abst.J. S. C. I. 1910, 29, 
' 1371; 1911, 30, 3.64. 

7. U. S. P. 994738, 19U, abst J S C. I. 1911, 30, 888, U. S. P. issued 
to K. Friedniann. li. P. 155G.,191l; alU. J.. S. C. T. 1911, 30, 1236, 1309. 
K. P. 427446, 1911; abst I Icv V I 1911, 30, 1061, D. R. P. 237210, 1910; 
abst. Zts. ang. Cliem 1911, 24, 1837. Wag^Jahr. 1911, 57, II, 468; Chcni. 
Zentr. 1911, 82, H, 497. Ik-li!!** 233786. 1911. Aust P Appl. A-2376-11. 
Mar. 16, 1911 : abst. Chem Ztg 1912, 36, £l')2 

. 1. K. P. 12996, 1912, abst C. \ 1913, 7, 3840; U. S. P. 1011587, 1912; 

abst. Moil. Sei. 1913, 79, 110 Relg. P. 246662, 1912. D. R. Anm. B- 
63482, 1911. F P. 44 1.688; abst. Kimst. 1913, 3, 16. vSee also K. P. 22826, 
1913. Ital P.386, 107, 12.6696; ab.st. Chem Ztg. 1913, 37, 272. U.'^'S. P. 
1041587, 1912 

2. *i. U 11626, 1909; abst. J. S. C. 1 1909, 28, 1030. F. P. 402072, 
1^09; abst. J. S. C. I 1909, 28, 1221. 1). R. P. 240751, 1908; abst. Chem. 
Abst. 1912, 6, 2179, Kiui.st. 1912,2,216; Chem. Zentr. 1911, 82, II, 1843. 
I). R. P. 248669, 1909, abst. Kimst. 1912, 2, 296 See also Domiersmarck, 
I). R. P. Anm. Sm , 1). 24.663, Jan. 18, 1911, NIethod of Dyeing Formed Cellu- 
lose Aeeta^:. See “Dyeing Artificial Silk of Cellulose Acetate,” Text. Col. 
190g, 31, 264; 1910, 32, 16. 

3. D. R. P. 162217, 1901. Com])are A. Sansone. “Dyeing Acetate 
vSilk,” D R. Anm. S-31390, 1910. 1). R. P. 162432, 1901; al)st. Zts. ang. 
Chem 1904, 17, 1262; Wag Jahr. 1904, 11, 417. 

4. Prize method in Jour, vSoc Dyers, 1908, 24, 189; abst. 
J S. C. I. 1908, 27, 802; Zts. ang. Chem. 1908, 21, 2180; C. A. 1908, 2, 2996. 
Process protected l)y following patents issued to C. Cross and J. Briggs. 
U.«S. P 920828, 1909; abst. J. S. C I. 1909, 28, 623. E. P. 6016, 1907; abst. 
J, S C. I. 1908, 27, 330; Moii. vSei. 1911, 74, (6), 92; Farb. Ztg. 19, 142; 
Bull. Soc. Chilli. 1909, (4), S, 667. F. P. 383064. 1907; abst. J. S. C. I. 
1908. 27, .330. D R. P. 224330, 1907; abst. Chem. Zts. 1910, 9, 2105; Zts. 
ang. Chepi, 1910, 23, 2066; Chem. Zentr. 1910. ol II, 615; Chem. Tech. Rep. 
1910, 59; If, 434; Jahr. Chem. 1910, 63, 1, 426 ' 

6. E. P. Appl. 15.66, 1911 ; J.^S. C. I. 1911, 30, 102. Sec also D. R. P. 
Anm. 24663; abst. Chem. Ztg. 1913, 37, 104. 

6. U. S. P. 694946, 1902; abst. J. S. C. I. 1902, 21,474. IC P. 5348, 
1902; abst. J. S. C. I. 1902, 21, 912, According to an alternate method, 
the lac^ is stretched in a frame and brushed over with lacquer, ^silver 
sulfide being subsequently precipitated upon it by successive treatment with 
solutions of silver nitrate and a soluble sulfide. vSee also J. Daly, U. S. P. 
707306, 1902; abst. J. S. C. I. li)02, 21, 1 186. 

7. E. P. 12406, 1910; abst. J. S. C. I. 1911, 30, 206; D. R. ?42786, 
1910; abst. O. 1912, 6, 2182; Wag. Jahr. 1912, M, II, 509. In the ap- 
parcfftly (yrrespondingcU. S. P. 1025731, 1912; abst. C. A. 1912, 6, 1994, 
nitrocellulose is claimed, specified and described to be used the same as in the 
English and German patents pbovc cited for the use of cellulose acetate. 

8. E. P. 870, 1910; abst. J. S. C. 1. I 9 II, 30, 206; F. P. 420127c' 1910; 
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Co., A. Douque,^ H. Girzik,^ The Viscose Devclopineiil Co.^ 
L. yiienfeld,^ Raison*Socialc vSiebert lucres,® W. Balscr,’ Sociclc 
Anon. Celluloses Planchoy,^ A. I{ioliciiKruen,'' F. Baver .S: Co 


abst.Mon vSei. lOl.'US, 21 , J S C I 1011.30,2^0 Strulsoll WUi. 
K.P. 14203, l«10;al)st J S. C I 1011.30,1171 * 

0. Madam Kopr^amkaompej, ne'e !• V.ihlk.tmp. IL V lOTa.r* MiN 

abst. J. vS C. 1. 1010, M, 023 • 

10. K V. 10573. 100!/ Cites Iv P 1 1 1S3. I'lu.;. p.i.-,;. lOOO Vni 
process of waterprooliu}; linen with iiilnnvllnlose. see,\\. ♦Oiuvkiier D \< 1 * 
238.301. 241781. 1000, abst C A 1011, 5, 2')(l(l. p.ip? 6, 21S() [SCI 
1012,31,227. . . .1 ■ 

1. F. P. 11002/, 1012, abst Kmisl 3, 17.7, Iv. P 070S, 1012 

abst J. S. C I. 1012.31, 1010 !•, I* 120788^101 1 , abst J S C 1. lOll’ 

30, 1207j C. A 1012, 6 , 2180, Oil, and Dni),' Ue\i<-w, Apr 21, !!)I2, 
Chem leeh Rep •1012, 36, 03. lleli: I'® 1*20.300 Ivspeciallv snilable 
for the coating of aeroplane w^igs .md called bv them Ivmailiif (Kmist 
1012,2,410). • 

2. P: P 17410, 1000, abst f .8 C I 1010.29, 1007. F. V '103701, 

1000; aUst J. vS CM 1010,29,1!) I) R P 2,Stll20. .abst Chem. Zenit 1015, 
86 , II, 417. • 

I 3 Aust. P 3034, 1013, absl C A 1011.8,2220 
• 4f D R. P. 270311, 1011, absl C \ 101 4. 8 , 2251, 22.72. Swiss P. 
501.72. ion. 


5 C. S. P. 1()!)07.30. lOlC.ibst C \ 1011,8, 1080 ]• R 28210, 

l!)12: abst C. A P.U 1. 8, bSSO lahenfeld (li P. 2.3802, pi|)l , al^t. J S C f» 
1002,21,771. F. P. .31022!). alist J S C I 1002, 21, 701) obtains iinpies- 
, sions with pigments and powdered nielals wlneh are saui to lx- perh'ctly resist- 
ant and pliable, by the use of ( 1 ) met.dlic s.ills or fatty .k ids, espeeially the ole- 
ates, stearates and palnnlates ol ahmnnium and zinc, and m<'lalh|^iesmales, 
dissolved in^s'olatile or non-volaliic oils, bcne/eiie, carbon bisullido. oi acetone 
(2) acid derivatives of .ilbmmn, e g , .leetvl albnmiii foldaiiual by Ireaniin 
albumin with acetic anhydride and a e<»nd) using .igent oi with acetyl chloride) 
dissolved in acetone or ethyl g<(l,ile. and (3) imha riibbei oi gutta percha 
decomposed by heating for alxHit .7 hours at 210 ' .‘{OO"' with a diMiig oil 
b) P 20028, 1!)10 I’or dental iiM-s of ecllulosc .Kclati see P Harttei, 1) !< 
P 200272, abst. Kntist. 101!), 9, 187 

0 F. P 3!)0107, 1008, abst (SCI PKI'.i, 28, 5!)8 , 

7. D R. I’. 202207, 1000, abst C A lOO!*, 3, l!)2,Cli(m Zend lOOM, 
79, II, 1300. 

8 F: P. 74 12, l!)l 1 .•tibst J S C. I 1012, 31, 221 Se.- alsoK. P. 4040, 
1010, abst J S C I 1011, 30, i') Se.XktK nC.es f .Anilinfabr, K K 21015; 
1013, F P. 401058, 1013, absf f S C 1 1011,33,350 F I* J!I0!); 

absl. J vS C I l!)i0, 29, 811 • 

!) F P. 10.7!), 1010. abst J .S C. 1 IO)I.30, lO F I’ 11.3!)l)l, lOlO, 
- abst. J. S. C. I. 1!)I0,29,*I10I D R P. 220150. 1000 And Anm A-2000, 
1010. A Kichcngnicii, I-. P 7118, 1013. 780<), Pill, abst C A 1014,8, 
2400, 3124; T. S C I l!)11, 33, 178 F P. 1.7.7811. lol3, absl J. Si C. 1. 
1013, $2, 030. Aust P. 57081. ,ibd Kmist I!)l.;, 3, 218 See alsu l'>lieii- 
gruen D, R. Anm E-142tO, !■: 1 10.30, 1000. J) R I* 20.8180. loll, absl 
C. A. lOf l, 8 , 1480, Chem Ztg 1014,38,20 JM’0087, 1012; abst. C A 

1914, 8 , 11^4. K. P. 17.771, 1012 Snowden & Co! Pelg. P. 24107.7, 1012, 
render otHuIosc acetate inceniibiistible by nicaiif of aqueous boric»acid. U S. 
P. 117.7728; abst. C A. 1910,10, 141.7 , • • 

10. D. R, P. 2.3.7.381, 1011, abst Wag Jahr 1011.57, 11, .7,33.* In this 
connection see F.IJayer & Co , I) R Anm h -27080, of 1909. Jv P. 

2.7821,^902, F. P. .32<>1G.3, l!)02,^al«t J. S. C. 1. 100.3, 22, 820; D, R. P. 
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(j, Gawlich/ K. Goldstein/'^ Societe Balland et Cie,* B. Borzy- 
kowski,^ A. MaHens,*^ vSchlutting,*' H. Frederking/ A. Little,* 
'A. Luck,^ K. Bouchard-Praceiq,*'^ E. Thomson and J. Callan,^’ 
General Electric Co.,i- vSocicte Debauge et Cie,''’' H. Zwick, Societe 
D’ Exploitation des Brevets Dolter,''’M. Zelensky,^* A.tCampbell,'’ 

109304, abst. Chen* Centr. 1900^77, II, 187. Wag. Jahr. 1900, 52, II, 485. 
I’.vS P 752388.1904. As prepared according to A R. P. 153350; 1901 abst. 
Zts ang Chein 1904, 17, 1097; Chem Centr. 1904, 75, II, 025; Jahr. Chem. 
lom, 57, 1108, J. S. 1904, 86, 853. D. R. P. 159524, 1901; abst. 
Chem Centr. 1905, 76, II, 527; Zts. ang. Chem. 1905, 1630; Jahr. Chem. 

1905 1908, II, 984, J. C S 1900, 90, 0. E. P. 21268, ftoi; abst. J. S. C. I. 
1902.21,870. F P 317007J90I: abst. J S. C 1.1902,21,870: Mon. Sci. 
1903. (4), 60, 5)4 V vS P 7:f4123, 19a*l#abst. J S. C. I. 1903, 22, 961; Mon, 
vSci. 1903, (4), 60, 173. U S.l* 790665, 1905; abst J. vSrC. 1. 1905, 24, 686. 
It P :nm, Can. P. 02(W2, 1901. D. R P. 091802, 292589; abst. C. A. 1917, 
11, 1310,2410 F P. 415(H8. • 

1 . H. P, 16199, 1909; abst. J. S C. Itl9l0. 29, 420; Aust P. 46036. 

, 2. 1). R. P, 219116, 1908; abst. C. A. 1910, 4, 2048; Chem Zentr. 1910, 

1, 970. • 

3. F. P. 457925; abst. Kunst. 1913, 3, 476. See also L. Canard, F, P. 
417617; abst. Kunst. 1919, 9, 190. 

4. II. S. P.1010222, 1911;abst.J.S.C. I, 1912,31,24. F. P. 424428, 
I9U). a1)^. J. S. C. I, 19U, 30, 740. K. P. 30398, 1910. 

• 5. Mift kgl, Matieralprufungsamt, 1911, 29, 57; abst. J. S C. 1. 1911, 
30, 414; C. A 1911, 5, 2943. 

6. X Deutschen Archivtag in Posen “Mitteilungen” 1911, Part 2, 57. 

7. Mitt kgl Matieralprufungsamt, 1911, 29, 360; abst. J. S. C. I. 1911, 
30, 1307; C. A. 1912, 6, 421 ; Chem. Zentr. 1911, 82, II, 1892, Zts. ang. Chem. 
1912,25,1549. 

• 8. IJ. S P. 532468, 1895. A. Little, E P. 21913, 1913, 

9. K. P. 24662, 1898. U. S. P. 649852, 1900 

10. F. P. 445770, 1912; abst. C. A. 1913, 7, 1976 

11. U. S P 695127, 1902; Reissue 11997,^1902. E. P. 2264, 1902; abst. 
J vS C. I. 1903, 22, 303. English patent is.sued to British Thomson-Houston 
Co , Ltd. Wire insidated with cellulose acetate according to this process is 
kiv)wn in the trade as "Cellestron.” U. vS. P. 792001, 1905. 

12. K. P. 19565, 1902. Cf. K. P. 11997. 1902. 

13. F. P.418347, 1909;abst.J.S.C. I. 1910,29, 11 17; 1911, 30, 96. In 
addition No. 15217 to F. P. 418347 (abst. J. S. M. 1912. 3^ 651; Kunst. 
1912, 2, 316) is de.scribed the preparation of aiiMfusible insulating varnish for 
electric i^onstrfcction and wire covering, in whicu cellulose acetate and hexa- 
chlorethane are mi.xcd in about eqivl paits, the absorption of the latter by the 
former being produced by means of a common solvent such as tetrachlor* 
ethane Other solvents such as alcohol or acetone n.ay be used in addition. 
F. P. 453664. 1913. 

14. « D. R. P. 21 1520, 1907, H. Zwick, abst. Zts. ang Chem. 1909, 22, 1558; 

•Chem. Zeiitr. 1909, 80, II, 398; Wag. Jahr. 1909, 55, II. 541, covers the 6se of 
cellulose nitrate for the'alwve descril^ed purposes, whereas D. R. P. 211573, 
1917, being addition to D. Rl P. 211520; abst. Zts. ang. Chem. ^909, 22, 
1558; Chem. Zentr. 1909;' 80, II, 399, describes the use of cellulos^^ acetates 
for the same«purpose. • 

*5. F. P. 3T5092, 1907 ; abst J. B. C. 1. 1907, 26, 877. 

16. E. P. 2156, 1^06. 

17. Proc. Roy. Soc. 1906, 78 A, 196-211; abst. J. S. C. I., 1906, 

935; Chem. Centr 1906, 77, 11. 1184- U85. 
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W. Vieweg/ W. Doht,- Compagnic Gen. D’Electricitc,^ P. La- 
grange/ McTavish, Ramsay & Co., and A. Ramsay,*'' A. Plaissetty • 
E. Valenfa,’ I. HofFsiimmer,* L. Lederer,’ J. vSmith and W. 
Merckens,^® J. Aylesworth,’^ Viscose De\tlopment Co., and J. 
Morford,^^ delete Francaise des Tissue Biaiscs,*”* Nottelle and R. 
Heraud/^ Akt. Ges. f. Aitiliti Fabiikation,'*’ fheinisdie Fabrik 

1. Chem. Ztg. 190^ 31, abst Chem. Centr. 1*4)7, 78, 1. (177 
*5 Chem. Ztg 1907, 31, 302; abst. Zts. ang. Clitni !9()7, 20, 743. 

D. R. P. 272695, 1911; abst. C. A. 1914, 8 , 278(1. 

F.P.46361fl, 1912; abst. C A 1914.8,2805 

E. P. 7038, 1913, abst Kunst. 1914, 4, 237 
E. P. 26381, 1897; 3770, 1898 , 63. 1^99; 9088. 19(H1; 20747. 1901. 

- - P. 76K073.*1904,al#t J S C I 1899.18, 479. 746; 


2 . 

3. 

4. 


E. P.«21803, 1902iU.S P. O)? , . 

1901, 20, 699; 1902, 21, 1389, W03. 22, 547, 1#U4. 23, 897 • 

7 Photo. Corr. 1901, 305, abst. Edy's Jahr , 1902, 582 58.3, Chem 
Centr. 1901, 72, II, 40; Jahr. Clu^i , 1901, 54, 891. 

8. E. P. 3855, 1904. abst. J. vS C. I. 1904, 23, 022 I- P 35rW3, 
1905; abst. Mon. Sci. 1907, 67, 43 • 

Sec E. P. 25:190, 1903; abst J S C. I. 1904, 23, 337 
• U. S. P. 1140174; abst. Kunst 1915, 5, 2:i9. 

^ E. P. 26503, 1906; abst J. S C. I. 1907, 26, iLMb F. P 3/ 13.)8 

1906' abst. T. S. C. I. 1907, 26, .344, Mon. vSei., 1908, 69, 150. I) k, P 

191326, 1906; abst. Wag. Jahr 1907, 53, 11, 507. Ecig. P. 1948.3?, 195)8^, 

E.P. 2401,11107; abst J S CM 11107. 2$. 11(111. Bal«.l> llimli. 11)07. 

11. U. vS. P. 8555.56, 1907, 95:1454, 1910; 962877, 1910; abst. J S. C 1. 
1910 29, 940. A and L. Lninierc, F P .3:18849, 1903, and birst Additiwi 
2694! uni Second Addition 2707 of 190:i 'Tbe Comiuignte 
Plionographcs, Cineniatographes ct Appareds de Irccision (Swiss 1 . 6M)29, 
abst. Kunst. 1914, 4, 98) combine acetylcellulose with an ether-oxide of 
irlvcerol. See also E. P. 2880, 190.) 

12. E. P.14194, 1910,. ^)sl J.S. C 1.1911, 30,^ 

13 F P 427818, 1910, abst. Kunst. 1911, 1 , 455 b. Nottelle uml K 

Hmml (!■'' P.' 445(i,J«, 101 1 , abM J. S C. I 1910, 32, 0.".! prpdua- a varntsh 

suitable for covering air cralt by combuiiiig rellulose acetate with various gums 
L resins, acetone and amyl a«tate, with or without the additim. of mbAe . 
After the varnish has been a|i|ilied “’‘'‘.'YS,'!"'''- 

ized by a coating of sul^ir chloride. Addition 14044 to h 1 . 42(«!8, 1010, 
Kunst 1911 1 . 455- The Inlernatioiiale Celluloseester Ciesellschaft, I). K. 1 • 
241963 1908' abst C. A. inl2. 6 , 2315; Chem. Tech. Rep, 19J2j^S6, 110, 
^Ir^so patented the use of cellu^ aejUte ds a fiUing or 
in the construction of air craft. See thiff firm s D. R. 1 . 27/ iww, aosi. 
Kunst 1914 8i 335 use of resorcinol diacetatc with aceteted cellule^. 
Comoare also I^urst Guido Donuersmarck’sche Kunstseidcn und Ac^twerke, 

A«st. Appi. ’<««• 17^ c7 

desoliption of the H. Dittmar process (D. R. P 266.184, 1911, abst. t. A. 
^ 445038* abst Kunst. 1013, 3, A74; 1014, 4, 38. 

18 E P 8833 1014- F* I** 46.3622, 1913; abst. J. S. C. I. >»14, W, 4,^; 
r..n.f lOfli 4 los’ F P. 449253, 1912; ab^t, J. S. C. 1. 1913, 12, 4ffl. 12, 
P ii™ 1911 aW C. A. 1913, 7, 3032; E. P. ?,U26, 1911:, abst, 
T^’ r rioifit lO^- C A. 1913, 7, 1108. D. A. P. Anm. 8k; 

Id' K^nst 1913 1 100 P. P 4«t0,«. 1913; abst. J. S, C. 1. 1914, U, W 
F« 'Suite^M an acetate prot^ng lacqncg sec W. Vieweg, Kunst. 1914. 
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von Heyden,^ F. Laarmann,^ J. Harris,* C. Schroeder, L. Levi 
•^d A. Lasche,^ F. Meyer,* E. Worden,® J. feck,^ Tondl & Ccrj,* 
W. Muntz,® R. Weebcr,'" W. Longmate,“ H. Chalmers, H. Bel- 
nisch,^* W.*Plinatu§,^^C. van Pittius,^* G. Koller,^® J. and C. Bed- 

4, 1H7; Firma L’Emajllite, Kunst. 1914, 4, 218. See also "Flight” of Jan. 10, 
1910; Deulschcr Laultfahrer-Zts. Jeb. 17, 1914. Bclg. P. 209561. Swiss P. 
66488: abst. Kunst. 1919, 9, 189. i 

1. D. R. P. 2U52g, 211573; D. R. Anm. C-23158. 1). R. Anm. C- 
23487. Kuiist 1913, 3^ ^8. 

2. U. S. P. 1089482, 1914; abst C. A. 1914, 8, 1679. For other methods 
» of obtaining nilibcr foam sec U. S. P. 753206, 753300, 8^?7960; F. P. 329117; 

I). R. P. 174(K)1. 

3. U. S. P. 126608, 1871^ - 

4. C. Schroeder, L. Levi ail:l A Lasche, U. S P. 9517^82, 1910. ® 

5. 14. S. P. 931629, 190<f; D. R. P. 193^0, 1906, abst. Mon.vSci. 1911, 
(5), 74, 92. Can P. 107996, 191^^. 

6. vSec H. Worden, "Acetate Collodi<jfi,” vScience, 1911, 34, 256; abst. 
Zts. ang. Chem. 1912, 25, 322. Cro.ss and Bevan (U. S. P. 530826) first siig- 

*gested cellulose acetate for pharmaceiifical uses 

7. E. P. 2425, 1913: ab.st. C. A. 1914, 8 , 2624. E. P. 23777, 1912. 
For the preparation of cellulose acetate in the presence of oxyacid estejs or 
mcthylaniine sulfate, see Knoll & Co,, 1C P. 2191, 4353, 16905, 1913. For the 
preparation of dicthylsulfate, sec L Idlicnfeld, E. P. 13882, 1913. U. S. P. 
10iW633, TO1», 1317648. D. R. P 272339, 1913 F P. 459282, 1913. 
Abst. C. A. 1913, 7, 4040; 1914, 8, 3100, 3810. Aust. P. 47237, 54719, 
73001. vSwed. P. 66512. 

8. E. IM5782, 1913 

9. E. P. 013, 1912. 

10. E.*P. 951, 1910. 

M. E. P. 3991, 1913. For cellulose acetate, see E. Lemaire, La Nature, 
1908-9, 37, 130. The cellulose acetate cement composition of A. Tessler 
(U. S. P. 1122554, 1913) intended as a cement for continuous photographic 
films, is composed of 3‘),5 non-inflammable film ftiatcrial as cellulose acetate 
1% celluloid, 4777) acetone, 2177 chloroform and 21%', glacial acetic acid, with 
or without aniline 

12. II. S. P. 1112890, 1914, abst. C. A. 1914, 8 , 3841. In Swiss P. 
65057, being Add. to Swiss P. 63585, H. Dreyfus prepares a celluloid substi- 
tute by the treatment of acetylcellulose with insufficient amounts of non- 
reacting aromatic alcohols in conjunction with chlorin«>derivatives of acetylene, 
ethylene, methylene and ethylidiiie. Abst. Km^t 1914, 4, 370. 

13. JD.iR. P. 279638, 1913; ab.st. Kunst 19l4» 369 See Aust. P. 33,508, 
same as E. P. 11164, 1902. Aust. P. 21614, same as D. R. P. 154657. See 
also Farb. v. Bayer & Co., Swiss P. 52903 Aust. Appl. 8776, 1910. Aust 
P. 21213, 1905. A. Eichengruen, Swiss P. 51952, Knoll & Co., Aust. P. 
33508, 34272, 1908; 41811, 1910; Belg. P. 244950, 1912. Akt. f. AnUin 
Fabrikadon, Belg. P. 248907, 1912. Aust. P. 21213, same as F. P. 317007. 

14. E. P. 2.5449. 25805, 1911; F. P. 450967; ab.st. Kunst. 1914, 4,C86 
Compare E. P. 476, 1910. 

15. E. P. 25274, 1910; abst* C. A. 1912, $, 1527; J. S. C. 1. 1911, SO* 1281. 

E. P. 555, 26334, 1910. • « 

16. U. S.,P. 1079733, 1913^ Belg. P. 243162, 1912; abst. C, An9M, 8 , 
421. J". Bock (Fr P. 469017; ab.st. Kunst. 1914, 4, 370) prepares water- 
insoluble, iJoinflararaabl(? pearls by combining cellulose acetate with "pearl 
essence.” For a process for producing cellulose acetate soluble in ethyl 
acetate, see F. CpUischon, F. Sluppert anil Verein ffir Chernffsche Industrie 
in Mainz, U. S. P. 1109612, 1914; F. P. 455117, 1913; abst. J. S. C. 1. 191ff, 32, 
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• ford and J. Kirk,' Societc des Manufacturers N. Konchinc,» F. 
l^niann,^ G. Stolle,* A. Strohl,'- C. Vance and J. Vetter,® K. Adel,\ 
M. Aroslb,* C. Baskcr\ illc,'* Iv. liertarelli,*'' Caldwell," A. Con* 
*stanlin'“ M. l^ickerl,'' J. Drapicr, Dubois and Spiritine, Ltd.,'® 
H. DreyM'^ K. Harinij,'® C. Henry " K. Hermet,'» V. Hewitt, G. 
Hey^o F. Kliitti,2’ Knoll & Co, ’*' P. jCrais,*^ A. h llerin,^^ B. Mac- 

S65, 1914, 33 , 958, C. Af 191 1, 8, a.')0L* For cellulose alkvl esters piepured bv 
treatment of cellulose with alkali, then with niethv^stlfate or ethyl ehlotide, 
consult H. Dreyfus, K. P 4<52li74, 1<H2, abst C A. 1914, :ksr>9 For modi 
fication of solubilitytof cellulose acetate, see K KnoevetiaKcl, Kunst. 1914, 4, 
844. Sec Wedorf, Kunst June I, 1!>2(), translated bv C. West, Pawr, prjO, 
26,15. • 

i. K. \\ 28298, 1999 See a^i V. P.^t)102, 1902. 17430. 1903; 19(Hi0, 
1904 For the Rimisay and Lewis method of^manufaetiumg cellt||lose fatty 
acid esters, see K P 22718, 19fl See Iklg. P 201288, ahst. Kimst 1911, 4, 
393, same as F. P 40.3198, pi 13 'Phe \f CoIuk* prot'ess of acetic acid 
inamifactiire is (ksciibed in F r 2.3.*)73, PllO, and the 11. Sul/ei mclliod 
of formates manufacture IS detailed m,Ihlg P.21232.5. 1912 The Deutst'he • 
(lasgluelicht Aklges. (F P 7.5, 191.5) deseiibe methods for ptodueing fatty 
,aci(l esters of cellulose containing over 20', of combined fatty acid 

F. P, 409371, 1914, abst J S C 1.1915,34,20 The Chemi.schc 
Werke vorni II Ilyk (Helg P 201093, abst Kunst P.114, 4 , 378) produce 
aeetyleellulose lac(|uers b\ the einitloyment of lactic acid estixs at adjuims 
and plaslic-formmg bodies, either m the iiresence or absence ofTiydrocurbuiis. 

3 F. P. 41)992.5, I9U, .ibst J. S. C I 191.5,34,25 The Soc Chim- 
Kpie des 1 'sines du Rhone, AiKK-imement (iilhard, P. Moniiet et Cartier, 

1' P 2.5893, 191 1, liroduce cclIulo.se acetates hy treating cellulose willi acetic 
acid and .icctic auliydruh' vapors 'Phe Verem fur Ciiemishe Midustric in 
Mam/, 1{*P ]9()()8, 1913, claim to have improved upon their Iv P. 21^)28, 
1901, for obtaining cellulose esters soluble in ethyl acetate, or for the jiroduc- 
tion of an ester 

4 F P 2.3289. 1913. U719. 1911, abst C A 1918,12,1113. 

.5 r S P 1200080. 127711'!. P.118, abst C A. 1918,12, 1098,2021; 


j s c. 

I 1918, 37 , 499-A, 082 A 




(i 

U. S. P 1295241, 191 !i, abst C 

A 1919,13,1248. 



7 

Bclg P 25.8779. 1913 



• 

s. 

F. P. 131910, 1919, abst C A 

1920, 14, 3.59. 



9. 

V. S. P 120820^, 191i...ibst. k 

• A. 1917.10,297 



!() 

Zentr. Bakter u Parasiteiik 

19 1.5, I, 76 , 16-3, al)st 

Chem Zifitr, 

P.11.5. 86 

, 11. 80.5 ^ 


t 

• % 

II 

F, P. Appl 87.S, 1917, .abst J. J 

s C. I 4917. 36,9. 



12 

F. P. 17338, 1912 

f 



13 

r.S P. 11807(^. 1910, abst C 

A 1910.10,1710,4 

s 

C 1. 1910,35, 

043 




14 

F: P.24140, 1902, abst. j S. C 

I. 1902, 21, 1524 



b). 

F. P. 132283, ahst. J. S. C I 

1919, 38 , 7 1.5- A 



Si. 

U. vS. P. 1170357, 1916; .ibst t 

A 1910,10,1008 



17., 

K. P. 20092, 1899. 




18 

K. P. 6473, 1805. 





v«. P. 16271, 1911. 




20 

E. P. 81.54, 1914. 




21 

E. P. 680, 1913 





22. Aust. P. 67814, abst, Kunst 1914, 4 , 94. 

23 I). R. >. 302011, 1017; abst. J. S. C. h 1918, 37 , 332-a. 

2-k K. P.7748, 1910. . * 
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Donald,^ A. Meygret,^ W. Muntz,* F. Paschke/ Panels Ltd.,^ ^ 
Reichhold, Fldgger & Boecking Stadlauer Fackfabrik,® L. Rii^y,’ 
Siemens-Schuckert-Werke,®Societe Anon. Pour TExploItation des 
Precedes Westinghonse Leblanc,® and A. Nitshill.’® 

Cellulose Xanthates. Section Twelve. This subject is com- 
prehended historically undei» the following headings : 

1. Viscose, Historical, (3062). ^ 

2. Manufactufe oj Viscose (3064). 

3. Commercial Applications (3072), viscose«artificial filaments 

(3072), viscose films anj} sheets (3074), viscoid masses (3076),- 
finishing of fabrics (3077), ^iscose ^plastics (3079)^ • 

4. Kanthates of the Carbohydrates 

Viscose.'^ The histor^^ of thij^ product commences in 1892# 

1. E. P. 714, 1914; abst. J.S. C»1. 1915, 34.239, 

2. E. P. 1976, 1903; abst. J. vS. C. 1. 1904, 21 119. 

3. U S. P. 1184257, 1916; abst. C. A. 1916, 10 , 1950. 

4. R. P. 15880, 1913; abst. C. A. 1915, 3, 137. 

5. E. P.136214. 

6. p. 70772, 1915; abst. C. A. 1910, 10, 1407. 

• 7. E. P. 24777, 1914. 

8. D. R. P. 177667, 282057, 1912; abst. C. A. 1915, 3, 2353. 

9. E. P. 1460, 1912. 

10. E. P. 128119, 1915; abst. J. S. C. 1. 1916, 35, 1057. 

11. /fsbarand, Zts, anorg. Chem. 1903, 16, 143. C. Hardy ^ Bull, de la 
SoflT. d’Kiicouragement pour I’lndus. Nat. 1900, (5), 5 , 321 ; abst. Gen. Civ. 
1900, 37 , 382. F. Beltzer, Mon. Set. 1908, II, 5, Faerber. Ztg. 1908, 168; 

, Wag. Jahr. 1908. II. 369. 

Rev. g^n. chira. 1910, 13, 72. Tech. Mod.4, No. 5, 7, 9; abst. Ind. Chim. 
1910, 10, 247, 261; C. A. 1911, 5, 195. Mon. Sci. 1910, (4), 24, 145. Rev. 
Chim. Ind. 21 329; abst. C. A. 1911, 5, 789, 1519; Chem. Zentr. 1910, II. 

Kunst. 1912,2,41, 69, 85. Ill, 127, 201;abst. C. A. 1912,6,2314; Wag. Jahr. 
lflH2, II, 445; Mon. Sci. 1912, (5). 3 , 5; 1913, 78 , 1; abst. Chem. Zentr. 
1913, I, 669. 

J. Deghu^e, School, of Mines Quart. 1892, 13 , 31^ ; abst. J. S. C. 1. 1893, 12 , 
53ft. See also Scheibler, Neu Zts. Zucker Ind. L 1881 , 7, 216. W. Dreaper, J. 
Soc., I^rji and Col. 1907, 23 , 25; abst. C. A. *1907, 1 , 779. Elbee, Cosrao.s, 
1904, A, 789, Goldsmith. Papierfab. 1908, 3003; abst. Rep. Tech. J. Lit. 
1908, 166. E. Hanausck, Oesterr them. Ztg. 1900, 568; abst. Wag. Jahr. 
1900, II, 452. A. Haussner, Dingl. Poly. 1909, 324 „ 569 ; abst. C. A. 1909, 3 , 
1459. 1. Lefevre, Rev. Gen. Mat. Col. 1897, 133; 1898, 249; Nature, 1898, 
26 , 146. Lehne's Farb. Ztg. 1898. 3 , 190. Leipz. Parb. Must. Ztg. 1899, 48 , 
39. ATLittle.J.Frank.Inst., 138 , Ul;abst.J.S.C.I.1895, 14 , 59 . S^also 
J. S. C. I.‘1893. 12 , 498: 1894, 13 , 900. W. Loebel, E. P. 26383. 1904. P. P. 
348761, 1904. D. R. P. 176383; abst. Zts. ang. Chem. 1907, 20 , Chem. 
Centr. 1906, II, 1150. M, Manoukian, Chem. Ztg. 1900, 24 , 424 C. Cross 

E. Bevan and C. Beadle. U. ^S, P. 520770, 1894. E. P. 8700, abst. 

J. S..C. 1. 1893,tl2, 516; D. R. P. 70999, 1893; 138611. R P. 409, 1894. 

F. P. 227034. 1893; abst Mon. Sci., (4), 7 , 209; Jahr. Chem. 1893, 885; U. S. P. 
604206. D. R, P. 70999, 1893; abst. Wag. Jahr. 1893, 1001; 1807, 1121; 
Chem. Centr. 1894, I, 365. ^Can. P. -^46, 1894. Aust. P. Aug. 28, 1893. 
Feb. 9, July 15, 1806. Belg. P. 103093, 1893. Ital. P. 33347, 1898/ (S« 
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in which year C. Cross, H. Bcvan and C. Beadle readved patent 
piDtection for a mefliod of treating; cdhihise with alkali and add-* 
ing^to the alkali ccllnlose thns formed, varying amounts of carlwn 
disulfide, whereby a lioniogeneons solutioit was formtd of cellu- 
lose thiocUrbonale (xanthale) to which the name of “viscose” 
was* applied. It was subsc(|ncnlW found’ fhat the cellulose 
regenerated from tfiis solution had many coyimercial possibili- 
ties, especially for the formation of arlificifll filaments (lustra- 
cellulose). Their work on the theoretical aspects of the cellu- ^ 
lose xanthates appeared in ISIKI,' and yn cellulose xanthic acid in 
1901.^ The problems conne^ed wijji xanthale formation were 
investigated by C. vSteas«s,^ S. Kerenezi,'^ 1'. and A.^Lehner,'’ 

Cross, Bevaii and Beadle, sepanUelv and collectively) B MarKosches, Zts 
Ges. Tex Ind. HIOl , 3, 210, 227, Sd. 2:>d, 275. 2U0, :U)7. BUM. 7, 001, (115, Ot.'l, 
057. 600. 671, 085. 71d. 1005. 8, 57, 7d. 8.5, :U7, 510, .'>,1:1. .561. 575. 580. 617, * 
1006 9, 01, 75. 80, 17:1, abst. Cheni Cciitr lOOd, 1, 2(>:i, 10(M, 11, 260; Zts 
• ang. Cheni 100.5, 18, 1088. Chem Centr, 10(H). 1, 1:182, Karkni Ztg. 10(KJ, U, 
lOOr Rep. Tech. J. bit 1006, 12‘.Kt, Guinim Zlg 1002. No 46, 1004, No 16; 
“The Celluloid Industrie” 10(M, No 16 ( dK'rlander, Iv V. Appl, 6012, lOb . 

Prudhomme, Mon. Teint 1002, 46, 2i:i Schulze. Gununi 7A% Uf ^ 

F. WcstholT, Papier Fabr . 9, 1551 . abst C A. 1012. 6, I:i6:i. Zts «««■ ^htin. 
1912,35,770. C. A 1011, 5, 2.5.VI O. Witt, Papur /tg 1000,»,2/8/; 
Verb V. Gew. Z, B. 1004, 71, behne's Ztg 10(H. 15, 222 Rep Tech. J. bit. 
1004, 10.38. Sec also Mitth Gen Mus W, .35 C. 

45. 13. (:hem. Tech Rep ( Ja. ob ) 1.882, 21, 11. 168 C hem Ni^s, 18W , 67, 
236. Ncues Krfmdungen und Frfahrungen 1804, 21, :J6 Pu|x*r and l^ress, 
189.5,20,255. Rev. Sci. 1806. (1). 6, 477 75, 74. 

Gurami-Ztg. 1898, 12, 164, Must Ztg 1.808,48,39. Meyer. Jahr 1898, 8,48.1, 
Mon Sci. 1809. 601, Gen I'lv 1000, 37, .382. Sia. Am Snppl. H()2. «, 
21877. Gen. Civ. 1905, 46, l(Hi. Rn> 'Mj J. bit. 10(15, 000. harben Z g. 
1006 11 1097 Gummi-Ztg 1007. 1.3, Nov. 8. . abst. t . A. 1008, 2,4.)8. 
SKarH^rt l,No 2.:!10: 1«n. No 7« U4H Chem, 

Ztg 1911, No. 126. Manchester (Kng)(>uardian, Jan. 4 101 1 

1 Cross H 4713, 1806, abst J S C. 1. 1806, 15, .b)0. U. S. P. 
60420«', (Cross,’ Beva.., %adlc); 1) K. >’ -'f' «’ 
Chem Centr 1807, II. :i65,i>.55, W'ag Jahr. 180/, 1 12b Hung. I . Jait 0, 

1S96; Aust. P. March 2(i, Vfl' : ‘V''r*rJ(7'lKWi' r 's 7^ TmiV- 

2325, 1807; (Cross, Bcvan and Beadle, K I 261.>40, 180(), I ,S 1 . n/.5). , 

2 Across K ftevan and C. Beadle, J. C. S. 1803, 63, 837 ; abst Ber. 
1803 26 \m- c'n! 1803. 67, 236; J. S. C. I. 1803. 12, 408. Chem. Umtr. 
1893! II.'32, 319: Bull'. Soc Chim. 1893, Ob. 9, lXl.5; 

• a.Mt S. C' . H H, Centr. 

1901 M 9^ jahTcto 

Fwben.'Tcx. Chem. 1904.3, 197; Chem^Z^ntr. 1904, II, 197. 

1907,#23. Lindemann and Matten, Bull, ^cad Roy. Belg,^(.b» 26, 827, 

Gardner, Mmttr j, s. C. 1. 1903^*2, 22; E- P.;028: 1903 

aSs. Zte im k 718 J t C, I. 190,3, 32, 879; P. P. 330783, 1903, 
r^n' P^Sl fsoo- E P 1020, 1021, 1022, liOS; 16601, 1903; Bel*. mi94 
Kate 1900,1, IU9;Ber. 1898,23,999 
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L. Ulienfcld,^ A. Burette, ^ C. Beclairc,’ A. Semenov/ Vereinigte 
iGlanzstoff Fabriken,® H. Jentgeii/ A. BeVnstein/ and m^y 
others, primarily along lines of viscose manufacture iof artificial 
filament fdVmation. • * 

The general method of viscose formation® is to stelp selected 
wood pulp in 17.5% NaOW solution,^ and after it has urider- 

Lux lLr)23r),r)2:{(), iy03;Aust P 10112, 1904, vSwissY.lOLSS. 1899, Span. P. 
31479, 1903; St-e also J vSoc Dvers, 1903, 19, 230; C. Suvem, Chem 

Zts. 1902- 03, 2, ->10 

5 Zts aiiK Chnn 1899, 13, 1 1, 01 ; ahst Wag Jahr 1899, 1066; Mon. 
Text. Iml 1899, 14, 93, Chem Centr 1899, 1, 409, 073; Papier Ztg. 1899, 
24, 31. 43. 78; Amer Apoth 1899, M, 93 

0 V. S. P. 724020, 1903, jj)st J S^C. I 1903, 22, 509; Mon. Sci..l903. 
(4), 59, 63. K P 17503, 1902?F.1‘ 323474 ^ 

1. V. S P 980048, 1911; abst J S C 1. 1911, 30, 126; K. P. 8708, 
1908; al)st J, S C I. 1909, 2^ 207; I) Jt P 228836, 1906; ahst. C. A. 

1911, 5, 2177; Zts. ang. Chem. 1911, 24, 138; Chem. Zentr. 1911, I, 50, Wag. 

• Jahr. 1910, II, 435 li. P. 1378, 19M1, ahst. C. A. 1913, 7, 2307. K. P. 

14339, 1914, F. P. 474793, 1914. I) R P. 2G2868, 191 1 ; abst. Kunst. 1913, 

3, 279, 332; C. A. 1913, 7, 3C63 I). R. P. Anm L 31671, 1911; abst. Knnst. . 

1912, 2, 300. 1). R Anm. 1,. 33720. 1912, abst. Kim.st. 1912, 2,* 479. 

Aust P. 02810. 1913 Anst. Anm. 590, 1911; 355, 1912 Hung. Anm. 
L,i^38, ]#lg.^’. 222800, 1910 

• 2. F P.430221. l9ll,ab.st.J.S.C. I. 1911, 30, l308:Kimst.l912,2, 17. 

3. K. P. 20593. 1909; abst. J. vS C. I 1910, 29, 1152; Kunst. 1911, 1, 

34; F. P. 402804, 1908; abst. J. S. C. I. 1909, 28, 1270, F. P. 10929. 1909, 
Add. to F. P. 4028{H, 1908, abst J. vS. C. I 1910, 29, 83 10 P. 414520 

1909 ; 4198, ':fe, 1909; abst. J. S C I. 1911, 30, 205 

•4 J Russ Phys Chem. JSoe. 1912, 44, 339, abst J. S. C. I* 1912, 31, 
428; C A. 1912, 6, 1,52,5. vSee Russ. P 1.5773, J6152, 1909 
, ,5. K P. .834, 826, 1914 D. R. P. Anm. B. 106.5,8, 1912; abst. Kunst. 

1914, 4, 260 I), R. Anm V. 11580, 1913; ab*l. Kunst 1914, 4, 396. V. 

12177, 12178, 1913; abst. Kunst. 1914, 4, 396, 412 Swiss P. 70124; abst. 
Kunst. 1915, 5, 274. See Krste Oesterrciehische Glanzstoff Fabrik A.-G,, 
Aust. P. Anm. 8008, 1911; 4169, 1912; 7723, 1913; Aust. P. 61811, 1913. 

• 6. 1). R. P. Anm. J. 14089, 1911; abst. Kunst 1912, 2, 420. Papier- 
fabr. 1913, 11, 9.S4; abst. J. S C. I. 1913, 32, 864; C. A. 1914, 8, 240 Kunst. 

1913, 3, 14.5, 161, 186, 227, 249; abst. C. A. 1913, 7, :in29. 

• 7. U. S. P. 1 12160.5, 1914; abst. J. S. C. L 191.5, 34, 75; C. A. 1910, 9, 
,377; F. P? 4^i2U7, 1913; abst J. vS. C I. 1914, 196; C. A. 1914, 8 , 2947, 
Kunst. 1914, 4, 172. D. R. 1*. Anm. B. 68690, 1912; abst. Kunst. 1913, 3, 
300. Belg. P. 2.59495, 1912, abst. ^hein. Ztg. Rep. 37, No. 132, 13,52. See 
also Beucke, and !{. Collin, Ann. Fals. 1913; 6, 342; afest. C. A. 1913, 7, 2476, 
3232. 

8. American Viscose Co., Can. P. 66000, 1900. Compagnie Francaise 
des Applications dc la Cellulose, D. R. P. Anm. B 62032, 1911, abst. Kunst. 
1913, 3, 4,59; Hung. Anm, A. 1675 Faust, Papierfabr. 1904, 0,55; abst. Rep 
Tech. J. Lit. 1904, 1241. P. Gijard, Belg P. 247990, 1912; abst. KunsJ. 1913, 

3, 178. 0. Glum Co.,.D. R. P. 217316, 1909, abst. Chem. Zentr. 1910, 1, 
490. Le Soc. Francaise de la Vij^ose, H. P. 5730, 1904. R . Strehlen^t, Chem. 
Ztg. lilOO, 24, 1U19. N. lirfindungen und Erfahrungen 1895, 22, 513; 
1907, 34, 487; abst. R8p. Tech. J. Lit. 1907, 203. A. Leighton (J. Phys. 
Chem. 1916, 20, 32, see this vol., p. 100, note 1) has studied the absorption of 
sodium hydroxide by cellulose.* • 

9. E. Bloch-Pimentel, E. P. 7893, 1913; abst. C. A. 1913, 7, 322S. J. 
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gone the necessary nicrccri/atioii triatincnt for alkali cellulose 

Fol^,er and J Veoiimx'H'h, 1* lsjr>.L’ l.a Sv)K' A rtiticifllc, Soc Aruni** 
Fraiicaise, 1) R. F. 27(kilS, l‘n2 alM C \ I'.U 1. 8, lilSl! D R V Anm 
vS-30W8,*1912, HiiiiR \nm S »>();■). .ihst Kmist liM.'i, 3, la^ iU’li; 1* 
mW, 13374lt, 1!)0.V iMti'.Qi. 1‘HH. 1. 24 t.Vl, RM’J.ahst Ruust 

1012, 2, WiFon, r S 1‘ 12 :m 2()0, al^t C A l‘llS. 11, 2l>S7 

For iticrccri/inn apparatiK, AniuuM and PaMiKS: 1*' F l2(i(NiF, F.UO, 

426414, 1010, abst J S C 1 F • 1 1 . 30, o:>0* \ Ashworth and I Hall, I-! F 

158,37, 1907, abst J. S C I FMts, 27, s.V W Avkioyd and 11 Avlvlo^d. 

K F 22101, 1 808, abst J S C 1 bVt'i. Ig, ,sl>S B^ajll^ and Stevens. 1 Soe 
Dyers and Col lOl 1, 30, 2 1 1, 210. al>'t 1 8C I 1011.33,785 iCHell/er. 
Mon, Sei 1005, 19, ^41 . alM I .‘s C I 1001.23,081. lOO.'*, 24, 01 1 
F. Beltzer and h' 'I'lnebant,!' F .L'202.s, 1002. abst 1 S C 1 l‘i03, 22, 20;) 

J. IkmberK, I) R F 21001.1. loll, .ibst I #1 (' 1 1012, 31, 1121. V F, 

3687(U», lOlHi, abst J S C 1 Io07%26, 17 F Heiesni, 1* F 301.577. 1000, 

abst.J S C I lOOfl.25, 1012 Fou.hu. !• 1* 100212. 1013. abst J S C I 

101.5.34,25 A Boult, Iv F ‘^21. bsoo, abst I S C 1 . 1 000. 19, 658 F. 
Bouicatt, Rev ^vu mat eol lo()2. 6, :i|fabst 1 S C I 1002, 21, 403 

K. F. 2164.5, 1001, abst I S C I •lO02. 21, I 71 W Biaehtei, F F 461730, 

1013, abst J S C 1 I'.Ul, 33, 1.80 8(^1 I. Fn l(.unien . F, F 321076. 1002. , 

abst. J S C, 1 1003. 22, ois British Colton v\ Wool D\eis’ Assoeiatioti, 
,Md,F.l’ 708, 1011, abst I 8 C 1 1015,34,173.1'; 1* 26317, FKIO, abst J S 

C 1.1910,29,1300.137.3 II Buttei\\oith\ Sons, I S F 7.862«)1. 1005. ajist. 

J. S C 1 100.5, 24, 105 J lUiom. 1 I itli'.,o\v ami J Ikswiek, 1', F .{.)K.3 

1012, abst J S C 1 1012 31, 1027 t'.iluo Frmteis Assoe^itufi and^^ 

Wair, i; F 11.525, Ft02 abst J 8 C I FMi:;. 22, 621 R Chevolleaii, I* TT. 
324<S48, FK)2. abst J S C 1 loo:;. 22, i>2.> I' C li.milx is aiKl'l' C Hammond. 

K F, 3063,’ 1013, .ibst 1 S C I lOl 1. 33, 118 1. Cippolma. C S F 

845160, 1007, abst j S C 1 lo07,2S, BH; h F lOOit. abst J SC' I 
1003,22,003 J F Coplev. i; F 12551. 1010, .ibst J S C 1 I'.!! 1 , 30, oB' 

F Cochraffc, i; F 21 102. iso'.b .tlM 1 S C I loilO, 19,.S05 B Cohiun.^; 12 
11032, 1800, abst I S C 1 loot), 19, '/.1 1 .1 1* Cophv. F 1' 0'.‘:t7. 1.800, abst , 

J S, C I 1000,19,1.36 I C'<)ph\,F Marsliall and R Heaton, F F 10',t:i6.^ 
1800' abst J S C I lOOil. 1^1, 137 W ami F Ciavtii. C Yonii^;, 1' ami W 
Clltife r S F 1165.570. 1015. abst | 8 C I lOKi 35,251 W Crompton and 
WHorrocks,F F 1 1077, F.MIO. abst J 8 C 1 loOl . 20, 0.8.5; 1002, 105, 

BKM, 23, 0.50, 100.5,25,616 D CiovMhei. li F 2JO'».5. ISOO.absl J 8 C I 1000. 
19.1011 I R Denison. I FiuismiamlJ W Banks, h, F 10,;U012. i*)sl 
I S C. I '1012.31, 1121 3 d(Nae\cr. F F 200.50. FM)3. ab-t J S C l 

1004 23, lS.5.102t) I Dold'-i, i; F 1 1436. 1000, abst j S C 1 10(K), 19, 
S‘>1 1902 21, 342 J ItonmHli. Re\ gen mat e<4 1013. 17, .303, aiist 
F S. C:. I 1013, 32, l(Mj4 i; Drum ami J H Skill, 1, S.U 083.512. 
083543 1011 abst J S C *I 1011,30,354 } R. Iveob, Iv F 241^8,18.10, 

aSt J S C i FK)1,20,:^^^^^ I' Hdlu h, C S V 

783569 1905 abst J S. C 1 100.5.24,274 M. Freiberger. Sw Iml Mul- 



P 'Hahn, U.S.P. 105:1011, lOFl.absi. J S C. I 101;f42, ..... ....... - - - 

abst J. S. C. 1. 101 ,30,790, 1053. 1157, F. P 4417:iO,abst J.h.C:.V 1912,31, 
813 F P 225.3tf 1911, abst J. S C 1 . 10l2,31,|i.37, F. P 434.510, 1011 .abst J. 
Vc 1 11^2,31330,813, F. P.21052.100'9, abst.J S.C I 1010, 29, 12(K), 418, 
F. P. 4010W; 1909, abst.J S. C. f 10W.28, 1085 F. P. 1002. al)^. S^ 
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formation, it has then become alkali cellulose, having under- 
, C. I. 1903. 22, 25, 1904, 2S, 440. C. G. Haufk)ld, D. R. P. 205962. 
1907, abst. J. S. C. I. 1909, 21, 241. E. Heberlehi, U. S. P. 978883, ‘ 1910, abst. 
l.S.C. 1. 1911,30,82. Helwrleiti&Co.E. P.4683, 1909, abst. J.S. Q 1.,1909, 
20, 935, 1085* E. P. 4528, 1V07, abst. J S. C. 1. 1908, 27, 278. F. P. 375068, 1907, 
abst. J. S. C. 1. 1907, 21, 860. A. Herzog. Chcra. Ztg. 1014, 30, 1080, 1091, 1097 
abst. J. S. C. 1. 1915,34, 487. F. Holland and J. Jackson, E. P. 2211, 1899, 
alwt. J. S. C. I. 1900, IS, 43. C. Jackson and E. Hunt. E. P. 6409, 1900, 
abst. J. S. C. I. 1901, 20, 120. P. Jeanmaire, t P. 14329, 1899, abst. 
J. S.C. 1. 1899,11, 9Hi 1900.13,659:1903.22,948. J Johnson, B. P. 8230, 
1900. abst. J. S. C. I. 1901, 20, 359. W. Kay, Textile Colorist. 1896, 18, 101, 
abst. J. 8. C. I. 1806, 15, 449. P. Kahn, F. P. 316963. 1901, abst. J. S. C. I. 
1902, 21, 1 133. B. Kilbum, E. P. 102891, 1916, abst. J. S. C. 1. 1917,38,212, 601. 
J. Klauder, E. P. 14675, 1002. abst. J. S. C. I. 1002, 21, 1531. Kleinewefers 
SOhm*. F. P. 403724, abst. J. S C. 1. 19l(]^ 23, 19. W. Kleinewefers, U. S. P. 
698020, 1902, abst. J. S. C. 1. lOOl. 21, 771 E. Knecht. E. P. 25208, 1911? abst. 
J S. C. I.‘i9l3. 32, 82. J. vSoc DycrsandCol 1915. 31, 8-10, abst. J. S. C. I. 
1915, 34, 134. C. Kurz, Rev. g6n. mat. col. 1902, 8, 2-3, abst. J. S. C. I. 
1902, ZL^ 250. H. bake, E. p. 7480, 1904, abst. J. S. C. I. 1901, 20, 709. 

^ l.auK BridKc. r.t<i. utid W. Woo<L E P. 139.82. 1902. abst. T. 6 . C. I. 
\m, 22, 862. L. Lefevre, K. P. 216T6. 1901, abst. J. 8. C. 1. 1602, 21, 403. 

H. LeWita, R P. 440304, 1912, abst. J. S. C. 1. 1912, 31, 813. W. Mac- 

eonel, K. P. 1736, 1900, abst. J. 8. C. 1. 1901, 20, 30. W. Mather, J. Hubner ' 
and W. Foijv, li P. 21W3, 1905, abst J. S. C. 1. 1905, 21, 1226. E. P. 6383, 1904, 
abst, J. S.C. I. 1905, 24, 272. U. S. P. 821812, 1906, abst. J. S. C. 1. 1906,28, 
mi. V. S P. E24255. 1006, abst. J. S. C. I. 1906, 25, 691. K. P. 2993. 1905, 
ab‘st. J. S. C. I. 1905, 24, 1225. J. Matter. F. P. 392400, 1908, abst. J. S. C. 

I. 1908, 27, 1201. U. S. P. 1209465, 1916, abst. J. S. C. I. 1917, 38, 133. 
E. P. 2H250. 1913, abst.J.vS.C. 1. 1914,33,689. 0. Miller. Ber. 1911,44, 728- 
731. abst IS. C. 1. 1911,30,413. A. Miller. K. P. 20519, 1906, abst J.S.C. 
I. 1907, 26, 45. E. P. 9452, 1899, abst, J. S. C. I. 1900, 13, 344. J. Mor- 
gaii'bnd W. Meuzies, E. P. 20136, 1900, abst. J. S. C. I. 1901, 20, 472. 
B. Muller, F. P. 43;H16. 1911, abst. J. S. C. I. 1912, 31, 125. E. P. 2141, 

* 1912, abst. J. S. C. 1. 1913, 32, 229. J. Nasmith. E. P. 2516:3. 1902, abst J. S. C. 

I lOOii. 22, 738. G. Oldman, E. P. 18:39, 1898? abst. J. S. C. I. 1899. 10, 37. 

I. Palmer, U. vS. P. 770920, 1904. abst. J. S. C. I. 1004, 23, 820. 982. A. 
Perkin, J. S. C. I. 1806. 15, 805. M. Petzold. E. P. 20656, 1911, abst. J. S. 
C ^I. 1912, 31, 330. E. P. 17626. 1911, abst J. vS. C. I. 1912, 31, 184, 331, 
872. U.vS. P.1058459, 1913, abst J.S.C. 1.1913,32,484. T. Pratt, E. P. 
23181. 1901, abst. J. S. C. I. 1903, 22, 416. T. and J. Pickles, E. P. 26445, 
1906, abst. J. S. C. I. 1907, 26, 1275. E. P. 4773, 1899, abst. J. S. C. I. 1900, 
13, 144. ^ T. Robinson. E. P. 15397, 1899. abste J. S. C. I. 1900, 13, 144. J. 
RobsonfV.^ P. *418643. 1910, abst J. S. C. I. 1971, SO, 82. A. Romer, F. P. 
306826. abst. J. S. C. 1. 1902, 21, 4?. A. Romer and E. Holker, E. P. 16782, 
1899. abst. J. S. C. 1. 1900, 13, 43. J. Ross and J. Schneider. E. P. 9505, 1900, 
abst. J. S. C. I. 1901, 20, 709. C. L. Rothwell-JaclPson and E. Hunt, F. P. 
3567 12. 1905, abst. J . S. C. 1. 1906, 25, 177. A. Smith and J. MiUiken, U. S. 
P. 889861, 1908. abst. J. S. C. 1. 1908, 27, 682. I. Sagar, E. P. 27438. 1906; 
abst. J. S, C. 1. 1907. 26, 868. L. Schreiner. E. P. 6315, 1899, abst. J. Sf C. I. 
1900, 13, 437. H. Sefton-Jones. E. P. 2699. 1900, abst. J. S. C. 1. 1900, If, 
821. E. SheUing. F. P, 424484, 1909, abst. J. S. C. I. 1911, 30, T42. F. 
Shuman, E. P. 3568, 1901, abst. J, S. C. I. 1901, 20, 674. A. Silv^ood and 

J. Taylor, K;»P. 4251, 1907, abst. J. S. C. I. 1908, 27, 278. E. Simoie E. P. 
25638, 1899, abst J. S.,C. I. 1900, 13, 240. R. Smith and G. Drum, U. S. P. 
756716, 1304, abst. J. S. C.' I. 1901, 23, 439. Sodete B. Buffaud and T. 
Robatel, F. P. 309244. 1901, abst. J. S. C. I. 1902, 21, 49. *J. Spcide, B. P, 
5249, 1903, abst. J. S. C, I. *1903, 22, 7«3. E. Steiner, F.T. 377673. 1906, 
abst. J. S. C. 1. 1907, 20, 1136 F. P. 364576, 1906, abst J. S. C. L ITOB, 21, 
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gone a proass of ageing, is “xunihateii'' by trealinenl with CSi.' 
ihe product is fifrther matured (“ri|K*ned*’) under tempcnitt|Mt 
and tinie control, - tillered,'^ the excess of carl)on disulfide removed,* 
and the air in solution removed by vaciSim.** 'Hie* crude cellu- 

0 Tenter. \i P 287«. 11)07. abst. J S. C. I. 1908. 27, 1017- 10.57, K. R 
15852. !907.abst J S C I H)09.21, 19 , 1.. Walluch.T. P 18;tl2. 11K)7. F. P. 
.388278. abst J S C 1 1908. 27, 897 I. Weldon, K. P 21488, IKIK). 

abst J S C. I. llKKr 1$, 11.5 Wmsdor Co. 1’ S, P 7:i9.''>80. 1903; ttbst, 
J. S C. I 19();c 22, 1127 A Wyser, K P 222fl2f 1899, abst. J, S. C. 1, 
19t)0, 19, 1011, 1904, 23, .898 T U . ForeiKu Oflke Annual Series 267 1 , 
abst J S C I 1901. 20, !CkI ^ 

1. N. Katz, r S P 12.512.47, 1917, abst J S C 1 1918, 17, 146-A:- 
C. A 1918. 12, .5.82 F To(llenli.ui|9. cOieni Ztg 1909, IS, 1149, al»t 

J. 1 C 1 1901> 28, 1221. Jahr. Them .391 . Wag Jahr 1909, II. m 

M Waddell, P 8,5.52 1:L 1907, abst J.^. C 1 1907. 26, 7ir», \l S. P. 

86762.3. 1907 

2. Cliein. Fabr von lle^leii, IC P*2»W72. 1912. abs( J. S C I 1013. 
32, 115;i;C A 19U. 8, 1668, Giem 7 a % 191.3, 37, 15.5»*, K P.446419. 1012; 
abst J S C r 191.3. 12. 13,3. kunsl# 191.3. J,*.54. St*!' also H. P. 2.529, 17503: 

1902, lOlKH. 19(H'., 2UO.*), 190V, .VV I90S. KMl. 191!. 277.32, 1912 F. P 
•imio, 1912 , llhst. J. S C 1. 191.1. 32, 4S2 1) H P, Anm. C 21.327, 191 1 ; 

ubsi. Kunst 191.3,3,60 Anst I» .567.57; .abst gimsi 1913,3,7.5. Hdj. l^ 
212.513, 1912 Courtaulds, Ltd, W (Hover, and I, Wilson K P 130.5.5, 
lOU.abst C A 191.5. S,:U3U.J S C I 19\ 5. 84,696, C\w«. \914»W, 
.3.'>1. F. P. 434.501, 1911; 477492, 1915; abst. ].S.C. 1. 1916,88,597. (tiout- 
taulds. Ltd and L. Wilson! F P 14675, lOU.abst. J S. C 1. 1915,84,606; 
F, P 477493, 1915; abst J S C 1. 1916. 85, .597. Swiss P. 71681, 1916; abst. 

C. A 1916. U, 1790. Courtaulds, Ud , W Glover and b Wilson, i). K . P 
.323784,^2378.5, Chetn ZtK 1920, 44, 409 Ital. P. 120481,*19I J. K. P 
.5.59.5,1908, Can. P. 194262. 1919. K P 104364, 1271.55. C Ernst, 81. S. P 
863793, 1907. W. Gardner, Muster. ZtK 1896, 45, .507. K. Haller, Ztl 
Furl) Text. IncI 1901, 3, 81 .See also First Austrian Soda Works, I). R, f 
11.58.56, 1899 La Sw. antn pour la P'abrication de la soie de Cbardonntl 

D. R. P 2700.51, 1911. abst C A 1911, S, 2258, Kunst. 1914, 4, 00, 91 
L. Naudin. IJ. S. P. 986306, 1911 , abst. J S. C. I 191 1, 30 , 416; F. V. 374121 
1906; abst. J, S C. I. 1907, 28, 77.5: 1). K. P. 223730; Anst. P. 35207; K. I 
8179, 1907 See also L). R P 223736, 1907. Vereinigte Kunstseidd^Fab: 
Akt. Ges. F. P. 317094, 1901 . .32.3473, 32.3474, .32.3475. 1902, 1). R. P. 126.301 

I. 5.574.5, 18:3623. 19(72; ilelg P. 16490*), 1902, H. P. 17501, 1902, For detei 
mining the degree of riiicmiig of viscose, crmsult V. Hottenroth, Chert. Ztg. 
1915, 39, 1 19: abst. J. S. C- L 1915, 34, 274, C. A. 19 15. 9, 4699. 

3. M. Waddell, U. S. P 84(»879, 1907 ;*I). K. P, 20421.5; F. P. 376633; 

K. P. .5881, 1907; abst. J. S. C. I. 1908.*27, 499; U. S. P. H49870, 1907; abst. 

J, S. C. r. 1907, 28, 535, 11 P. 7090. 1908; U. S. P. 82.3009. 1906. IJ. S.^P. 
876901, 1908, C. Ernst and G. Hamlin, abst. J S. C. I. 1908, 27, 178, 

4. 0. Eberhard. E. P. 2149. 1912. Soc, France dc la Viscose. F. P. 

333515, 1903; abst. J. S. C. I. 1904, 23, 7.5 • 

5. L. Naudin, U. S. P. 707421, 1904; abst J S. C I 1904, 23, 880; E. P. 
.5286;sl9(H ; abst. J. vS. C. 1. 1905, 24, 149, 821 P. :i40690, 1904 ; abst. T. S. C. I. 
1904, ^ 834; D. R. P. 16.3061, 1904; abst Chem. Centr. 1906, 1, ifl; Wag. 
Jah#. Iflbs, II, 386; Aust. P. 19(MI, .Swif^ 30768. Can P. 113817, 1908; 
Belg. P. 173572, 175756, 1904; 198898. 1907; E. P. 8179, U)07; abst. LS. C. I. 
1907, 28, 36; F. P.374123, 1900; abst. J. S. C. I.*1907, 28, 775; Mon. Scl. 
1908. (4). a, 28. U. S. P. 986306; abst. J. S. C. I. 1907, 28, 775; D. R. P. 
223736; abst* Chem. Zentr. 191Q, H. 525; Wag. Jahr. 1910. It, 434; Jahr. 
Chrtn. 1910, 429, Aust P. Sec also K. P. 17501 . 17502, 17503. 1902; 
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lose xanthate thus formed, which is of ati orange to brown color, 
if precipitated” to the viscoid (regenerated cellulose) stage 
inorganic salts or dilute acids, ^ and submitted to purifipatjon 

t 

702;i. \\m. Span W TOll, UKW; Hung. P. March 22, 19(H> D. R. P. 
IH0244, 104(i(jl, 19(M. P. P. 340363, 351089, 1905. Aust. P. 19037. 19041. 
1904. vSwiss P. 307G8? 1904. ^ 

1. H. I.angc and G. Walthcr. K. P. 12822, 1914: abst. J. S. C. I. 1915, 
34, 956; F. P. 473256, yiH: abst. J. S. C. 1. 1915, 34, ^6. D. R. P. Anm. 1. 
39873, ll)13; abst. Kunst*l5l4, 4, 260. Holl. P. 2207, 1917; abst C. A. 1918. 
12,867. U. S. P. 1292544, 1919, J. S. C. I. 1919, 38, 250-A. G. Lacroix, 
Jlelg. P. 256901; abst Kunst. 1914, 4, 155. L. Lcduc aSid H. Jacquemin, 

‘ II. S. P. 1214931, abst. C. A. 1917, 11, 1046, K. P. 3168, 3169, 1913; abst. 
C. A. 1914, 8 , 421, 2624, J. S. I. 1913, JZ, 11.53; F. P. 4.54061, 1913; abst. 
J vS C. I, 1913, 32, 865; C A. 1914|8,42i;Xunst 1913,3,355;SwissP.62«10, 
1913. ItaUl’. 131291, 1913. ftcTg. P, 2.53, 5.3L L. Lilicnfcld, E. P. 15306. 
1909; abst. J. vS. C. I 1910, 29, 1005, E. P. 14339, 1914; abst. J. S. C. 1. 191.5, 
34, 830 (see also I'). P. 1378. 1912, ahst. J. S. U. 1. 1913.32, 192). S. Peessarer, 
(spelled various ways) Iv. P. 16.5,83, 1905; abst J. vS. C. I. 1906, 25, 691; F. P. 
«.570.56. 1905; abst J vS. C. I. TOOO. 2^70; Helg. P. 186556, 1905; D. R. 
P. Aiun 1.53.30; Can P. 102276, 1906; Aust. P. 298.3,5. Norw. P. 15185, 1905. 

H. Seidel, Mitt. Terlmol. Gewerb-Mus. 1900, 10, 33, abst. Wag. Jahr. 1^00, 
II, 451, Chein Centr. 1900, I, 442; J. S. C. I. 1900, ’IS, 369. C. Steam and 
Tophain, \i P. 16601, 1903, abst. J. S. C. I. 1904, 23, 784; Bclg. P. 174195, 
lOOIJpl) Rfp 408511, 1898, abst Chein. Centr. 1900, I, 1149. K. Silvern. 
Kinwt 1912, 2, 414, abst C. A. 1913, 7, .551; Kunst. 1913. 3, 447; abst. C. A. 
1913, 7, ,576; Kunst. 1916, 8, ll»5; abst. C A. 1917, 11, 1306. The Viscose 
.td.andC Cross, U S P 763266; abst T S. C 1. 1004, 23, 7.58, E. P. 21030. 
903, abst J S. C. I. 1903, 22, 1363; F. P. 309.548, 1901; abst. J. S. C. I 
902. 21, 65 • F. V, 271U5, 1897, abst. Rev. gen. mat. color. 180§, 2, 128 
). R« P 133144; abst Wag Jahr. 1902, II, 596. Jahr. Chem 1902, 1053; 
jhem. Centr. 1902, 11, 612, Zts ang Chein. 1902, 15,838. Relg P. 155664, 
2 ) 01 . 

A. Boi.sson, F. P. 436.555. 436.556, 1911. 436590, 1911; abst. C. A. 

1913, 7, 3233, Kunst 1912, 2, 235; J. S. C 1. 1912, 31, 248. F P.1.5413,1911: 
Pirst Add. to F. P. 43<;.590. 1911; abst J. S. C. I. 1912, 31, 714; C. A. 1913, 

I, 3233, Kunst. 1012, 2, 3.53, F P. 1()6.5.5. 1912, vSecond Add. to F. P. 436590, 
lOllfabst. J. S C. 1. 191.3, 32, 596; C. A. 1913, 7,3233; Kunst 1913.3,195. 
T. Braiidenberger, E. P. 2UU.5. 1911; abst C. A. 1913, 7, 142.3; J. S. C. I. 1911, 
JO, 1340; 1912, 31, 184; Kunst. 1912,2, 1.34, F.P. 43611^. 1911 ; abst. J. S C. I. 
1912.«1,429. F. P.4.57633, 1912;abst J.vS. C I. U)13, 32, 1063. Kunst. 1913, 
3,436; M(A. ^ci.*1914, 43. Aust P. Anm. A. OSiw^lOll; abst. Kunst 1912,2, 
,320. B. Bor/.vkowski. V S P.’l 1 13,560. 1915, abst J. S. C. I. 1915, 34, 831 , 
C. A. 191.5, 9, 2315; E. P. 12090, lOft: abst J. vS. C. I. 1913, 32, 975; C. A. 

1914, 8, 822; Kunst. 1014. 4, 15 F. P. 459125, 1913, abst J. S. C. I. 1013, 32, 

110.5. E. P. 11626.S, 1918; ab.st. C. A. 1910, 13, 74. U. vS P 1143543; abst 
C. A. 1919, 9, 2315. U. vS. P. 1260.508. 1918; abst. J. S. C. I. 1918, 37, 
297A: C.*A. 1918, 12, 151.5. I) K. P. Anm. B,-6.5360, 1911; abst. Kut)st. 
1914, 4, 300* 1). R. P. Anm. B-69990. 1912, abst. Kunst. 1913, 3, 240, 359. 

Hung. Anm. 166.5, 1013. Belg. ?. 2.57325; abst. Kunst. 1914, 4, 156; 259137; 
F. Dietter, U. S. P. 1073801; abst. C. A. 1013, 7, 3839; Mon. Sci. 1914, 
81,39; J. S C. I. 1013.32,075,3'ext.Mfg J. 1913,22,51; F. P.4387TO, MJll; 
abst. J.,S. C. I. 10i2, 31. .584. U. S. P. 112l90;i; abst. C. A. 1915, 9, 383. 
F. Dinger. 4 R. P. Amn.\). 2144.5, 1900 C. Ernst. U. S. P. 702888, 798027. 
1905; abst. J. S. C. I. 1905, 24, 966. II. vS. P. 863793, 1907 Erste Oester- 
reichische GlanzstofT Fabrik, Aust. P. 636iJ5: abst. Kunst. 19^4, 4, 193; See 
also Aust. P. 33678. A. Fielding, U. S. P. 708TO 1902; abst. J. S. C. I. 9902, 
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• as a clarification process, bcinj; prclimiiiai v to the furtlier 

2L1243:K. P.20397, IMOl.abst j S C 1 1902, a, 1193 V S P.70.s;ol^ 
1902; absli J. S. C. 1 1902. a, 1230. 1- P 20.3!»S. I'.KH . .ihxt I S c', I. 190f. 

» F. P.320-178. 1902, 1 S C 1 190.3. a, 23 V Kuttnor, 1{ P 

I12;abst, C A. 19M. 8, ISVr), 1 S. C I 1#»1.3. 32, 9(I7.*I. Nv. Dyois 
and Col. M, 320. K. P 1.'.I27(;, 1912. abst C 1 1913. 32, .390. 
Kunst. 1913. 3, 214. Mon Sn 1914, 4, 43. kc\ h(il mat ool 1913. 290, 
C. ./f. 1913, 7, 3234. F P 4.33 .h;'». 191.3, a^st C A 1913.7,3422.3 SC 1. 
1913, 32-, 785, Kuii*;!. 1U1.3. 3, 27.'. Sic iiKo I* P 221.30. 2o|72. VM'l \U h. 

P. 248154; abst Kunst 1913. 3, 178. Iklg P. 2,')31.39 ab^ KuiiM 1913, 3, .3.57, 
Belg. P. 251829:al)st Kniwt 1913, 3, 235, 1914. 4, 'Z\f. Swis*. P 0I9OQ. ab^t. 
Kunst. 1914,4,273. Hal P. 13.39S9. 19l3.al>sl Clum /(>: Kq. 191.3,37,1.341 
Aust. P. Anm. A *4279, 191.3. absi KunM 1911, 4, 2o0 Chem I'abtik. , 
Heidenau, Aust. P. Auin A 4(K’>. 1912, .ibst Kun^t 1912. 2, .199 t luan, 
Fabrik, von Hoyden, K P 224.30.1912. al.H C A l‘U 1, 8, 1010. 1 .Sm 
Dyefs and Col. 1^13. », 301, J S C I I4fi:i. 32, 718, V. V 149.MO, 1912. 
abst. J. S C. I 1913, 32, 4.S2.4;uns( 1913. fl. ‘.7 H 1* 27732.4912, abst 

J S. C I 1913, 32, .597. C A 1913, 7, .32.33 .J- P 451 l.V>. 1912, abst J S C I 
1913, 32, ,590; C A 1913, 7, .32:^1. Kunst 191.3,3,211 H K P. Aum. C 
21811, 1912; abst Kunst 1913.3,120 C :;i7<;.abst Kunst 19114,20 
S, Napper, C S P 101.5731 . abst J ^ C I 191.1.32, 19. C A P"-t 7, .0l» ' 
F P 400 1911' abst J S C 1 1911, 30, I.IOS. Kunst 1912, 2, 10, 1' 1 . 
•• 134.'i(’)l pill abst J S C I 1912.31,27 m F 1‘ 2110.5. 1907, abst J S.C.l 
1908 27, 10,50, C A 1 90.1.2, 1311 Iv P 5595. 1908. abst J S C I 1908, 
27, 10,50 .Swiss P .57.500. 1911 H<»1I P Aum 713. Io0.5. H ^3. C ross, 

BovanatulHcadlc. r.S V 7173.5,5, |otl2.abst J ^ ‘ 

309.548, abst J S C I 1902.21,0.5 Can P. .0(».),8. 9(L Hal I 
129087, 1. Cunt/, F P .{.H3111, 1907 F and A lahmi.l S, 1 <..1020. 

• loai abst J S c’ I 1903, 22, ,50' • M Mullei. C S P k:101.52, 1 '.»00; abst 
T S C I 1907 28. '•! C A l‘M)7, 1, >502. 1‘! P 10091, I'.HKl. ail'd j S, t. 1 

19oil 25 i75;i F V 30.5770. 1900. abst j S C I 1900, 25, ; D. k. P 

187947 ali-'t Zts ang Clicm PHIS, 21, 272. Clicni Ictb kcp. 190#. 31, 
Gumi It.d P.iu7 30, 1.52. Wau Jain P.IOV. II. 397 Swiss P, 423(H1, 
PJ 0 .S Aust. P 33078. Iklg P 191.H4.3. P.MHl C.au P 1 1 lHl.5. 190.H. i apicr, 
ZtrPm 28 , 1751. abst nicb J bn PMU. 22, KK*.) 

A^Pnel F P l(Hj.577. 190.S. .ibd J S C I P.HKb 28, 1U.H; Mon 

vi/l, 1(11 1' (5i 74 1.5.3 Ibk. P 220272, 227302. P.HO D kcul, U 

S P. linOlM, PMl. abst C. A 191.5, 9, 1 19 J S C I 

‘^4 Zts ariK Chem. 191,5. 28, Ian 8 S<x' Anon des C elluloses I l.jni'Tion, 
f’p 4747'>7 1913 abst J S C I 1915.34,1080 Sor. Anon hrunee 
Uak^ F:1> S..19i^, abst^^ J ^ C^^ . HHO. 35, 5117 C S. P 


mTOtM'ioiV abst J S%C 1 191.5. 34, 2b S.k’, Anon S(ne. (1/ St 
aamL j: V J ri9b5.34 793.^ ^*49)0.10, 

Lhamono, . ^ , T 191.5, 34, 10.80 Sue Anon 

pour ba Fabrication wae dc Chardoimct. \i I’ 1130. 1911 ; abst C A, 191b 
^ 3344 F. P. 43014.5, WIO Ib k. P. Amn S-.J.M89, 1911 , abst Kunst, lOU, 
i Swiss P .>18.34, 1910 Soc Anon Francaist* "ba Sou* Arlihnelle 
F P 385(X8;i 1907' abst. J S.C.l 1908, 27, .5.58; First Add. dated ^pril 2 9, 

1? P 8045 1900 abst, I S C I 19Uti, 25, /.j.!, C A. Iw7, 1, HM, 
F* P 361319 1905 abst. J S, C I 1906, 25, *754, C. A. 1907, 1, 


^)^P.5595J90«- V k P.223736, 1907;*ttbst. 19K),4,3298. Bclg.P 

175860 1906 Veremigtt* Glanzstoff Fabriken, K. f 2992, 

• ofioo V V a.tann tol l :d»st. T. S. L. L 1913 
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treatments.’ After spinning or otherwise, artifidng, the films, 
« 1914, 4, 311: E. p. 17503, 1902. D. R. P. 240846, 19f)8; abst. J. S. C. 1. 1^2, 
Si, 67. D. R. P. 200479, 1911; abst. Kunst. 1913, 3, 220, 236; CjA. 1913, 7, 
3236; J. S. C. I. 1913, 32. 748. D. R. P. 282789, 1913; abst. C. Atl9^, 9, 
2458; J. vS. C. I. 1915. 34,^11; Kunst. 1915, 5, 48. 82. D. R. P. 2832^. 1913. 
Add. to D. R. P. 27to; abst. C. A. 1915, S, 2590. D. R. P. 987966, 1912; 
abst. J. S. C. I. 1910. 3S, 174; C. A. 1916, 10, 2146. D. R. P. Anm. 
V-10332; abst. Zts ang. Chem. 1942. 25, 1885. vSwiss P. 53936, 1910; 6^316, 
1913. Bclg, l\ 253454; abst. Kunst. 1913, 3, 35^ Kunst. 1912, 2, 378. 
Vcroinigte Kunstsddcfalvikeii, K. P. 8742, 1908; F. P. 389284. 1908: abst, 
C. A. 1910, 4, 108; J.>', C. 1. 1908, 27, 977; Mon. Sci. 1909, (4), 70, 147; 
Rev. g6n. mat. col. 1908, 12, 371 ; D. R. P. 200023, Zts. pg. Chem. 1908, 21, 
2234; Chem. Zciitr. 1908, 11.466; Chem. Ztg. Rep. 1908, 32, 436; Chem. 
Ind. 1908, 31, 50;i ; Wag. Jahr, 1908, II. 358; Aust. 37137. E. P. 330, 1913; 
abst. J. S. C, I. 1914, 33, m, Kunst. i914, 8, 2257. F. P. 438718, 1912, 
J.S.C.1. 1912,31, 1027; Kun^.f 912, 2, 4^. U. S. P. 1 124903, 1914. ^.R. 
P. 183623! 1907; abst. C. A. 1908, 2, 354; Ms. ang. Chem. 1907, 20, 1542; 
Chem. Zentr. 1907, II, 1034. Q. R. P. 254526, 1911; abst. C. A. 1913, 7, 
1290; Wag, Jahr. 1912, II, 445; Kunst. 19*2, 2, 479. D. R. P. 267731, 1911; 
abst. Kunst. 1913, 3, 439; C\A. 1914, 8, 1668; Chem. Ztg. Rep. WIS, 37, 
1433. T. Verhave, U. vS. P. 128033^?; abst. C. A. 1918, 12, 2695. E. P. 
2485, 1915; abst. J. S. C. 1. 1916, 35, 250; C. A. 1916, 10, 2154. D. R. P. 
Anm. V, 12387, 1914; abst. Kunst. 1914, 4, 384. Voisson, P. P. 436590, ?912; 
abst. Rev. g6n. mat. col. 1912, 16, 209. L. Vossen, Chem. Ztg. 1890, 20, 385. 

C. Waite JJ. S. P. 849823, 1907; J. S. C. I. 1907, 26, 525. 

*7 1. F.Bfbker,l).R.P.234861, 1910, abst. J.S.C.I. 1911, 30,951;Zts. 
ang. Chem. 1911, 24, 1340; Chem. Zentr. 1911, II, 119; Wag. Jahr. 1911, II, 
422; Kunst. 1911, 1, 2.54. I). R P. 235015, 1910. D. R. P. Anm. B. 69819, 
1910; abst. Kunst. 1911, 1, 160. J. Bemberg, U. R. P. 197086, 1907; abst. 

J. S. C. I. H»08. 27, 708; Zts. ang. Chem. 1908, 21, 1195; Chem. Zentr. 1908, 1, 
1508; Chem. Tech. Rep. 1908, 32, 240; Chem. Ind. 1908, 31, 272; Wag. Jahr. 
19081 n. 358. E. Thomas, J. Bonavita and M. Oliver, U. S. P. 646044, 1900; 
abst. Chem. Ztg. 1900, 24, 336. E. P. 9577, 1899; abst. J. S. C. I. 1900, 10, 

^370; I). R. P. 117461, 1899; abst. Chem. Centr. 1901, 1, 350; See also D. R. P. 
70999, abst. Ber. 1894, 26, 988, Chem. Centr. 1894; 1, 365, 988. U.S.P.717366, 
1902; D. R. P. 133144, 1901; E. P. 3592, 1901; F. P. 309548, 1901;BeIg.P. 
144v371, 1899; Aust. P. Anm, 0-4918, 1901. The Continental Viscose Co. 

D. Ji. P. 209161, 190:J: abst. C. A. 1909, 3, 2223; Chem. Zentr. 1909, 1, 1684; 
Jahr. Chem. 1909, 391; Chem. Ztg. Rep. 1909, 33, 288; Chem. Ind. 1909, 
32, 314; Wag. Jahr. 190il, II. 396; Chem. Zts. 1909, 6, 1441; Belg. P. 173643, 
1903; Hung. P., Nov. 12, 1903; D. R. P. 209161; Kor. P. 13243. Swed. P. 
19295, 19P4; Span. P. 32875. \m. Lux. P. 53Q0, 1903. C. Cross, E. Bevan 
and C. Eeaaie.U. S. P. 717355, 1902; abst. J. C. I. 1903, 22, 160; F. P. 
309548; abst. J. S. C. 1. 1902. 21, 65;>:. P. 3592, 1901 ; abst. J. S. C. 1. 1902, tL 
65, 271. (C, Cross) U. S. P. 703266, 1904; abst. J. S. C. I. 1904, 23, 768; 

K. P. 21030, 1903; abst. J. S. C. I. 1903, 22, 1363; P(Rt. P. 4475, 1903; Aust. 
P. Mar. 26, 1897. Russ. P. Mar. 19. 1901. D. R. P. 133144, 1901. C. Cross 
and E. Eipvau, E. P. 126174; J. S. C. 1. 1919, 38, 344-A, 458-A. F. v. Henckcl- 
Donnersm^irck, D. R. P. 152743, 1903; abst. Chem. Centr. 1904, II,»38l. 
A. Fielding. E. P. 20397, 1901. W. Gardner, Tex. Mfg. 1899.25, 153. 
Soc. Rcance de la Viscose. K. P. 2357, 1904; abst. J. S. C. 1. 1905, 24, 4tl; F, P. 
339664, 1904; abst. J. S. C^ I. 1901. 23, 725; F. P. 334615, 1903. E P. 1182, 
1906; abst. J. S. C. 1. 1906, 25, 334; F. P. 351089, 1905; abst J. S. C. I.n905, 
24, 855, C. A. 1907, 1, 605; Rev. gra. mat. col. 1905, 1, 275. F. P. 340663, 
1904.J.S.C. 1. 1904,23,834;F.P.2445;Add. to F. P. 334636; abst J.S.C. I. 
im, 23, 501. 3366, 1904; Add. to F. P. 334636, 1903; abst J. a C. 1. 1904, 
2I| 76, 1111; D. R. P. 187369, V901; abst. €. A. 1906, 2, 730; Zta. ang. CJam. 
1906, 2i, 272; Cbera. Zentr. 1907, 11, 181^, Jahr. Chm. 190^^; 

^ 
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filaments, sheets or masses may be bleached,' dyed,^ stabilised,* 
t^ghened (“stherfosaged”),* lustcred.'' st)ftened,'’ walerprwfeci^ 

Chem. Ind. 30, 451; Chcni. Ttrh Rep. UK)7. 31, 44U, Wmk Jahr 11H)7. 
11,^9?; Russ. P. 7816. D. R P. i:i;il44. Helg P.i73572. llMKlt S Sprimnct*. 
Can. P. 8^22, 1904. VcrcinigtcKunstseidffalmkeni K P 17502, llK)2.ttl»t 
Wag. Jahr. 19(M. II. 394; J. S. C. I 1903, 22, 708 K. V .323473, 1902, ahst 
J. «. C. I. 1901, 22, .508; Wag Jahr 1903, II, 416 I)*R. P 18:162.3. See alw) 
C. Cross, Zts Farben. 1904. 26 U S P 724020, 190:1. U P. 17.50:1. 1902; 
Belg. P. 164907, mm, 1902; D R. P 12.5.109, 129426, llKK). 1.5,5745, 1902, 
F. P. .32:1474. .32:147,5. 1902; 317094, 1901, .3892Mt 1908, D R. P.2.34861, 
abst. Dyer and Caliin Printer. 191 1.31, 160. VereiniKle Clanr-sloff Fuht 

E. P. ;100. 1911 • . 

1. C. Ernst. U. S. P. 792888, 80.54.56, 1905. abst J. vS. C I. 1906, 2f> 

1.5. A. Fielding, I’ S P 70.8760. 1902; ab*# J S C I. 1902. 21, 124.3; K. P. 
20307, 1901, abst. J S. C 1. lOOl.Jl, lljtl. L. Ulienfcld, \l S, P. 980048; 
abst. J. S. C I 1911. 30, 126 J*. P. 8708, Ttl08; abst, J. S C. I, U»09. 21, 257; 

F. P. 399460. abst J S. C. “1909, 21, 958. 

2. Anon. Am Silk J. 1911 (7). 32, .fi ; abst. C. A. 19K1, 7, ,32.31. Kunst. 
1913, 3, 318 E Kur, 1). R P 2172.37, abst. Zts ang, Chem. 1910, 21, 238. 
Chem Zcntr 1910, 1, .392; Chem. Tk-ch. RcJ 1910, 34, 67; Wag. Jahr. 1901H 
II, 468, F. P 370.50,5 M. Sagct. Sik* Ind Rouen, 1909. 473; abst. J. Soc, 
Dyers and Col 1910, 20, .34. Samler. Tex Farb Ztg. 1900, 4, 5; absl. Rep. 
Tech. J. lit. 1900, ,520. 

3 lirste Oesterr Sodafabrik, D. R. P 1158.50, 1899. SiK'iete Fr. 
Kuttner and P Girard. Belg P 2481.54, 1921. C Waile.^I. P. 60P336. 
1901: abst, Mon Sci 1902. (4). 58, 78. • 

4. F. Beltzer, Orig. Comm Eighth Inter Cong Appl, Chem 1912*7.7. 
A. Chesnais, F. P 4tW093, 1912, abst C. A, 1914, 1, 2805; J S. C. I. 1914, II, 
417, Kun.st. 1914, 4, 195, E Thomas, 1). R. P 117401, absl. Wag. Jahr, 
190i, II.514 ^ ^ „ 

5 r.S.P. 1226178. 1917. abst. J.S.C 1. 1917, 30, 707; C. A. 1^7, 33, 

215.5. F. Petit, E P.24376. 19 1 3. abst C.A 1915,8, 1251 .F. P.461900, 1912; 
abst. C. A. 1914, 8, 3:i73, J S. C. I. 1914, 33, IW; Chem. Ztg. 191.3, 17, 1527; 
Kunst. 1914, 4, 172; F P i87<Vl, Add. to F. P 461900, absl J.S\ C. 1.1914, 
33 8.W- Kunst. 1914, 4, 310 Ink- France dc la Viscose, U. S, P. 773412, 1904, 

rl ’ . r. A. f i/Kj-7 w n 'iinun iiim. I « P 


(L Naudinl.abst J S C I 1904, 23, 1087, K P. .340812, P-HVI; al»t J. S. C. 
I im 32, 821. K P .57.30, 19(M; absl J. S. C I. 19^5. 24, 140; D. R. P. 
17.56:16’ abst Wag Jahr P.tOO, 11, .390. Aust. P UK):i7, .Swiss P. :ia322.*' 

().’ L iilicnfeld, I SP 9(H209, 1908; abst. C. A. 1909, 3, 721; J. S. 
C I 1908 27, 1202; E J* 4.597, 1906, ai)st. J. S. C. I. 1907, 28, 146. ll S, P. 
1037158 1912. H P 20928. 1910. K. P. 14142, 191 1 ; abst. J. S. C. I.*1912, 
11,680.’ E. P. 1:178. 19P4?lbst. j S C. 1 1013, 12, 192; C.sA. 4913, 7, 
^st 19i:i 3, K16, F. P 4.TKM0, 1912: alwt.'J, S. C. I. 1912, tt, 584. K. P. 
Sw imi; ;i«.t J. s c I I»I2, a m. « k, i> mnm. .w- wag, 
lahr 1912 II, 505, W A 1(112, 8, :i5,31; Zts ang. Chem. 1912, 28, 2:i«2; 
Kunst 19l’2 t :192; Aust Appl 244. 1910; alwt. C. A. 1912, 8, 1989; Chem. 
7tir Ren 1911 IS, 2.31. D. K P 2.54702, 1910; ab»t. Chem. 2^ntr. 191.3, I, 
.341' D R P Anm. 1. 30i:i8, 1910. abst. Kunst, 1912, 2, 260.* Aust. P. 
49B5I ; abst. Kunst. A. P.llcriu. li. I*, ir.752, 191^ abrt. J. S. CM 1911. N, 


r.' ^ B^lanfet Cici F. P. 473189. 191.1; abst. J. S. C, I. iJiS, «, 813. 
Bordas. Repeft. Phatm. (3). M, J06; abat. C. A. 1912. (, 2^. J. wta- 
dcokerfer. R P. 20119^1911. ,P. Iwange. F. P. 483613. 1912; abst, J. S. C. 
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and finally dried. ^ Superficial xanthation^ may also be resorted 
,to. The waste lyes are purified* and the polysulfide soluti^is 
regenerated.^ ' 

The most important commercial applications of thesJ c?llu- 
loses is in the preparation of artificial filaments, so-call€d “wood- 
silk,” as competitbrs of the ^prammonium cellulose and nitro- 
cellulose processes, and the mechanical inganuity developed in 
this highly specializacf art has been very great. These methods 
are based upon the patents of the Societe Francaise de la Vis- 
cose,® S. Courtauld & Co.,® C. Emst,^ F. vSteimmig,® Vereinigte 

I. 1914, 33, 417; Kunst. 1914, 4%3. A.«^aii Vriesland, K. P. 86, 1913:^ibst. 

J. S. C. 1. 1913, 32, 748; F. P.t4fe684:*abst. Ktmst. 1913, *3, 475; D. R. P. 

254870, 1912; C. A. 1913, 7, 1810 * 

1. C. Waite, U. vS. P. 689387, 1901; abst. Mon. vSci. 1902, (4), 58, 78. 
U. S. P. 816404, 1906; abst. J. vS. C. I. 1906? 25, 426. 

, 2. J. Ashwell, R. P. 19916, 1901, «ibst. J. S. C. 1. 1902, 21, 1393 F. P. 

322657, 1902; abst. Mon. Sci. 1903, (4), 59, 159. H. Aykroyd and P. Krais, 
II. vS. P. 657849, 1900; Belg. P. 146685, 1809; abst. Chem. Ztg. 1900, 24, 
748, 849; F. P. 295359, 1899; abst. Mon. vSci. 1901, (4), 57, 42. Bel^. P. 
146770, 1899. P. Joloit, K. P. 1572, 1915; abst. C. A. 1916, 10, 2044. F. P. 
468380; Fifst Add. Aug. 4, 1913; abst. Kunst. 1914, 4, 311; C. A. 1915, 9, 
2313; J. vS. C. ri914, 33, 058; 1915, 34, 488. F. P. 470141, 1914; abst. Kunst. 
1915, 5,56;J.S. C. I. 191.5, 34, 25. 

3. W. Brachter, F. P. 404730, 1913; abst. J. S. C. I. 1914, 33, 480. 
P. Krais, U. S. P. 1035882, 1912. N. Langlet, F. P. 406744, 1909; La vSoie 
Artificielle 91k:. Anon. France, K. P. 1573, 1912; abst. C. A. 1913, 7. 2472; J. 
S. C.J. 1912, 31, 431; F. P. 449457, 1911; abst. J. vS. C. I. 191^, 32,483. 
D. R: P. Anm. S 35402, 1912; abst. Kunst. 1912, 2, 260. D. R. P. 252179, 
1912; abst. Kunst. 1912, 2, 399; Wag. Jahr. 1912, II, 442; C. A. 1912, 8, 410; 
its. ang. Chem. 1912, 25, 2382. Holl. P. 110, 19^4; abst. C. A. 1914, 8, 2482. 
R. Linkmeyer & M. Poliak, Swiss P. 40014, 1907. R. Rinman, D. R. P, 
231264, 1910; Add. to D. R. P. 222302, 1909; abst. J. S. C. I. 1911, 30, 
485; Zts. ang. Chem. 1911, 24, 478; Chem. Zentr. 1911, I, 700; R. P. 8175, 
\m; abst. J, S. C. I. 1910, 20, 18; F. P. 401856, 1909; abst. J. S. C. I. 1909, 
28, 1163. L. Wallach, R. P. 18312, 1907; abst. J. vSoc. Dyers and Col. 1908. 
24, 141. 

.4. vSoc. Franc, de la Viscose, F. P. 332636, 1903; abst. J. S. C. I. 1904, 
23, 76; F.,P. 33^515, 1903; abst. J. S. C. I. llfiU, 23, 75; see also G. v 
Henckel-flonnersmarck, D. R. P. 152743, R. P. 16004, 1903; Aust. P. 10112, 
L. Wilson, U.vS. P. 1100200; abst. C.fA. 1914, 8,36;i9. 

5. U. S. P. 923777, 1909; abst. J. S. C. 1. 1909^28, 702; F. P. 377424. 
1906; abst. J. vS. C. 1. 1907, 28, 1077; I). R. P. 192406, Aust. P. 34101, R. P. 
17152, 1904; abst. J. S. C. 1. 1905, 24, 798; F. P. 345274, 1904; abst. J. S. C. 1. 
1904, 23,< 1212; D. R. P. 164321. R. P. 19167, 19158, 1908; abst. J. S. C. 1. 
1909, 28, 880; F. P. 406344; D. R. P. 236242; see also J. Clayton and S. 
Courtauld U. S. P. 979434. F. P. 346293. 345320, 1904 ; abst. J. S. C. L. 1954. 
23, 12!2; D. R. P. 163467., F. P, 345373, 1904; abst. Zts. ang. Chem. 1905, 
18, 434, F. P. 361877, 1905; abst. J. S. C. I. 1907, 26, 17; Swiss 3M55. 
F, P. 421900, !910; abst. J. S. Cfl. 1911, 30, 532; Kunst. 1911, 1, 276. Belg. 
P. 178^16, 178733, 17876G. 178775, 178792, 1904. Can. P. 120763, 1909. 

6. E.‘P. 19167, 19158, 1908. E. P. 164363, 1917, Belg. P. 238869, 1911 ; 
abst. Chem. Ztg.; Swiss. P. 5Z506; abst. Kunst. 1913, 3, 170. Aust. Anm. 
A. 4422, 1909. Ital. P. 369/240/120481, 1^1; abst. Chem. Ztg. 1912, 36,^1174. 
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‘ Kunstseide I^abr.,^ A. Pellerin,' J. J. IlartoRs/ aiul 

others.® Various methods for twistinjj,® tension equalization’,* 

- Belg.J^. ^10810, 1908 (Courtaulds. ltd and 1. Wdson) Courtaulds, ltd. 

, and Criggal E. P. Appl 1918: ahst J.S t-l f P-HS. 37. A. 491 

7. U. tt. P. 7928K8, IPOf.; al.sl I S C I 190..! S4, <99 U. S. 1’. 
798027, 1905: abst J. vS C I 1 OO.l 24, 900 V S P S08H8, .SOSIW, lOOf., 

abst. TvS. C I 1900.25,120 80:579:1 I90i. abst J S C I 1907, 25, 100-1 

K765a:i }f907ir), lOOS, a^st J S C I lOlW. 27, 977 C. 'V-oO’./J; i;;'; 1’ 

759.'112. 1004: abst. J S C 1 1901 23, 020. SlOUy.JWK), abst. J. S t . I 

1906, K, 420. ,1, ,|.J J ^ , l!ill.M,i:i2.in>4.M7(Uin:^ 

abst. T s C I. 19i:5. «, 115:5. Kuiist. 191 1. 4, 10. C A PM l8,.13/.l: IJ. S 1 . 
1200774. 1910; abst. C A PMO. 10, .‘510(1 D Kj I* Anin St. 82:50 191 :5; abst. 
Kniist 19i:5. 3, ;500. Hi'lk' 1' 2575^, alM Knust 19 -I 4, ' 

04191* 19i;5. abst.#Kiinst 1911, 4, h.i A-m’ 

Kt-p. 19i;5, 37, M:5;I (Swalo^u P T '’8 ‘f ?’ 

1914; abst KuiiM 1911 4, :{5'» 179 C ,A V' ' 

1914, 33, 088. n R P Anui Stt 182:50. St. 1^8,,, 0. l9l . ^ <uu"‘ ’• 

fohr V •!» 17501 1902 1) R P 155715. al|st Jahr Chem. 1904, 110.5, 
Wae Talir 1904 H:589. Aii''t P 20l(fr. E P 17502. 1902: D, R.P. 18302.5, 
190'’ abbt C. .4, I'.io.H, 2, :U,'i. /.|.i ani; Climi 
'•lolMt, lim.J.ilir Clinn I'lOO (IS, (is.4. W .ik J.ilii. IWIi, II, .IWilMon Sci, 

1909, (41,70, 1()8 1' P d-dl-) i.i/iM I < T c P T inn.t 22 870 

1 IT S P 724020. K P l.*0.{. 1902. abst J. S C I 19(llg,X^. 

1' P .32:5474, 1902. abst J S C I P*P-[..22, 5(tS Mon 

,l,st C \ PM4 8 ,” 219!’, Suiss P. 01190. 191.3; abst A- 1914, 8 , i»H2. 

p 1 ->17,31 V P 110770, P.KXl abst. J. S C. I 1010, 28, 

< '/;i St C \ 1915 S, 1.390. J. S C I 1914, 33, 589; Kmi.t. 
mu^i "*>V. lV 'r P Aiifli P. 2.52.52. 1910. abst. Kunst. 1912, 2, 379. 
-\ust P Anm A 10081, 1910. abst Kunst 1912, 2, 320, Aiist. P. 55749; 
‘il)st. Kunst, 191.3, 3, .5.3 Snm^s P .54010, 1911. 

,3. K. P. 1890.5, 1912 * 

314551 PKM. V Catala, V V 4:50870, ^ 

L' '/inn 2 33 M ♦Rnis Hdg P. 251(219; abst Kunst. 1914,4,^7. 

lY 'Hcnuebuitc’ai.d A,\lo,.su%ikl.. p lK0.m I«H_ 

1<)09 OcKlicT-OcInnihlc (.<?>r von <l<n lto«h, J . > •>'■1™'.. J*'” ,V 

■W?ii E V .■iOnO, l!»(l7,Aust 1- .•!(;i.22 Il4*.-.m«lic Kunst I'ab.) F fi t, h 

chTli/u/-. ilur’s2’“^/tir.cki!v d« 

* 'Kunst "lofl ’/dlir/lb n 

4f)..3— . abst. 1.^“ r,r.4ii iiiii K Siivcrn ond j* Mach. 


I 576 tal r. Chen. l!hW. bWfl. Chen., Zentr. -IIKH,.!. . 42. , i ne . » ».- 
method of ipinning artificial sdk from v.scose, » dcscrit.^1 in Holl, 1 . 33.-12, 

l>) 19 ; *st. C l.im Centr.*19(M, 

.. oui Kl Sr Sw lltW Ansi. I>. 10112. H, P. 3.34.-516; *e alio C. 

"• IMU loin ab‘r j S C. I 11104. a, 784. D. R. P. 153817, 

i'?1™.'2‘rPllTi.S, abst Jakr Chem. IIHM, HOB; Wag, Jahr. 11104. 
ft -I'K^Chcni Centr. IIK*!, II. 'W 0 « >’■ >«*>■ Wag^ahr. 
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and control of solutions^ have been described. Conriderabk at- 
<tfntion has been devoted to endeavors to pifepare stable viscf^se 
in a dry form.^ In addition to the formation of ^i^cial fila- 
ments, other applications of viscose are numerous.* In the 
manufacture of ^Ims, many difficulties, primarily nSechanical, 
lave had to be overcome, especially in the preparation ^of con- 
;inuous photo filips. ^The processes of E. Brandenberger/ and 
n a lesser degree the methods of C. Ernst,* Heyden,* Flusin^ and 


i«07, II, 398; Chem. Zentr. 1907, II. 1815; Chem. Tcch.Ttep. 1907, SO, 604; 
:hem. Ind. 1907, 30, 634; Mon. Sci. 1910, (4), 72, 77. D. R. P. 212964, 
1907; abst. C. A. 1910, 4, 262; 'Chem. Zentr. 1909, II, 948; Chem. Ind. 1909, 
12, 001; Chem. Zts. 1910, 9, Jahr, (fhem. 1909, 391; E; P. 398424; S. P. 
1407, 1909«(G. Luxberg) ; SwissT. 47395. , 

7. Kichner, Chem. Ztg. 1^8, 22, 719. Soc. Erancaise de la Viscose, 
P. 377424, 1906; abst. J. S. C. 1. 1907. 26r,1087; U. S. P. 923777, 1909; Belg. 
P. 201132. 1907; D. R. P. 192406; Aust. P. 34101. v 

1. C. Topham, U. S. P. 702382, 1 1902; abst. J. S. C, I. 1902, 21, 969; 

E. P. 23167, 1900; 6766, 1905; abst. J. S. C. I. 1906, 25, 333; Aust. P. 25175. 

F. P. 309641, 1901; D. R. P. 12.5947, 127046; Swiss P. 24301; Aust. P. ^8. 

G. Lequeux, F. P. 416619. 1910; Swiss P. 57266, 1911. 

2. H. Lyncke, U. S. P. 1074881, 1913; abst. C. A. 1913, 7, 4063, 4068; 
J. e. C. f: \m. 32, 1006; Chem. Ztg. Rep. 1913, 37, 1365; Mon. Sci. 1914, 
39? E. P. 8023. 1908; abst. J. vS. C. 1. 1908, 27, 996; C. A. 1909, 3, 714; F. 
P. .388916, 1908, abst. J. S. C. I. 1908, 27, 966. Mon. vSci. 1909, (4), 73, 
111; C. A. 1909, 2, 2382; D. R. P. 237261, 1907; abst. C. A. 1912, 5, 1626;, 
Zts. ang. Chem. 1911, 24, 1837; Chem. Zentr. 1911, II, 498; Kunst. 1911, 1, 
338. Aust P. Anm. 2900, 1909; abst. Kunst 1912, 2, 319. See.E- Kays^, 
Zts.tFarb. u. Text. Chem. 1902, 1, 575; C. Kurz, Zts. Farb u. Text.jChem. 
1902, 1 , 46. According to R. Linkmeyer (D. R. P. 312392, 1917; abst. 
J. S. C. 1. 1920, SS, 227-A) viscose solutions are treated with substances which 
contain amide or iraide groups or are capable of* forming such groups. Suit- 
able substances are: Urea, derivatives of urea, cyanamide, dicyanodiamidc, 
guanidine and its derivitaves, acid amides, urethane, cyanates, thiourea, 
mustard oils, and condensation products of the above substances with aldoses. 
The viscose solutions are thereby rendered more stable and remain suitable 
for spinning for several weeks, the threads are characterized by good strength^ 
arc sensitive to the action of water when they har^e been precipitated in a 


S.T. 10496S8; abst. Kunst. 1913, Si S76; J. S. C. 1. 1913, 32, 133. 
E. P.4066, 1912; abst. J.S.C. 1.1912,31,1119. E. P. 22022, 1897. E.P. 
20119, 1911; abst. C. A. 1913, 7, 889; Kunst. 1912, 2, 476; J. S. C. 1. 1912, II, 
770; F. P. 434104, 1910; abst. J. S. C. I. 1912, 31, 225; Kunst. 1912, 2,157. 
E. P. 3929, 4064, 4085, 1912. F. P. 436186, 1911. D. R. P. 237152, abst. 
Wa*. Jahr. 1911, II, 506; C. A, 1912, 3, 1990; Zts. ang. Chem. 1911, 24, 1838; 
Kumrt. 1911, 1, 340. D. R. P.267227. 1910; abst, Kunst. 1913, 3, 100 216; 
Chem. Zentr, 1913, 1, 1079. D. R. P. Anm. B. 64778, 1909, B.54749, 1909 
B. 6(^. 1910. Aust. P. 46646, 1910, 68375, 1912, 61002; abst. Kuniit. 1914, 
4, 58. 64564, abst Kun4t. 1914, 4, 238. A. 

4. Aust. P. 5*483; ab8t.«un8t 1913, 3, 37. , s 

5. U. S. P» 883793, 1907. „ „ „ 

6. Hdl. P. 743,' 1913. Chemische Pabrik v. Heyden A. G., D. R. 

Anm. C-19868, 1911, and addn. C.-20822, Bdg. P. 250077, ,1912. . ; 

7. Ann. Chim, PhyS. 1008, (8), I?, 480; abst Chem. Zeatr. 1908,, 1 


1914. 
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the Vereinigte Glanzjjtoff Fab.‘ are representative of Uie develop- 
mefft^n ^is field of viscose technics. In tliosc films designed*' 
especfcdV photography, J. Chorley,* D. l^eid,* and Ijie Societe 
* des Etablisgments Gaumoiit* have devized meritorious methods. 
The ^iscose sheets of C. Steam and F. Woodley,* Borzykowski,* 
and especially of K. Brandenl^ergeP,’ deser\^c mention. The 
product of the latter inventor, under the nan^of “Cellophane,” 
has found wide application as a wapping material for the protcc- 


1. K. P. 454011, 1913: abst. Hcv gen. Mat. Col. 1913. 21. 

• 2. J. Chorlcy. V. S. P <i:i457 1 .ISW , 04 Kfel, 1900; OKO.’W. 1901 . K. P. 
18697*1898; abst. jb S C 1 1899. Itl|. P. 141875, 1899. 

3. D. Reid, U. S P. 1 1101^7, 1914; abst. C. A. 1015, •, 120.* Siy also 

C. A. 1914, 8, 2124. j, 

4. E. P. 3198. 1915; abst. C.iA 1917. U, 2077. 

5. <J. S P. 725010. 190.3, abst. I S. C. 4 1181.3. 22, .509; K. P. 2.529, 
1902; afjst. J. S. C. I. 1003, 22, .509. E P. 1020. 1021, 1022, 1898; Can. P. 


830&9 1^)03 

^ i B. Borzykowski. F. P. 420555. Belg. P. 229404. Span. P. 48H87; 
lUl. P. 112200, Swiss P. 54140, 1911. For other Bonykowaki Patents sec 
Cupro-oxy ammonium cellulose solution, U. S. P. 1100518, Belg- Py 251118, 
P: P 24996 1912; F. P. 4.50193, Ital. P. 129256, Russ. P. .54868, Span.J. 
54237. Dyed cellulose ester, U. S. P. 1(M1587, Bclg. P. 246502. F. P- 444f>8| 
Ital. P, 12.5690, Aust. P. OOOiJO, Hung P. .58767, Russ. P* 26n2, Swiw. 1 

• 60510 D. R. P. 262253 Spinning Machine Belg. P. 229407, P. P. 420682; 
Ital P. 112451; Hung. P. .52.393, Russ P 22940. Swiss. P. .5374% Span. P. 
489il D. U. P. 248.349. Viscose, V. S. P. 1143569. Belg. P. 2,57325; K. P. 
12090’ 1913; F. P. 4.59125; Ital P. 13.3989; Hung. P. 11519. 1913; Swl4 P. 
64900* Articles from Viscose U. S. P. 1260508, K. I*. 4001, 1913. Artificial 
Ks uTp 1010222. Bek. P. 232255. E P. 30398. 1910, F. P. 424428. 
Ital p’ 115139- Swiss P. .50 W7. Span. P. 49719. Dull Cellulose products, 
D R P 262253. .Substitute for glass, Belg. P. 229404, F. P 420.556, lUl. 
p’ 112260 Hung. P. 55647, Swiss P. 54146, Span. P. 48887. Apparatus for 
oroductioB of fihns, U. S. P. 1090679, F. P. 454692. 1). R . P. 281424. 

’’ 7 U & R ^1388; abst. (C. A. 1911. $, 1188) J. S. C. 1. 1011. M. iJfl- 

K P 15190. 1909; abst. J. S. C. I 1910, 2#, 147. U. S. P. 984880, al>*t. C. A. 
1911 i; 15W- J. vS. C. I mi. M, 385; E. P. 13328. 1909; abst. C. A. 1916, 1, 
3037* J. S. C. I. 1909, 21, 122% F. P. 413900, 1909; abst. J. S. C. I. tPIO, 
1135- D R. P. 2,30558, lOOC^ abst. C. A. 1911, 2000; J. S. L. IT 1911, 

386- Zts ang Chem, 1911, 475; Chen|. Zentr. 1911, I. 444; Wag, Jahr. 

■?mi, a m ■ IJ .s. p.99i26Ubst. J. 8. c. I. m\n, bt?; k. p. isiw im 
T S C I 1910 29. 147;*l^ S. P. 10026.34, abst. J. S. C. I. 1911, 19» 1156, 

• E. P 15^1 1900; abst. J. S. C. I. 1910. 4$, f . U^S. P. 

ah*t T S C 1. 1918 17. A. 402; F. P. 458038, 1913; abst. J. S. C. I. 1J13, 12, 
lOOS-ik P 13072 1914; abst. J. S. C. 1. 1915,34,606. P. P. 414518. 1900; 
l?J^'470i»Tlill4 b. R. P. 2492.W. 191l;7l»t. Kuml. 19li i 334; 
C A. i#12 1 3518; F, P. 438775. Swiss P.»58729, 58730, 

7ta 1911 i06- Und ks Nouv RemeSw' 1912, No. 16. Cosmos lOlSTili 
705 If. Y. Times, March 1 1 , 1915, Kunst. 1914, 4» 40,^uelk^ Chem. Ztg. 
37 404* abst. J. Ind, Eng- Chem. 1913, 9, 615. For (hiU oil CeUoph^^ 
Apoth/Ztg. 1911. 211; Nouv. R^edcs, 1912, No- 16. J. Oalophi ^ 
mm abate. A. 19l9,ll,2490)hasdeKnibedthefoiTi»tionpfgmp^ 

cSioph««. fe c^ (M. p. mm. ms) tm <u- 

scrib^fi procem of color |Mngra(phy, using Cellophane. 
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tion of packages, and in the hydrated statf for the capping of 
iwttles, advantage being taken of the high contractility of the 
viscose wl^en moist. ^ Flexoloid, Biophane, Dramantine, Brillian- 
tine and Visca are. commercial names for similar pro4pcts. 

In the formation of viscoid masses, the methods of C. Beadle,' 
C, Cross and Viscose Development Co.,^ G. IJuebner,** M. Olivier,^ 
and L. Lefevre,®* together with the “Cellulith'' of S. Ferenczi,® 
are typical. For hollow articles, the processes of E. Thomas,^ 
A. Plisson,® Courtaulds, Ud., and b. Wilson,® R. Wagner and C. 
*v. Radinger,'® and E. Thot^as and Bonavita" are illustrative. G. 
Steams'* and Boullier'* ki^re pi?)posed to utilize- viscose for in- 
candescent electric lamp fjaments. ^Yhe proposal of B. Lacli'® 

I, J. Frank. Inst. 1894, 138, 100; abst. Chem. Trade J. 1894, 128; 
Tech. Rep. 1894, 38; Jahr. Chem. 1804. 1134^:V J. Frank. Inst. 1897, 143, 1; 
abst. C. N. 1897, 75, 74, 86; Chem. Centr. 1897, I, .572, Jahr. Chem. 1897, 
1506. See also Portolac Holzmassc, F. P. 444184, 1912; Bclg. P. 246181, 
1012; Aust. P. 64798; abst. Kunst. 1914, 4, 2.57; Swiss P. 64940, 1013; Holl. P. 
782. 1916; abst. C. A. 1917. U, 539. 

c 2. \ P. 110386, 1917; abst. J. S. C. I. 1918, 37, A-461. C. A. 1919, 12, 
7^. 

3. D. R. P. 82112; abst. Wag. Jahr. 189.5, 288. 

4. U. S. P. 826351, 1906; abst. J. vS. C. T 1906, 25, 821. Can. P. 
09505, 19Q6; Erste Oesterr. Soda Fabrik, Aust. P. 968, 1899. 

5. Rev. Gen. Mat. Colorantcs, 1898 (Feb.); Monat. fur IV t. Ind. (i8), 
IS, <159: abst. J. S. C. 1. 1898, 17, .573. 

6. Zts. ang. Chem, 1899, 51; abst Chem. Centr. 1899, I, 673. P. 
Dcfaucambcrge, U. S. P. VM36.58, 1909. Sec also M Oliver, U. S. P. 826351, 
1906. Sec M. Oliver and IC Thomas, "La Visehse," Paris 1900; J. Bonavita, 
U Nature. 1900, 250. 

7. K. P. 11663. 1900; abst. J. S. C. I. 1901, 20, 741 ; 1 1664, 1900; abst 
J. S C, I. 1901. 20, 741; F. P 302008, 1900; abst. Mon. Sci. 1901. (4). 57, 141. 

P. 125416; abst. Wag. Jahr. 1902, II. ,596. Aust P. 4767, 1900, 5711, 

1901, Chem. Ztg. 1900, 24, 086. See also Thomas and Provost, D. R. P. 
129883. 1900. 

^ 8 „E P 23589 1911 ^ 

9. ‘^"tf’ s!*P. 117.k57. IQIO; abst. C. A. 19l5, 10, 1434; E. P. 17496, 1914 
abst J.S.C.1. 1915.34,901. 

10. E. P. 9240. 1909, 

II. K. P. 11063, U664, 1900. Sec also Thomas and Provost, D. R. P. 
129883, 1900. 

12. U. S. P. 622087, 1899; E. P. 1020, 1021, 1898; abst J. S. C. 1. 1899, 
11, 25. ^wiss P, 19135, D. R. P. 108511. Bclg. P. 169443, 1903, 

13. C. Boehm, Die Fab. der Gluhkorpcr fiir Gasgliihlicht. 1910,72. H. 
Brest'^r (U. S. P. 1023295. 19l2;abst. J. S. C. 1. 1912, 31,482) prepares incandes- 
cent ^laments, th<L finely divided metal, .such as tungsten, bein^ held in a 
binder of anmonium viscose'.' Boullier, F. P. 319217, 1902; abst J.*®. C. I. 

1902, ' 21, 1448. E. Knoedler (Met Chem. Eng. 1916, IS, 635; abst J.S.C. I. 
1917, SO, 26), and F. Planchon (E. P, 4956, 1908) employ viscose for the same 
purpose. 

14. E. P, 6031, 1912; li324, 1912rabst. J. S. C. I, 1912, 31, 1079. See 

also W. ITiompson, E. P. 5061. 1898. ^ 
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for the manufacture of artificial wood from viscose, lias not as ytt 
been commerciali2(|jd. Under the names of “Decapant** and 
‘ ftfsol,^ viscose has lieetijedvocated os an efficient evaporativ(j^ 
inhii^iting solvent paint remover. ^ , 

An it|portant field for viscose has develojied in the dressing 
an(^ finishing of fabrics, and in rendering pe«niuient cmlKissed 
effects ^n woven gcxuls. aMuny valtiablc and novel applications 
for viscose in this field have been disclosi*d in the ideas of U. 
lyilicnfcld,’ \'creinigte Kiinstseidefiffiriken,’ A. Fielding,* 

J. Sackville,^ C. Tredup,* K. Haller,® S<x'. hVanc de la Viscose,^ 

• 1 u.s 1’ iiKVMihsL j.s c ♦ i\m, 25, a 72 : v. i». 4i7:iu2, 

191()fabst. J..S C I 1011.30,ao,R^'.0<i-lpj9(r2;iihst J. vS C 1, 19(1.% 22, 
(194. vS. I'. S.T47;('% 1909. J. S C 1* 190(1. 2S, 114.% 1> V. 144R3, 
1903; abst J. S. C I I90:i, 22,*:i4r». D. K. V. 1S2773. HHW; ahst, J vS. C. 1. 
)0a3, 22, 094. V. .S I>. WOIOO.JOIO, absf J. S. C. 1. 1910. 2», 812, li. P. 
2998, 1907; abst. 1 S C. 1 19(li. 27, 279 S P. l(m2K2. 1912; ubst, 

J. S. C I. 1912, 31 , 873 ; C A 1912, .'l.U’b P P 430087,1911; abst J. S. , 

C. I 1912, 31 , 38.3, K P 2524% 19)1; alM J S C. I. 1912. U, 81.3; C. A. 
1913,7, 1010, U. P.7317, 1914; Addii to K. 1> 2.W). 1911 ; abst. C. A. 1915, 

$, 275.3 }<:. P. .3214, 100.3; abst J S C. I ItKKl. 2S, 203 U P. 8708, 1908; 

15.300, 1009. abst. J S C. I. 1910. 2$, 100,') K. P 1.378, 1912. iibM.C A. 1913, 
7,2307. Scf also H P. 4713, 1 89(5 Jswiss 1* 00.312, abst. Kuwt lilb, L^K2. 
Aust. P. 848. 1909, abst Mon Sta 191% 7$, 90; Aust .5117*1911. H#P. 
143,39. 1011, abst C A 191.5, 9, .3.359. 1'. P 4.39040, 1912; abst. J. S. C. I. 

' .1912, 31, .5.84; D. R P Aiiin 1. .30-120, 1910 D. R P. 2.5.5;i()2, 1911; abst. 
Cheni. Zentr. 1913. I, .341, D. R P. 2574.59, 1912; abst, Chcm. Zcjitr, 1913, T, 
1244 AusL Anin A 8S(K(. 1910; abst. Kunst. 1912,2,340. • 

2. K. P 17501, 1902; abst J S C 1 191W, 22, 817; K. P.. 3251475,2902: 
abst. J. S. C. I. 190;i, 22, .508 I) R I*. 15574.5. 1902, abst. Chem. ^-ntr. 
1904, II. 1078; Aus(. P. 20107. I). R. P. 12.5.3(Kb 1294:i0, 19(K). Hdg. P. 
104907, 164908, 1902. iklf P. 207481, 1908 , 2.52405; abst. Kunst. 1913, !,• 
.357. Swiss P. .5888.3, 1911, .59380, 1912. Set* Silkin Kuiislwirle Industrie 
Cles, Hung. Anm. S-045I, Ausl P, Anin 7840, 1912 

3. U. S. P, 708701. 1902; abst. J. S. C. I 1902, 21, 12.30; F. P. .320748, 

1902; abst. J. S. C. I. 190.3. 22, 25. Str also T. S. P. 520770, 1894; W. P. 
8700, 1892; abst. J. S C I 189,3, 12, 517. M P. 9849. 19(J.3; abst J. Soc. 
Dyers and Col. 1904, 28^ 123 J. Dsl . 1). R. P. 211207, 1907, aUt. C. A. 
1909, 2, 2038; 2117.3,5, 1908a Addn. to I). R. P. 211207. 1907; abst, U A. 
1909, 2, 2(v38: Zts ang. CUcHi 1909, 22, 1.5,59, Chera, ZentrT 403; 

Chem. Tech. Rep 190<J, 33, 4(>1, Wag. Jahr. l!»09. U, 2.58. 

4. V. S P. 10879.38, 1914. abst. J S. C. I. 1914. 33, .3.50; C. A. 1914, 1, 
1512; E. P. 15080, 1912.%bst.J S C. I 1913, 32, 284; J. Soc Dyers and Col. 
1913, 29, 175 K. P. 4.54820. 1913, abst. J. S. C. I. 191% 3% 800; C. A. 1914, 
t, 1017; Farb. Ztg. 1914, 0.3, ()9. Heilmanii & Co.. A Upp and M. Hattegay, 
BulLSw. Ind. Mulhouse, tl, 1.37, abst C. A 1911, S, .3913, (S<* aliio t. 
LUicnfeld, C. A. 1911, S, 2737,; N. Katz, U.S. P. 1251237, lOH.'aliat.J, S. 

C. 1. PUS, 37, 146-A. A. Kilner, E. P. I5701* 1914; abst. J. S. C. 1. 1915, 34, 
830. (See Also E. P. 1725.3, 19(X). 9849, 1903; 223^1, 1910; 21426, 19lfTo798. 
1912;%bst J. S. C 1. 1901, 21, f>97, 1904, 23, •439; WiafjEl, ]Q^, 1027.) J. 
Sackville. E. P. 18022, 1902; 1K;7.3, 1911, abst J. ± C.«!. 1903, Xt 1056; 
1912, 31, 532. U. S. P. 724610, 1903. 

5. U. S. R 9f8397, 1909. 

6. Zts. Farbcn. Text. lud. 14»04. 81; afet. Wag. Jahr. 1904, 11. 471; 
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L. Lefevre/ and others.* M. Puaux* has proposed to pidxrt 
and fix reserve colors on aniline black by m^ans of viscose> whik 
fj, Nakamura has proposed a substitute for hemp oft thc Tsame 
material.* • As a sizing for paper and general adhesive, the ^idlu- 
lose xanthates ha\e found many uses as described in ^he patents 
of L. Lilienfeld,®«C.* Beadle,® A. Little,^ A. Fielding,® A. KiJncr,* 

Chcm. Ceritr. 1904, 1, 1040. * . . 

7. U. S. P. 9111812, 1909; abst. J. S. C. 1. 1909. 28, 301; F. P. 385608. 
1903; abst. J. S. C. 1. ^904,^,261. 

1. Rev. Gen. Mat Col. 1898. Feb.; abst. Monatsh. (8), 11, 160; abit. 

J. S. C. 1. 1898, 17, 573. 

2. B. Borzykowski.F. 1 463400. 1913; abst. C. A. 1914,8,3373. A. 
Binz, Zts. ang. Chem. 1898, 11,^95. A. ^trock. Rev. Gen. Mat. 1898, 2, 346; 
abst. J, S. C. 1. 1899, 18, 37. PAmetbeffs. 1897, 8, 876; Ztf, ang. Chemi 1898, 
U, 981. €C. Brandenberger, U.\ P. 100263fc 1911; abst. J. S. C.1. 1911,80, 
1156;E. P. 16281. 1909; abst J. S. C. 1. 191(5: 29, 83. D. R. P. 231266, 1908; 
abst. C. A. 1912, 6, 1853. Saget VIndustrpTex. 1909, 234; abst. J. Soc. Dyeis 
Col. 1909, 2S, 246. G. Winterfjottom and J. Egerton, E. P. 12687, 1999. See 
alsoF.SmithandC.MacIntosh&Co.,E.P.26695, 1896. Farb. Ztg. 1905, 84, 
404; abst. Zts. ang. Chem. 1905, 18, 1990. For Viscose filament forming heads 
refer to M. Waddell, U. S. P. 923009, 1906; E. P. 7690, 1908. SocFrancc de U 
Viscose, F. P. 346343, 1904; abst. J. S. C. 1. 1904, 28, 1212; D. R. P. 160244, 
Zts. ang. Chem. 1906, 434; J, S. C. 1. 1904, 28, 1212. Erast, U. S. P. 868648. 

J. 4ubreflat,#. P. 328179, 1902; abst. Zeit. Farb. Text. Ind. 1904, 8 , 113. 
Fdt critical review of this process see Zeit. Farb. Text Ind. 1904, 8 , 134. 

C. Weber, Gum. Ztg. 1899, 14, 49; Zts. ang. Chem. 1899, 12, 5; J. Wolff, 
Rev. d. Chlm. Ind. 1896, p. 261; Gum. Ztg. 1897, 12, 164; 1903, 28, 283-, ^ 
Text. Mfr J903, 29, 283; Leip. Fftrb. Ztg. 1905, 54, 402. A. Fielding, U. S. 

P. 708761, 1902; E. P. 20396, 1901; E. P. 9849, 1903; See 0. Witt and A.: 
Bunirock, Dingl. Poly. 1895, 29S, 233; Osterr, Wollen u. Leinen Ind. 1899, p. 
11. t. Geveart-Naert, E. P. 17253. 1900; 8381, 1907. D. R. P. 1274^; 

,1900. U. S. P. 719787, 1903. Belg. P. 149071, 150906, 1900. Can. P. 
77698. In this connection see E. Noelting, Chem. Ztg. 1902, 28, 208, C. 
Kurz, Zeit. Farb. Text. Chem. 1902, 1, 46, E. Kayser, Ibid. 1902, 1, 676. 
For Viscose as a mordant, see Fielding, E. P. 20398, 1901, L. tilienfeld, E. P^ 
16306, 1909; U. S. P. 960100, 1910. Oldroyd and Blakeley, First Addition 
dattd April 24, 1907, to F. P. 333836, 1903; J. S. C. I. 1904, 28, 17; U. S. P, 
724616, 1903, E. P. 19912, 1901. The process of H. Akroyd and P. Krais, 
(Belg. P. 146686, 1899; U. S. P. 667849, 1900; Ohem. Ztg. 1900, 24, 748, 
849) is vgrv similar. P 

3. * M.*Fuaux, sealed letter No. 1094, Mix, 8, 1899; BuU. Soc. Ind. 
Mulhouse, 80, 281 and report by f. Noelting, Ibid. 283; abst. C. A. 19U, 8, 
7874 

4. G. Nakamura, Jap. P. 31991, 1918; abst. C. A. 1918, 12, 2268. 

5. E. P. 26928, 1910; 7317, 14339, 1914. F. P. 439040, 1012; abst, 

J. S. C. 1. 1912, II, 584; E. P. 1378. 1912; abst. J. S. C. 1. 1913, 192. D, 
k. P. 291643, 1910; abst C. A. 1911, 8 , 2737; 1912, 8, 685; Zts. ang. Chem. 
1911, 24, 676; Chem. Zentr. 1911, 1, 766; Wag. Jahr. 1911, II. 4677 1). R. P. 
264762, abst Wag. Jahr. 1912r II, 604; C. A. 1913, 7, 1110. D. R. P.266302. 
191l]lbst. C. A. 1913, r 1619; Wag. Jahr. 1912, II, 604. D. H P. 257460, 
1912; abst. a A. I#i3, 7, 2480. 0. R. P. Anm. L. 33278, 1911; abit iimat. 
1912, i 379. E.»l4lMeld and Tedesko, E. P. 6214, 1906; abst. J. 1 (J, I. 
1906,^263. 

6. U. 8. P. 669704, 1896, Chem. N^, 1906, 127; ahrt 1. Soc. 

and Col.1906, 22, 881; Chem.^entr. 190€, II, 1886; C. A, lOW, 368; Ro- 
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and otheA.' Phon(jgrapli plates,* artificial feathers,* spongCi* 
cork,^ and especi^ally artificial leather have bt*eii described in 
IHiich jvisctise was a predominant constituent. The visqffee 
le^lLJ^r substitutes as develo|H‘d by L. Lilieufcld,* atjd L. Gev'cart* 
Naert* illustrative. , 

* Many attempts have l>cen made to*pfixluce \iscosc plas^ 
tics hy the addition of thennopfistic agents priHitfcing results 
analogous to the thernioplasticity impa^tW to Die cellule^ 
nitrates by incjins of camphor, but as\et without entirely satis* 


print Chem. linif. IflOO. S, H . S«.' Cliein Niwj, IH97 74 • ^ ' 

• X3S, 100, 1897, 143, 1 ; C Uvy. Au^winoh^'iota Clnimcu 

HAer, DinKl »oly. l.S94.2i4,2l0rSce Pftpier (Ag IH9<,22, 

• ^ p. 09197)1, OiHOW. I902,#ib.s(. J. S C. I. 1902, 21 , 302. J. 

Kraiynst 1894,1^1.1^ 

lOOs'abrt C A j ’ 

mi^.aosi. c A. I. U4 *, ^ 

1900 ,^ 26 , 322. V. Possuniur. \v, I’apierfabr. 1908, 604,^1221; K. Arledter, 

Papier Zts , A. I(>I.A,*,33.W;I!. 

also li. P. 172.VI, It)(l0,(ltt4!i.'lt«i:t,22;ill. lUlO 21426. y 

1 1 /. Kihrocol F P 34988 ,'). 1904, abst. J. S C. I. 1900,24, 85ft. M- 

. Bonnet. F P W.2H5. 1966; al«l J «■ »- »«. ^“gter- 

f“'' 477749 , ,«H;al,5t. C A. 1916 », IMB J.^an- 
ai^S. rrrbrg !’• («)442^19<») prepaKS a felt like subrtance 

r R^TttSfpJ™. 

358 . G. I^mn and f; abst Kunst 1914, 4, 19ft. Aiwt. P. 

‘®*'/’B^onowiy,ll.S. P.925164, 1909. 

6 U. S. P. 1217123, 1917. , ^ 4^^ t .M ans G P I72fi3. 

J-JhVflm s^Ci. 1908, 

'C ^ D « P- Anm.^i^, 1900; a^ J. S«. 
2Zf a/jAfl 17*299' Ot"»t€rr WoUeii and I^cinen Ind. • SrtiliO 0. 

Dyers and Col. Im W> 

WUiterbottom Ittd J. Egerton, h. ^ 12087, ljf09. 
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factory results. The products as devized by 0.* Eberhard,^ 
Chem. Fabrik. Heidenau,^ G. Bonwit,^ H. Liefer, ^ V. Ottorepetk,® 
\ Morison,* J. Taylor,’ E. Harrison,® F. Meyer,® and^othw^?^*^ 

1. E. P* 2149. 1912T 3042, 1912; abst. J. S. C. I. 1912, 31, 638; C. A. 

1913, 7, 2487; Kunst. 1912. 2, 356; F. P. 439332. 1912; abst. J. SoC. 1. 1912, 
31 680. D. R. P. 256753. 1911; abst. Kunst. 1913, 3, 79, 137; C. A. 1913. 
7, 2472. D,R. P. Anm. E- 16653, 1911 ; abst. Kunst. 1914, 4, 299. • 

2. E.*P. 3042. 1912; abst. TS. C. I. 1912, 31, 636; F. P. 4393^, 1912, 
abst. J. S. C. 1. 1912, 31, 680; Kunst. 1912, 2, 316. Atist. P. Anm. 406, 1912. 
R. de, Chazelles, D. R.4\ 178644; abst. Wag. Jahr. 1907, II, 564; Zts. ang. 
Chem. 1907, 20, 401; Chem. Centr. 1907, 1, 916. Chem. Fabr. von Heyden. 
D. R. P. Anm. C 22132, 1912, abst. Kunst. 1912, *2, 420. Belg. P. 
247652, 1912; 250077; abst. Kunst. 1913, 3, 235. Belg. P. 251405; abst. Kunst. 
1913, 3, 235. Swiss P. 00741 , 61^81, 1912 dSce also U. S. P. 890715, E. P. 2529, 

*912; abst. Chem„Ztg. Rep. 1913, 

abst*^J. S. C. I. 1913, 32, 227; C« A.- 
17.1^,881; J. S. CM. 1917,3®, 334. 

5. E. P. 23196, 1913. • 

0. E. P. 22371, 1007, aUst. J. vS. C. 1. 1908, 27, 1110. 

7. U. S. P. 1172073, 1910; abst. J. vS. C. 1. 1916, 35, 429; C. A. 1916^10, 
1104.’ See also E. P. 2167, 1916; abst. J. vS. C. 1. 1916, 35, 429. 

8. E. P. 13091, 1912; abst J. S. C. 1. 1913, 32, 748; C. A. 1913, 7, 4050. 

•9. P.^93903, 1908; abst. J, S. C. 1. 1909, 28, 257; C. A. 1907, 1, 118. 

See^lso J. C. S. 1907, 89; 1908, 89. J. S. C. I. 1901, 20, 741. 

10. The Commercial Products Co., Ltd. Swiss P. 50079, 1909. Her- 
zinger, Muster Ztg. 1905, 54, 164; abst. Text. Col. 1905, 27, 34. Chem. 
Fabr. von Heyden, D. R. P. 296405, 1916; abst. J. S. C. I 1917, 36, 593. L. 
Usage. F. f. 382309, 1006; abst. J. S. C. I. 1908, 27, 235; F. P. 190L 

abst. 4. S. C. I. 1908, 27, 634. L. Lilicnfcid, Aust. P. 47239, see also Aust. r. 
47237, 47238. E. P. 26928, 1910; abst. J. S. C. I. 1912, 31, 122. C. Shrager 
And R. Lance. E. P. 8283, 1913, abst. J S. C. I. 1913, 32, 785; F. P. 453662, 
T912; abst. J. S. C. I. 1913, 32, 785; F. P. 47l47lf 1913; abst. J. S. C. I. 1915, 
34, 418. vSoc. France de la Viscose, 1). R. P. 188823, 1906; abst. Wag. Jahr, 
1907, II, 563, C. A. 1908, 2, 734; Zts. ang. Chem. 1908, 21, 211 ; Chem. Zciitr 
1907, II, 1821; Jahr. Chem. 1905-08, 987, Chem. Tech. Rep. 1907, 31, 504 
CheA. Ind. 1907, 30, 535; Moii Sci. 1910, (4), 72, 77. D. R. P. 188910; abst 
Zts. ang. Chem. 1908, 21 971. W. Glover and L. Wilson (U. S. P. 1279328 
1279329, 1918) treat alkali cellulose with oxidizing agents as sodium per- 
oxidf in the formation of viscose plastics. H.^raudage, R. Famworth and 
A. Fieldhig*(15: P. 8795, 1903) make rollers for Alendering machines of vis- 
cose. The dentifrice of L. Slaight ^U. S. P. 1275779, 1918; Can. P. 190220. 
1920; abst. J.S. C, I. 1918, 37, 651-A) with a basis of finely divided, non- 
structural cellulose hydrate, is prepared by changing^iscose into a gelatinous 
mass with sodium bisulfate. J. Young U. S. P. 1327933, 1920; abst. J. S. C. 
1. 1920, 39, 227-A) mixes viscose with a soapy material, as an adhesive coating. 
The adhesive of G. Hildenbrandt (D. R. P. 311557, 1916; abst. J. S. p. I. 
1919, 38 , 5iS4-A) comprises sodium cellulosexanthate, starch and sulfite cellmose. 
The plwtographic printing paper and transfer process of Keroty pe, Ltd.^hnd T . 
Middleton ( E. P. 29616, E)12; 22091, 1916; 126149; abst. 1914, 33x^21; 1916, 
35,1038; 1919, 38, ^4UA) employs viscose. The binder of ‘‘portolac” 
Holima^ke-Ges. (Aus. JJ. 60136) consists of viscose. The gas bags for 
hydrogen of C. Dreyfus (B. P. 126347, 1916; abst. J.,S. C. I. 1919, 38, 
496-A) are sheets pf non-fibrous cellulose as tho^ prepared from viscose. In 
this connection compare, Sage% EMndustrie textile, 1909, 234; abst. J. Dyers 


1902. D. U. P. 187947) Swiss B|,62314^' 
37, No. 140^ 1442. • f 

3. Zts. ang. Chem. 1913, 26, 89; 
1913, 7, 1960; Mon. vSei. 1915, 89.* 

4. U.S. IM2l3115,abs1>C.A.19] 
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a^typical of eiukavors in this field. L. Collardon' has de* 
scnDcd^ composite rubber product for elxmite composctl ^ 
vis^bi^ and rubl)er. Other attempts to f)rodiu'c viscose -niblx'r 
plastics ife found in the patented pnK'esscs pf C. Welx.*r and A. 
Cairns/ H. Dojpiy and V. Henri,' O. Wlft^t^er and li. and B. 
LtK‘wrtithal/ F. J^nith,'^ C. Posset and especiallv tliose of P. 
Defaucamberge." For insulatini^, combiifa4i«ftis i»f viscose^ with 
bituminous mayor, lead oxides,'* ^lytv^l,’** starch,** linseed oil,’^ 


and shredded W(kxI'' have Ix'cn patented. Many attempts havo^ 

*CoL I9(W, 25 , 1. \ osst‘t%I'lu'in ISlMh 20 , HH,'), Cities- Seta 

.trtificidli*, Ital 1. IVirKrim.lltl P ia22lU, i:i2220. 11)12 J. 
»Ci 4 jtM>})cr and O (ieincr, I' 1% OUKm, lin2 J (impixT untt 0 GciKer, 

I' r PilOlM, 11)11, A I‘i(ldinu#liMs vi'W'os** on textilfs (P S. P 

7087dL K P :)2(n7K Ht()2.ul>l J S C I 11)02.21, 12:U>; Him, 22,25). 
H. Hind fjai. P 21 )HIK, :a)20. C •a 1020. M. 241S) prepares 
vis(oiclal paper by (li|?eslhiK papei m a mixture of viscHise 10 itlyeerol 0,3,* 
potassium oleale 0 2 and water UK) parts W, Honner (U S. I* 1180002. 
lOtn) lieats lomtly <»leic aci<l ami cellulose, first with swliimi hydroxide, then 
with carbon disulfide C. vStulemevoi, I) U P Aym. 32808. 32800, 
1020; Choru 7Ak 1020, 44 , .307 C Meyer and HiTk, I), k. J*. Anm. 
M/MS.Chem Zentr H)1<T,90, n,7l) ^ \ 

1 r S P. 10')H882; abst C A 1014,1,2810. 1128851, abst C. A. 
lOl.i. 9, 11.3.7 Iv P. 1.70)!, 1012, abst C A 101.3. 7 , 2180, Kunst. 
1013. 3,20.7, J.S.C T 101.3,32, 408 H P 1.700. 1012. abst J S. C 1,1013, 
32 , 108. C. A 1013 , 7 , 2480. Kunst 1013, 3 , 207, P P. l.TlillO#. 1013; abst. 

^ S C.1 1013, 32 , 70(1. abst C A 101.3, 7 , 40.S7, Swed P 40013. 1016, 
.ibst C A 1010,10,2418 Hdx P 2.72007, ;ibst. Kunst. lOl.'l, I, 270f Swiss 
P 0.3.787, 03821. 1013. abst C A lOI I, S, 2270, Kunst 1014,4,102 The 

protcid vis<.’f»se cojubuiatic^i «»f H Chavassieti (Iv P 201.77, 1008, 18.3Ii| 

1010 Can P 117001, lOOO) is siimUr 

2 K. P .70, 1001 .1) R P 1.3871 1, 1001 . abst. Chein Celitr. 1003, 1, 373. 

3 p; P 20032 1010, R P 120.321,. d)st Kunst. 101 1, 1, 150. 

4 V P 4.72-182, 1012. abst J S C I 101,3. 32 , 700, Kunst. 101.3, j, 205 


7. K. P. 20()07. 

0, I). U P. 202.7^’, P)12. abst J S C I 1013, 32 , 824 ; Kunst. 1013, 
3,474;C.A 1013, 7 , 30m. ^I) H P Aiim P 28130. 1012; alwt. Kunst 1013. 
3. .318’ tl • •• *• 

7 r S P 01.308.7, 1000, abst J. S C 1. 10f)8, 27, 100: P) P. 7302, 
1009 abst J. S C I. 1000. 21 , 841. C»A. 1010, 4 , 108; F. P. 308628. 1008; 
abst. T. SCI. toot), 38, 844; D K P 22870.7, 1010; abst. Kunst, 1011, 1, 
.70' C A 1011,5, 2177; Zls aiiR Cliem 1010,23, 2446; Chein, Zentr. 1910,11, 
1844. D. K. P. Anm. S. 2H042, 1000. Bdg. P. 214842, lOOO. Aust. P. 
4.3,334, 1010 Aust Aiim 2.344, 1000 Swiss P 47207, UHK).. Ital. P. 
30i*. 200, 1021.33, 1010 Sec .ilvi Hofmann’s I'ralct. Handimeh tier Papijrr 
Kabrltation, (44 j, 170.3; abst J S C. I. 1807,M, .7,)2. 

8. C. Beadle, Iv P 22022. 1897, abst. J. S .dC. 1. 1898. 17, 930^ 


8. C. Beadle, Iv P 22022, 189/ , abst. J . 8 i. i wm. 

*9. *6. Hubner. 1). k. P 82111, 82112*1894, Ikr, 1895,939. 


10. B. Sauton. K. P. 385010, 1907, ^ ^ 

11. A. Wdxr, I). R. P. 228888; alwt. C, A. lOft, 8 , 103; Zts. an^. Chem. 

1911, 24 , 192, Wa| Jahr. 1(8)9, II, 5.74; Kunst.'lOl 1, 1, .77. • 

12. J. Brlli(knlx?rgcr, F. P. ^3,3999. 1010. 

h. S. Cabot. U,^. P. 99lf/l, 1911; ft- P. 30548, 1909; abst. Kunst. 
3,411. 
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been made to combine the proteids, as plasticizing agentsjp 
combination with viscose, glue,^ casein,* fibrin,* and otl^r alBS- 
minoids* having been described. Other technical applicatlicml of 
viscose is as paint material,* fibrous caps for bottles,* and casing 
for sausages.^ * • ' • 

In the coating of thread with viscose uj the formaHon of 
“artificial horse hair,” ‘and known commercially as “VisceHine 
yam,” thread is coated ^ith viscose solution apd the xanthate 
^hen “reverted.” The processes of J. Christophe,* h. Chorier,* 
C. Waited® and the Societe^rancajje de la Viscose are for this^ 

1. L.^oUardon, U. vS. P.^ofesiorabst. P. P. 372584/1906; abst. J. S. 

C. I. 1007, 26 , 539. ^ « 

2. Societe Le Fibrocol. F. P. 349885J904; abst. J. S. C. I. 1905, 24, 

886. f ^ ♦ 

3. U. S, P. 050435; 1$. P. 26165, W98; (abst. J. S. C. 1. 1909, 28, 1152). 
•K. P. 18315, 1910; Addn. to E. P. 26155, 1908. F. P. 395402, 1907; abst. 

Chem. ZtK. Rep. 1909, SS, 195; F. P. 1 1354, Addn. to F. P. 395402. D. R.^P. 
238348, 1908; abst. C. A. 1912,6, l672;Zts.ang Chem. 191 1 , 24 , 2229; Chfem. 
Centr. 1911, II, 1285; Wag. Jahr. 1911, II. 423; Kunst. 1911, 1 , 22. 
436, ^6. i). l^P. Anm. C. 17392, 1908. Swis.s P. 47266, 1908; 46446, 1909. 
•4. L. Coffardon, D. R. P. 174877, 1904; abst. C. A. 1907, 1 , 1198; 

D. R. P. 186388, 19a3; 225134, Addn. to D. R. P. 186388, 1903; abst. Kunst. 

1911,1,17. F. P.359073; abst. C. A. 1907,1, 1647. U. S. P. 830493. 1906; 
1128851, 1915; E. P. 1598, 1912; J. S. C. I. 1913, 32 , 498; 1915, 34, 849 . E. 
P. 22525, 1986; J. vS. C. 1. 1906, 25 , 327. , ^ 

^ K. Thomas, J. Bonavita and M. Olivier, U. S. P. 646044, 1900; E. P. 
9577,1899: Dan. P. 3258, 1900; D. R. P. 117461, 118554, 126416, 1900; 
Norw. P. 8958, 1899; Aust. P. 4918, 1901; vSwed. P. 11657. 1899; Hung. P. 
Sept. 22, 1899. J. Brandeiibcrger. E. P. 24809, !M811,1908; J. vS. C. I. 1909, 
28, 851; F. P. 40M30; U. S. P. 891368, 1911; for paper si/.e or paint from re- 
generated cellulose obtained from viscose, “Fibrol” or "peinture incombus- 
tible" is viscose mixed with zinc oxide, barium sulfate or other incombustable 
pigmtnt. " Decapant" or "Clysol" is an alkaline viscose paint remover. The 
artificial straw from viscose by J. Braudenberger, is described in F. P. 436186, 
436187, 436188; Mon. vSei. 1913, H, 181. ^ 

p. Flusin, Ann. Chim. Phys. 1908, (8), 13 , 4(80, abst. Chem, Centr. 1908, 
I, 1914. •ViSrt)}jb Development Co., and J. Monc4d, E. P. 14194, 1910, see 
also E. P. 2880, 1905. D. R. F. 270314, 1911; ab.st. Kunst. 1914, 4 , 80, 116. 

D. R. P. Anm. V. 9896, 1911; abst: Kunst. 1912, 2 , 439. Hung. Anm. V. 
1171, 1911. A. WesUake, E. P. 16148, 1915; abst. J? S. C. I. 1916, 3 $, 961; 
see also U, S. P. 1160478, 1915; abst. J. S. C. I. 1915, 34 , 1244; E. P. 2004, 

• 1867; 17883, 1899. 

7. W. Cohoe, U. S. P. 1070776, 1913; n5»400; abst. C. A. 1915* 1. 
3358; J. aV. I. 1915,34, 1222, E. P. 15776, 1914. W. Cohoe, K. Fox, and 
A. Acton, J. S. C. I. 1914, 33 , *947; abst. C. A. 1915, 9 , 227. W. Ihivics 
Compaq, E. P. 27966, 19>2. D. Manivet, E. P. 10744, 1911. „ 

8. U.S.P.1184B23,1916tabst.C.A.1916,10,1790. • . 

9. 9^2812. 1909; abst. C. A. 1909, 3 , 1092; J. S, C. 1. 1909, 28 , 
307; F. P. 335598, 1903;lb8t J. S. C. I. 1904, 23 , 251. See also A. Wii«»i, 

E. P. 5170, r9I3:«bst. C. A. 1914, 8, 2785; J. S. C. 1. 19l4<, 31 477. WoHer- 

beefc, E. P. 3898. 1898; abst. W^g. Jahr. 1898, 994. » 

10. U. S. P. 689336, 1901; 769332. 1904: 791381 1906; abst J. S.< I. 
190,5, 24^ 727. 791^. 1905; abst. J. S. C. 1. 1905, 24; 727. 



CBULUUOSB ESTERS 


3083 


pi^se.^ A novel «se^ has been proposed in which alkali cellu-^ 
lose IS to remove the carlwn disulfide from gases, the lattef 
unitlh^with the alkali cellulose to form ifhntliatc. ‘W. Bonner 
prepares • substance resembling viscose* b)* treating cellulose 
with ammonia and Uien reacting upon the sifbslance thus formed 
with wttcr. • 


Xanthates of the carbohydrates, espAiidry of stardi, have 
' been investigated by C. Cross and J. Briggs,* Cross, Bevan and 
Briggs,* H. Ost, F. VVesthofT and L. Gessner,® wliile E. Stem and*^ 
^chel,^ K. Trutzer,^ and l^Kur* ftave suggested commercial 
uses. ^ * 

•• K P 2m7, loaj, aUst. J. S. C i. IU04, as. 1087: Can. P. 95027. 
IDO,') 5v*c also Iv Ddmohy, J CUim 1901, 14, (6), 151;ab8t. Chetn. 

Centr. niOl. II, 788. . it „ 

2 E. KnocvctuiKi'l, J Reis, aiui F. Kuckuk, K. P. 3034, ^12. D. R. * 
, P. 250tHK), 1011, abst. C. A 1013. 7, 253; Zts. ang. Chem. 1912. 

%3 V S. P. 1 173330, 1010; abst. J. S. C. I. 1916. tS, 466; C. A. J910. 
10, 1200 r S P. 1 1H0<M)2, abst C. A. 1916. 14. 1690; J. SJC. 1. 1916, SI. CM. 

4 E P 20038, 1000; abst. J S C. 1. 1907, SI 1 103; P. 37(jf06. 1906; 

abst. J. S. C. I 1907, SI, 207. NJou vSei 1908, (4), II. 78. • . 

5 J, C. S 1007, hi 012; abst. Jahr. Chem 1905^, 948; J. hoc. Dyers 

Col. 1007, 2S, 100, J S. C I. 1007, 21, 628 or 629; Chem. Centr. 1007, 11, 
•2302; C. N. 1007. 95, 178. ^ , 

0 Ann 1011, 382, 340. .ibst Kunst. 1012 2. 14; J. C. S. *911, 

7*0, C. A.^Ol 1, 5, 3574 , See also J. C S 1007, 91. 612, abst. J. S. C. I.J007. 

7. E. Stem and E. Sioliel. Iv P 3:1^18, 19U5; iibst C. A. 1016, It, 

8. I). R. P. 273181, 1^13, .ibst C. A 1914, 1,2793. J. C. S. I. 1914,# 
33, 750. 

0. D.R. P.217237, lOOS. 
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I-; 1’ i.;989. I'kh 

2.8787, 1918, 
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0% -29 

H Hum t 

1’ Hum-1 

09.5 9 

ll.iH'i 


09.V-2S 

Maine Mol 

Mar(|utvit>l 

(190-'12 

A ami 8 

t' and V 

701- 17* 

Fiiikli 

I’lmkli 

701 ::i 

W mum! 

Winand 

709.82 

I’.uks 

1‘aiki*'. 

70'i'.M 

C.IHIli U\t 

Ca/cm‘u\e 

712 40 • 

Mcm r 

Mavci 

721 Hi 

1* ('.lo*; 

F. (ilOS 

718 17 

HaiiHhu'liti I 

Hausi'hlii'litri 

771 88 

liN(0 • 

UNO 

797 .5 

Kutll.llMi d 

Kothani'.tcd 

SO.V 28 

Diro 

Dior 

.808 .82 

!•; V And 

li V 

8 Hi 41 

F 1' 

F F 


U.irKci 
F. F 

Minrj;hmi 

\V KfiiKh i^ ;ui*l„V * 

4 NhK/iis 

A Hftdij' 

Akt K'lHjlaKrt N it i oRi niiiin 

i^ovvcr 

Ann 

(oiitani 

intirthanRc ' 
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: ERRATA 


Page and 
Lioe from 

Top Change 

990-47 T. Sohlman 
•1006-9 Polzeninsz 

fD06i4“67 C. Coutagni 
1011-3 HaRanson ’ 

1011- 21 Moncton 

1012 - 16 Masini • 

1012-53 Boguscki* * 

1014-36 14 , 447, 468; 

1016-62 Ilsovy 
1016-18 Spilka 
1050-37 Moulinie 
1056-16 Gaon 

• 1070-44 P. Pipcraut 

‘ 1072-60 S. Beuve 

1073-46 A, Merton 
1087-23 Jlumfmiller 

1092-44 X.Heintz 
llOCMO Dietz 
1122-32 J. Pintzsch AU 
1203-25 L. Heinz 

* 1208-41 Klenke 

1211-34 762377 

1218^8 911 

1270-12 A. Wilhsche 

1276-32 *C. Be^ > 

128jp3 Vertlmgte Damfziegelei^n 
1291-48 Quinn 
1299-35 Burburg 
1330-6 Geier 
1336-42 K. Steenbergeb 
1336-43 J. S. C. 1. 1917, 36, 2860 
1352-1^ N. Swinden 
1618-44 Kaesmacjer 
11571-28 A. Seguir 
1688-2 Dumonte 
1718-32 .SO 4 N 
1786-37 Bclg. 

1817^6 replacement 
1819^ T. Hess 
1826-16 C. Arnold 
1880-2 Omar 


To Read 
R. Sohlman 
'Polzenm 8 » 

G. Coutagni 

H. Rawson 
Monckton 
Nasini 
Boguski 
34,367 
Ilsovay 
Spilker 
Molinie 
Garn ^ 

P. Pipereaut 
A. Saint-Beuve 
T. Merton 
Rumpfmiller ' 

^1^4. Heinz 

Ditz 

J. Pintsch Akt. Ges. 

N. Heinz 
Klencke 
762677 
1911 

A. Wiinschc 

J. Beck 

Vereinigte Dampfziegelelen 

Quinan 

Burbury 

Gaier 

H. Steenbergen 
C. A. 1917, U, 2866 * 

N. Swindin 
Kaesmacher 
A. Sfguier 
Domonte 
-SO«M 

K. 

employment 

F. Hess 

G. Ar^ld 
OnMur 
R|L^s 
Sei^uier 

J. du Vivier 
Bouchaad 

Prance is shown in Pig. 146 and 
in England in Figs. 146 and 
147. 

Delete 
3 hours 
pans 

M. Raltenbach 
Voswinkel 


1883^ /Etijouis 
1887-32 ^gurier 

1901-34 D. Duvivier 

1924-33 Bouchard 

1942-30,31 England is shown in Pi^. 146 
and 146 and in Prance in Pig. 

. 147. 

1^79-2 '‘gelatin” 

1983-14 45 mins. 

1987-3 % pots 

2002-4 N. Ralten^ 

2011 - 20 . % 

2026-8 % Quinan ^ % C. Quinan 

2026-32 After note 3 inM A. tuck and C. Cross, 

2076 Aideer filMgow 



errata 


:\m A 


PagcuKi I 


Unefn 

fTop 


2130-23 

2162-30 

216^-16 

2168-15^ 

2176-31 

2176-36 

2181 

2181 

113-49 


2400-42 

2414^1 

2440-lf 

2454-3 

2454-29 


24^ 

249l 


2498- 13 

2499- 9 
2502-3,3. 
2504-4 

,2506-27 
• 2548-11 


Chauge 
Umphcrsoif 
1 j Fig. 220 
also 
or tuns 
ajPlg.240 

Petry and Falkenstcin 
Figs. 255, 256 
257 
boiled 

after stoving (drying) 
wth 

after mSulding and firing 

M, Margery rol 
A. Schmidt 
Chem. Ztg. 

R. Knigel 
A. Trilat 
Pa\^eski 

C Moiin i"- 

Bull.Soc. Chim. 1888,456 
C. Tischenko 
P, Pawlewski 
W. Ramsey 
lilasser 
A. Krugek 
K. Winkelbleck 
W. Ramsey 
pyrocatcchuic 


2552-39 ^ C. Hosie 

*559-11 Establisseracnts Poulenc 


2562-2 

2574-42 

2594-16 

2698-14 

2624-45 

2636- 5 

2637- 1 
2637-16 
2660-34 
2652-47 
2650-11 
2659-49 
2683-3 
2693-3 
2708-1 
2740-1 
27504 
2766^ 
2768-3 
2762^7 
2787-53 
2787-54 
2789-01 
2988-1 


H. von Eicken and 
Schanschiff 

Phannaccutischas Institute 


To Rcaj 
Umpherston 
Figs. 221 and 222 
Delete 
Dc1c!c 
F ig. 241, 

T. l*etgy and <). Fallenstein 
^ Figs. 265, 2tHi . 

• 263 • 

Delete • 
after sieving 
u%> 

after moulding into primer 
form 

#Marqueyrol 
^ I. Schmidt 
f.'hem. Zeiitr. 

. Krugel 

A. Trillat 
d^Qwlewski 
K, Moritt 

Hull. Soc. Chim. 1888, 4 $, 178 
G. Tischenko 

B. Pawlewski * 

W. Ramsay • 

Klsksser* * %. 

C. Krhgcl 

K. Winkelblecli 
W. Ramsay 
protocatechuic 
(». Hosie 

Ktablis!5cmcnts Poulenc J^rcrcf 
Martini & Himekc 
Schanschieff 

Pliarmaccutischcs Institut 


- - — — - 

V Perelzvich and G. Rosenbuch V. Perelzveich and G. Rosen- 
busch 


T. Schrens 
H. Tetley 
G. Pun 

Pentacost ^ 
Kunstzigdefabri^ 
Pfersdorf • I 
Bewcrbl. $ 

G. Olmuhle 
A. Mittelochir 
T. Schrens 
Tondlo & Co, 

G. Rutterfor k Son 
Mittelacker 
K. Peyrussen 
^Rasetiack 
A.Pryn 
E . Plc»ey 

J. Scbhupberier 
C MitM 
Erwigsf 


T. Schreus 

H. Tetley 

G. Pum 

Pentecost 

KunsUijdcfabrick 

Pfersdorff * *• < 

Gewerbl. 

O. Mfiller 

A. Mittclacher 
T. Schreus 
Tondl & Co. 

G. Rutterford & Son i 
A. Mittelacher 
Ji. PeyruMon 

P. Rksenack 

Pnour 

M.PiCy. 

LSn&mberger 

C.^tcbeU 

J^rwif 









